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|. INTRODUCTION

Science education and scientific progress are asangly cited as vital
to the prosperity of the United States. In his memndum on scientific
integrity, President Obama stated, “Today, more theer before, science
holds the key to our survival as a planet and eausty and prosperity as a
nation. It's time we once again put science atttpe of our agenda and
worked to restore America's place as the world éeaith science and
technology.” Indeed, the President’s inaugural address evedgete to
“restore science to its rightful placé.’A less noteworthy but nonetheless
highly acclaimed authority on science, “Bill Nyeettscience Guy” has
stated, “The future of our species probably depamiscience education
and our understanding of the natural wordd.”

Perhaps nowhere is the debate over science educatice vigorous or
spirited than it is over the question of how tocteavolution. As this article
will discuss, an influential coalition of certaincientists, educators,
textbook publishers, activists, and jurists feedttthe best way to teach
evolution is to only permit pro-evolution scientifriewpoints to be learned
and discussed in the classroom. This contingermjeatively termed the
“evolution lobby,” seeks to impose nothing lesatii@e one-sided teaching
of evolution in public schools, where any scientdividence that challenges

1. The White House Blog, Fact Sheet on Presideii@anorandum on Scientific Integrity,
http://www.whitehouse.gov/the_press_office/Factedtmn-Presidential-Memorandum-on-
Scientific-Integrity/ (last visited Jan. 24, 2010).

2. The White House Blog, President Barack Obamdfsmugural Address,
http://www.whitehouse.gov/blog/ inaugural-addreiasst visited Jan. 24, 2010).

3. Quoted on the cover ofd¥ IN OUR CLASSROOMS WHY INTELLIGENT DESIGN IS
WRONG FOROUR SCHOOLS (Eugenie C. Scott and Glenn Branch, eds. 2006 biook goes on
to oppose teaching scientific critiques of evolatio public schools.
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the prevailing consensus of neo-Darwinian evoluisoeffectively censored
from students.

The approach of the evolution lobby is to paperr aanflicts within
modern neo-Darwinian evolutionary theory, and iadtéeach students a
dumbed-down and oversimplified version of neo-Darsm. This style of
evolution-education is inaccurate and does a giesservice to students.
This article will show that this stranglehold onesce education is not only
unnecessary, but fundamentally inimical to solvingny problems faced
by science education today, such as a lack of stuadel societal interest in,
and understanding of, modern scientific knowleddgt only is it perfectly
legal to teach scientific criticisms of the preiragl scientific theory of
evolution as taught in textbooks, but such scientifiticisms are grounded
in credible scientific publications emanating froime mainstream scientific
literature.

[I. WHAT DOESIT MEAN TO TEACH EVOLUTION
SCIENTIFICALLY ?

Virtually all participants in the debate over howteach evolution are
motivated by concerns that U.S. science educatioffers serious
deficiencies, and that the U.S. is losing its edgethe world’s leader in
sciencée. As a 2006 report from the National Research Cdumairned,
“[plolicy makers, scientists, and educators haveressed growing concern
about the nation’s scientific literacy and the in&ional competitiveness
of its science and technology workforcée.”

A. SCIENCEEDUCATION IN PERIL

Science education theorists today warn of two pynaeficiencies in
science education. First, insufficient numberstatients are being inspired
to pursue careers and complete studies in scfeAsehe National Science
Foundation (NSF) reported in 2004, there is a ‘iimg decline in the
number of U.S. citizens who are training to becoswentists and
engineers.” And second, as a 2006 report from the U.S. Natidnademy

4. Michael D. LemonickAre We Losing Our EdgeTIME, February 5, 200Gvailable at
http://www.time.com /time/magazine/article/0,917156575,00.

5. (GoMM. ON HIGH SCH. LABORATORIES ROLE AND VISION, NAT'L RESEARCHCOUNCIL,
AMERICA’S LAB REPORT INVESTIGATIONS INHIGH SCHOOL SCIENCE43 ( 2006).

6. NAaT'L ScI. BD., NAT'L SCI. FOUND., THE SCIENCE AND ENGINEERING WORKFORCE
REALIZING AMERICA'S POTENTIAL 7 (2003),available athttp://www.nsf.gov/nsb/
documents/2003/nsb0369/nsb0369.pdf.

7. NaT'L Scl. BD., NAT'L ScI. FOUND., AN EMERGING AND CRITICAL PROBLEM OF THE
SCIENCE AND ENGINEERING WORKFORCE A COMPANION TO SCIENCE AND ENGINEERING
INDICATORS 20042 (2004),available athttp://www.nsf.gov/statistics/nsb0407/nsb0407.pdf.
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of Sciences (NAS) cautioned, most Americans arescientifically literate:

Most people in this country lack the basic undewitag of science
that they need to make informed decisions aboutniduey scientific
issues affecting their lives. Neither this basidenstanding—often
referred to as scientific literacy—nor an appreciatfor how

science has shaped the society and culture is beitigated during
the high school yeafs.

On top of this, “results from large-scale natiomald international tests
indicate that U.S. high school students have mide dr no progress in
mastery of science subject mattari recent years. In the view of the NSF,
the inability of science education to produce a g@neration of scientists
and a scientifically literate population could ‘#laten the economic welfare
and security of our country” Indeed, in 2001 the U.S. Commission on
National Security/2% Century offered a stark warning that “[s]econdyonl|
to a weapon of mass destruction detonating in arrf@an city, we can
think of nothing more dangerous than a failure anage properly science,
technology, and education for the common good diier next quarter
century.™!

B. SCIENTIFIC LITERACY AND INQUIRY-BASED LEARNING

In response to concerns about science educatitimeitunited States,
scientific literacy is increasingly discussed amagmgicymakers. At its
base, the term implies an understanding of “thehpdg and processes of
scientific research (scientific process) and theviledge derived from this
process (scientific content)?Thus, scientific literacy requires not only that
students learn scientific content, but also undedstthe methods of
science—that science is “a way of knowing.This “scientific process”
component of scientific literacy is reflected istaong trend within science
education to teach students about how scientifoMadge is generated—
to wit, not just what to think, but how to think.sAthe American
Association for the Advancement of Science (AAABYgests, “a science

8. (OMM. ONHIGH SCH. LABORATORIES ROLE AND VISION, supranote 5, at 1.
9. Id.at47.

10. NAT’L SCI. BD., supranote 7, at 2See alsdCOMM. ON HIGH SCH. LABORATORIES ROLE
AND VISION, supranote 5, at 30. (“Clearly, the United States needf Bchool graduates with
scientific literacy—both to meet the economy’s néadskilled workers and future scientists and
to develop the scientific habits of mind that caiptritizens in their everyday lives.”)

11. U.S. CoMM. ON NAT'L SECURITY/21ST CENTURY, ROAD MAP FOR NATIONAL
SECURITY: IMPERATIVE FORCHANGE 47 (2001), mailable athttp://govinfo.library.unt.
edu/nssg/PhaselllFR.pdf.

12. @MM. ONHIGH SCH. LABORATORIES ROLE AND VISION, supranote 5, at 3.

13. AM.ASSN FOR THEADVANCEMENT OF SCI., UPDATE PROJECT2061:EDUCATION FOR A
CHANGING FUTURE 22 (1992); See also,WORKING GROUP ON TEACHING EVOLUTION,
NATIONAL ACADEMY OF SCIENCES TEACHING EVOLUTION AND THE NATURE OF SCIENCE 58
(1998).
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literate person” is, in part, one who, “has a c#pdor scientific ways of
thinking” and “is able to use scientific knowledged ways of thinking for
personal and social purposé$.Called the “inquiry” method of teaching
students, it is a vital component of science edoathich recognizes that
students learn best by investigating science arndkldeing scientific
critical thinking skills rather than by mere rotemorization of fact$ As
the National Science Education Standards (NSEShasipe:

Inquiry is a critical component of a science prograt all grade
levels and in every domain of science, and desigoércurricula
and programs must be sure that the approach teromats well as
the teaching and assessment strategies, reflecadipeisition of
scientific understanding through inquify.

To ensure that teachers understand the importaho®nveying the
processes of science through inquiry-based sciedaeation, in 2000 the
National Research Council published a guidebook tEachers titled,
Inquiry and the National Science Education StandardFormer NAS
president, Bruce Alberts, explains in the Forewtwrdhe guidebook that
“[tleaching science through inquiry allows studemts conceptualize a
guestion and then seek possible explanations tkapond to that
question.”” This approach is different from many traditiona¢throds of
teaching science, which according to Alberts, “rgnjadepressingly
common today—teachers provide[] their students velts of scientific
facts and with technical words to describe thos#sf&® Alberts explains
that this pedagogical philosophy is detrimentasparking student interest
in science, because “if adults dismiss [studemmggssant questions as silly
and uninteresting, students can lose this giftufosity.”° The guidebook
goes on to explain how teachers should implementriquiry method of

14. AM. ASSN FOR THEADVANCEMENT OF SCI., PROJECT2061: SCIENCE LITERACY FOR A
CHANGING FUTURE, UPDATE 1994 6 (1994), available at http://eric.ed.gov/ERIC
Docs/data/ericdocs2sqgl/content_storage 01/0000@M¥b6/d6/c1.pdf.

15, See,NAT'L COMM. ON SCI. EDUC. STANDARDS AND ASSESSMENT NAT'L RESEARCH
COUNCIL, NATIONAL SCIENCEEDUCATION STANDARDS 56 (1996). (“The current reform effort in
science education requires a substantive chanigewrscience is taught. Implicit in this reform is
an equally substantive change in professional dpweént practices at all levels. Much current
professional development involves traditional leetuto convey science content and emphasis on
technical training about teaching. For example, emgchduate science courses typically
communicate science as a body of facts and rulbe tnemorized, rather than a way of knowing
about the natural world; even the science labaetan most colleges fail to teach science as
inquiry.”).

16. Id.at 214.

17. Bruce AlbertsForward to CoMM. ON THE DEV. OF AN ADDENDUM TO THE NAT’L SCI.
EDUC. STANDARDS ON SCIENTIFIC INQUIRY, NAT’'L RESEARCH COUNCIL, INQUIRY AND THE
SCIENCE EDUCATION STANDARDS: A GUIDE FOR TEACHING AND LEARNING Xii (Steve Olson &
Susan Loucks-Horsley, ed2000).

18 Id.

19. Id.
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teaching science:

Inquiry is a multifaceted activity that involves kitlag observations;
posing questions; examining books and other souroés
information to see what is already known; plannimgestigations;
reviewing what is already known in light of expeeintal evidence;
using tools to gather, analyze, and interpret daiagposing
answers, explanations, and predictions; and conuating the
results. Inquiry requires identification of assumptions, ueé
critical and logical thinking, and consideration ddlternative
explanationg?

The guidebook further suggests that students lkaw to “formulate and
revise scientific explanations and models usingcland evidence” and
“recognize and analyze alternative explanationsraadels.?

As would be expected, such values are interwoveauthout the
NSES, which recommends that students engage inntifibation of
assumptions, use of critical and logical thinkirapd consideration of
alternative explanation$? More specifically, the standards suggest that
students use scientific inquiry to develop “theicail abilities of analyzing
an argument by reviewing current scientific undarding, weighing the
evidence, and examining the logic so as to decidielwexplanations and
models are best* The NSES also recognizes the importance of stgdyin
the “strengths and weaknesses” of scientific claims

At each of the steps involved in inquiry, studeatsd teachers
ought to ask[:] “[W]hat counts?” What data do we k@ What data
do we discard? What patterns exist in the data?tiese patterns
appropriate for this inquiry? What explanations cactt for the
patterns? Is one explanation better than another?

In justifying their decisions, students ought toawl on
evidence and analytical tools to derive a scientifaim. In turn,
students should be able to assess both the steeagthweaknesses
of their claims**

The NSES similarly stresses that “[tlhroughout fivecess of inquiry”
students should “constantly evaluate and reevathat@ature and strength
of evidence and share and then critique their exgtians and those of

20. ComM. ON THE DEV. OF AN ADDENDUM TO THE NAT’L SCI. EDUC. STANDARDS ON
SCIENTIFIC INQUIRY, NAT’'L RESEARCH COUNCIL, INQUIRY AND THE SCIENCE EDUCATION
STANDARDS: A GUIDE FOR TEACHING AND LEARNING 13-14 uoting NAT’L COMM. ON SCI.
EDUC. STANDARDS AND ASSESSMENT supranote 15, at 23) (emphasis added).

21 Id.at19.

22. NAT’'L COMM. ON SCI. EDUC. STANDARDS AND ASSESSMENTSupranote 15, at 23.

23 Id.at175.

24. COMM. ON THE DEV. OF AN ADDENDUM TO THE NAT’L SCI. EDUC. STANDARDS ON
SCIENTIFIC INQUIRY, supranote 20, at 18-19.
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others.?®

Other science education authorities concur withNB&S. In 2001, the
National Science Teachers Association (NSTA) andASAco-published
the Atlas of Scientific Literagywhich emphasizes that students should
“[iInsist that the critical assumptions behind dme of reasoning be made
explicit so that the validity of the position beitaken—whether one’s own
or that of others—can be judged. TheAtlasfurther suggests that students
“[n]otice and criticize the reasoning in argumeintsvhich fact and opinion
are intermingled or the conclusions do not logicdibllow from the
evidence given? The Atlas is intended to implement the AAAS'’s
Benchmarks for Scientific Literacyroduced by its Project 2061, an
ambitious program aiming to dramatically improve éwnan science
education by the next return of Halley’'s Comet lre tyear 2061. The
Benchmarkslso contain strong proscriptions for implementihg inquiry
method when teaching science, such as found iseition on “Habits of
Mind:”

View science and technology thoughtfully, being timei
categorically antagonistic nor uncritically postif

Know why curiosity, honesty, openness, and skepticare so
highly regarded in science and how they are ingated into the
way science is carried out; exhibit those traitthieir own lives and
value them in other®.

Likewise, in 2009 the College Board, which issupe SAT exam and
Advanced Placement course curricula, released neemued science
education standards which strongly emphasize thrtance of inquiry-
based science learning:

In the course of learning to construct testablelamqgiions and
predictions, students will have opportunities to eritify
assumptions, to use critical thinking, to engagprisblem solving,
to determine what constitutes evidence, and toidenslternative
explanations of observatioffs.

The standards go on to recommend that “[bJoth thielemce that
supports the claim and the evidence that refutes daim should be
accounted for in the explanation. Alternative exgitions should also be

25. Id.at 124.

26. AM.ASSN FOR THEADVANCEMENT OF SCI., ATLAS OF SCIENTIFIC LITERACY 17 (2001).

27. 1d.

28. AM. ASSN FOR THE ADVANCEMENT OF SCI., BENCHMARKS FOR SCIENCE LITERACY,
PROJECT2061 287 (1993).

29. Id.

30. THE CoLL. BD., SCIENCE COLLEGE BOARD STANDARDS FOR COLLEGE SUCCESS5
(2009),available athttp://professionals.collegeboard.com/profdownlobscs-science-standards-
2009.pdf.
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taken into consideratiorf” Likewise, “The reasoning that supports an
explanation . . . . should allude to supportinglenice and counterevidence,
include an interpretation of data as it relategh® claim, and consider
multiple alternative explanation®” Teachers and students should
understand that “scientific discourse” requiresistus to justify “not just
what they know, buthow they know it—claims are made; evidence is
produced; and explanations are formulated, revaseti extended through
science discourse during which claims, evidence asasoning are
discussed and critique@”In this regard, “students should also be able to
recognize and refute claims that do not reflectube of scientific evidence
and reasoning® The College Board thus recommends that “[c]@tdar
the evaluation of a scientific explanation inclutighe following tenets:

* Integration of fact and opinion is avoided.

* Making conclusions that do not follow logically frothe
evidence is avoided.

» Explanation includes an explicit statement abowt ¢hitical
assumptions of the explanation.

* The claim is appropriately aligned to the scieatduestion or
the prediction it is intended to address.

* The quality and quantity of the evidence used topsut the
explanation is appropriate.

» All of the evidence is used, not just selected ipogt of the
evidence.

* The reasoning linking the claim to the evidencstisng. The
reasoning is considered strong if it includes veslablished,
accurate scientific principles and if the stepseafsoning form
a logical progressioff.

Mirroring the NSES, the College Board’'s definitioof “scientific
investigation” agrees that “[s]cientific investigats require identification
of assumptions, use of critical and logical thimkimnd consideration of
alternative explanations”

31 Id.at14.
32 Id.

33 Id.at7.
34. Id.at14.
35, Id.at15.

36. THECOLL. BD., SCIENCE COLLEGE BOARD STANDARDS FORCOLLEGE SUCCESSat 15.
37. Id.at 207.
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C. THE IMPORTANCE OFSKEPTICISM, TENTATIVENESS DEBATE, AND
DISAGREEMENTWITHIN SCIENCE

One oft-cited source among science education atidsis a book co-
published by the AAAS title&cience for All Americanavhich “defines
science literacy and lays out some principles fibective learning and
teaching.®® The book is intended to encapsulate the goals@mé&t 2061,
and explains why citizens require an understandfrthe scientific process
to function in society:

Scientific habits of mind can help people in everglk of life to

deal sensibly with problems that often involve evide,

guantitative considerations, logical arguments, amtertainty;
without the ability to think critically and indepéantly, citizens are
easy prey to dogmatists, flimflam artists, and pyors of simple
solutions to complex problends.

Science for All Americanemphasizes—and historian of science David C.
Lindberg agrees—that students need to understatétbcientist’s “beliefs
are tentative, not dogmatié?” Science for All Americanstresses the
importance of inculcating scientific values of skeigm and open-
mindedness into students through science education:

Science education is in a particularly strongitpms to foster
three of these attitudes and values—curiosity, nopes to new
ideas, and skepticism.

. . . People with closed minds miss the joy of o&ry and the
satisfaction of intellectual growth throughout lifBecause, as this
report makes clear, the purpose of science educato not
exclusively to produce scientists, it should heldb students
understand the great importance of carefully casid ideas that
at first may seem disquieting to them or at oddsh wihat they
generally believe. The competition among ideas ii8agor source
of tensions within science, between science aniktyp@nd within
society. Science education should document theraadfi such
tensions from the history of science—and it shduddp students
see the value to themselves and society of paaticig in the push
and pull of conflicting ideas.

Science is characterized as much by skepticism bgs

38. American Association for the Advancement ofeBce, Science For All Americans,
http://www.project2061. org/publications/sfaa/défantim (last visited Dec. 18, 2009).

39. F.JAMES RUTHERFORD& ANDREW AHLGREN, AM. ASSN FOR THEADVANCEMENT OF
SCI., SCIENCE FORALL AMERICANS Vi (1st prtg. 1990). See also,CoMM. ON HIGH SCH.
LABORATORIES ROLE AND VISION, supranote 5, at 28.

40. DaviD C.LINDBERG, THE BEGINNINGS OFWESTERNSCIENCE 2 (I ed. 1992).
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openness . . .. Science education can help stuttesee the social
value of systematic skepticism and to develop dilinedalance in
their own minds between openness and skeptitlism.

Ernst Mayr similarly writes in the NAS'Jeaching Evolution and the
Nature of Sciencéhat “[alnother feature of science that distinguishdp [i
from theology is its openness” and “[o]ne of thestncharacteristic features
of science is this openness to challerfefh fact Mayr emphasizes that
“[t]he willingness to abandon a currently acceptetief when a new, better
one is proposed is an important demarcation betwemmce and religious
dogma.®®* Dan Wivagg, former associate editor of the jourAaierican

Biology Teacherlikewise explains the importance of skepticisnsdience:

Skepticism is the essence of science. A good histlogs
continually questioning what he or she ‘knows’ agxhmining
skeptically the results of other biologists’ resbarlt is therefore
important for us to teach our biology students éodme skeptical
of what they read and hear. They will then undesthhe process
of science and have an appreciation for the dynamaitire of
biological ‘facts.*

Thus, as the NAS acknowledges, scientific knowledgdentative, for
“[tJruth in science . . . is never final, and whataccepted as a fact today
may be modified or even discarded tomorrdiri the words of Lindberg,
“Bertrand Russell has argued that ‘it is mdtatthe man of science believes
that distinguishes him, butow and why he believes it. His beliefs are
tentative, not dogmatic; they are based on evidenot on authority or
intuition.™ 4¢

According to the AAAS’sScience for All Americanshe result of such
pedagogical emphases is that: “Education shouldapeepeople to read or
listen to such assertions critically, deciding wheitdence to pay attention
to and what to dismiss, and distinguishing carafguments from shoddy
ones.*

These educational authorities hold that scienceataprogress when
views are held dogmatically and are not subjetatiare discoveries. In this

41. RJTHERFORD supranote 39, at 173-74.

42. ERNST MAYR, THE CONCERNS OFSCIENCE an excerpt from fis IS BIOLOGY: THE
SCIENCE OF THELIVING WORLD (First Harvard University Press 199@8printed in WORKING
GROUP ONTEACHING EVOLUTION, NAT’L ACAD. OF SCIS., TEACHING ABOUT EVOLUTION AND
THE NATURE OFSCIENCE 43 (1998).

43, Id.

44, Dan Wivagglies, Skepticism and Sciené&®:2 THE AMERICAN BIOLOGY TEACHER 74
(1988).

45, STEERING COMM. ON SCI. AND CREATIONISM, NAT’L ACAD. OF SCIS., SCIENCE AND
CREATIONISM: A VIEW FROM THENATIONAL ACADEMY OF SCIENCES2 (2" ed. 1999).

46. LINDBERG, supranote 40, at 1-2 (internal citations omitted).

47. RJTHERFORD supranote 39, at 182.
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regard, courts have agreed with science educdtats¢tience is more than
just a body of knowledge, but also a process ofinbitg knowledge that
often entails debate, critique, and disagreemariDalubert v. Merrell Dow
Pharmaceuticalsthe Supreme Court rejected the “general acceptanst
for admitting scientific evidence, and explainedtthunder the Federal
Rules of Evidence, “scientific knowledge” must beounded in the
methods of science:

The adjective “scientific” implies a grounding ihet methods and
procedures of science.... [l[n order to qualdg “scientific
knowledge,” an inference or assertiomust be derived by the
scientific method®

In a brief submitted to the Court iDaubert the AAAS and the NAS
likewise observed that “[s]cience is not an encgeltic body of knowledge
about the universe. Instead, it representpr@cessfor proposing and
refining theoretical explanations about the woHdttare subject to further
testing and refinement? Similarly, Science for All Americanargues that
“[s]cience is more than a body of knowledge anday wf accumulating
and validating that knowledge” but is also “a sbcactivity that
incorporates certain human valués.These values include “skepticism and
a distaste for dogmatism” which are “highly chaesistic of the scientific
endeavor.®™ Indeed, the AAAS authors state that “[s]ciencethmmatics,
and engineering prosper because of the institutmthskepticism of their
practitioners.® The authors thus offer proscriptions for inculegtthese
values in students:

In science classrooms, it should be the normaltigeaéor teachers
to raise such questions as: How do we know? WHhatigvidence?
What is the argument that interprets the evidende® there
alternative explanations or other ways of solvihg problem that
could be better? The aim should be to get studetighe habit of
posing such questions and framing answers.

Students should experience science as a prooesxtending
understanding, not as unalterable truth. This mehats teachers
take care not to convey the impression that theyngelves or the
textbooks are absolute authorities whose conclasime always
correct. By dealing with the credibility of sciditi claims, the

48. Daubert v. Merrell Dow Pharmaceuticals, In@93J.S. 579, 590 (1993) (emphasis
added).

49. Brief for the American Association for the Adhcement of Science and the National
Academy of Sciences as Amici Curiae Supporting Bedent, Daubert v. Merrill Dow
Pharmaceuticals, Inc., at 7, 509 U.S. 579 (1998) @2-102).

50. RJUTHERFORD supranote 39, at 190.

51 Id.

52. Id.at 191.
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overturn of accepted scientific beliefs, and whatrtake out of
disagreement among scientists, science teacherbatprmstudents
to balance the necessity for accepting a great afeatience on
faith against the importance of keeping an operditiin

Science for All Americanebserves that, “[s]cientists may often disagree
about the value of a particular piece of evidence about the
appropriateness of particular assumptions thatnaade—and therefore
disagree about what conclusions are justiffédrideed, scientists often
vigorously disagree with new ideas:

In the short run, new ideas that do not mesh wdth
mainstream ideas may encounter vigorous criticisna, scientists
investigating such ideas may have difficulty obit@gnsupport for
their research. Indeed, challenges to new ideaghardegitimate
business of science in building valid knowledgeefsthe most
prestigious scientists have occasionally refusedatoept new
theories despite there being enough accumulatedeese to
convince other®:

Such explanations of the scientific process conratgothe theories of
Thomas Kuhn, the influential sociologist of sciengko contended that
“[nJo part of the aim of normal science is to cétith new sorts of
phenomena; indeed those that will not fit the box @ten not seen at all.
Nor do scientists normally aim to invent new thesyiand they are often
intolerant of those invented by othef$Kuhn even notes that defenders of
scientific orthodoxy “will devise numerous artictitms and ad hoc
modifications of their theory in order to eliminaémy apparent conflict
[with data that contradicts the hypothesfs].”

This attitude, however, can be dangerous to th@rpss of science
when it prevents scientists from considering neeagdNew York Times
science writer Nicholas Wade warns of the dangdrsnscientific dissent
is stifled:

Conformity and group-think are attitudes of parfécudanger in
science, an endeavor that is inherently revolutipnbecause
progress often depends on overturning establishsdbm . . . .

. . . [A]Jcademic monocultures . .. are the kindtlihg that
sabotages scientific creativity . . . .

What's wrong with consensuses is not the estabkstiof a

53 Id.
54. Id.at6.
55. Id.at 8-9.

56. THOMAS S.KUHN, THE STRUCTURE OFSCIENTIFIC REVOLUTIONS 24 (29 ed. 1970).
57. Id.at 78.
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majority view, which is necessary and legitimatet the silencing
of skeptics®

Wade further observes that scientists are oftesspred to conform and not
speak out against the prevailing view:

The strength of this urge to conform can silenanethose who
have good reason to think the majority is wrongu’y® an expert
because all your peers recognize you as suchfBatiistart to get
too far out of line with what your peers believieey will look at
you askance and start to withdraw the informae titf “expert”
they have implicitly bestowed on you. Then you'ds the less
comfortable label of “maverick,” which is only awWestops short of
“scapegoat” or “pariah?®

While many would like to believe that scientisteays follow the evidence
where it leads, Stephen Jay Gould cautions thagnssis’ “ways of
learning about the world are strongly influenced Itlye social
preconceptions and biased modes of thinking thelt saientist must apply
to any problem. The stereotype of a fully ratioaatl objective ‘scientific
method,” with individual scientists as logical ainterchangeable robots, is
self-serving mythology® The importance of allowing dissent—even
unpopular dissent—uwithin the scientific communitgsumade emphatically
and eloquently by Gould writing with other scietgign an amicus brief to
the Supreme Court iDaubert

Judgments based on scientific evidence, whethereniada
laboratory or a courtroom, are undermined by agwateal refusal
even to consider research or views that contragicteone’s notion
of the prevailing “consensus” of scientific opiniorScience
progresses as much or more by the replacementofi@is as by
the gradual accumulation of incremental knowled@atomatically
rejecting dissenting views that challenge the catigeal wisdom
is a dangerous fallacy, for almost every generatigepted view
was once deemed eccentric or heretical. Perpetutiterreign of a
supposed scientific orthodoxy in this way, whethera research
laboratory or in a courtroom, is profoundly inimi¢a the search
for truth. . ..

.. . The quality of a scientific approach or opmidepends on
the strength of its factual premises and on thehdaepd consistency

58. Nicholas WadeResearcher Condemns Conformity Among His P&&® Y ORK TIMES
BLoGg ( July 23, 2009), http:/itierneylab.blogs.nytinoesn/2009/07/23/researcher-condemns-
conformity-among-his-peers/.

59. Id.

60. Stephen Jay Goulbh the Mind of the Beholdef03:2 N\TURAL HISTORY, Feb. 1994 at
15.
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of its reasoning, not on its appearance in a pdatigournal or on

its popularity among other scientists.
Unfortunately, some scientific researchers haveonted that the
mainstream scientific community is closed off t@wpoints that dissent
from prevailing theories of evolution. As biologiStinter Thei3en wrote in
the journalTheory in Biosciences

It is dangerous to raise attention to the fact ttrere is no
satisfying explanation for macroevolution. One kyabecomes a
target of orthodox evolutionary biology and a falsend of
proponents of non-scientific concefts.

Similarly, Oregon State University zoologist Johob@n reports that his
dissent from the predominant view that birds evélf#®m dinosaurs has
fallen prey to “museum politics”:

But old theories die hard, Ruben said, especiallgmwit comes to
some of the most distinctive and romanticized ahispecies in
world history.

“Frankly, there’s a lot of museum politics involvedthis, a lot of
careers committed to a particular point of view revié new

scientific evidence raises questions,” Ruben daidome museum
displays, he said, the birds-descended-from-dirmssavolutionary
theory has been portrayed as a largely acceptet] fdth an

asterisk pointing out in small type that “some stids disagree.”

“Our work at OSU used to be pretty much the onlersk they
were talking about,” Ruben said. “But now there rai@e asterisks
all the time. That's part of the process of sci€lttée

Indeed, there are many other well-documented exesnpl scientists and
academics that have faced intolerance and perseadiie to their scientific
skepticism of neo-Darwinian evolutiéh.This trend is dangerous to the
progress of science, making it all the more impurta educate students
about the importance of open-mindedness, skepticiand rigorous
scientific debate to the scientific method.

D. INQUIRY, AND FAUX-INQUIRY BASED APPROACHES TOTEACHING
EVOLUTION

The many authorities cited above suggest that ditiad to teaching

61. Brief Amici Curiae of Phys., Scientists, & Higans of Sci. in Support of Petitioners,
Daubert v. Merrell Dow Pharmaceuticals, Inc., at,5@ U.S. 579 (1993) (No. 92-102).

62. Ginter TheiBenThe Proper Place of Hopeful Monsters in EvolutionarylBgy, 124
THEORY IN BIOSCIENCES349-69 (2006).

63. ScienceDaily.com, Science News, Discovery é&idew Doubts About Dinosaur-bird
Links (June 9, 2009), http://www.sciencedaily.catéases/2009/06/090609092055.htm.

64. SeeJONATHAN WELLS, THE POLITICALLY INCORRECT GUIDE TO DARWINISM AND
INTELLIGENT DESIGN (2006).
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scientific content, science education ought tathat very least, instill the
following in students:

* An understanding of the methods used by science;

* The ability to practice the habits of mind employég
scientists;

» Critical and logical thinking skills;

* The ability to identify assumptions, evaluate arguats, and
consider counter-arguments and alternative exptarsat

 An understanding of the ways that scientists chghke
scientific hypotheses;

* An appreciation for the tentative nature of sciEnti
knowledge;

» Awillingness to keep an open mind;

* A skeptical mindset that can evaluate and rejesefalaims;
and

» A distaste for dogmatism.

With such a weight of authorities recommending ingbased science
education, one would expect that evolution woulddaginely taught using
the inquiry method—to wit, it would beught scientifically Policies that
advocate teaching evolution scientifically (TES)ulbthereby require that
students apply inquiry-based learning when studwwaglution. Such an
approach would encourage students to:

» Learn more about the science pertaining to evaiutio

* Approach evolution skeptically, with an open mirabat the
accuracy or falsity of neo-Darwinian evolution;

« Avoid a dogmatic mindset, one way or the other, mhe
investigating evolution;

* Logically and critically evaluate the evidence nefjag
evolution;

» Identify assumptions inherent in the argumentsfaiution;

* Understand the ways that scientists support or lexngd
evolution;

* Learn about scientific disagreement about prevgiheories of
evolution; and

» Consider alternative hypotheses to prevailing naoahian
explanations of evolution.

Regrettably, many opponents of TES policies apfeeaot want students to
seriously engage in such inquiry-based reasoningnvatudying evolution.
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Thus, there is no small measure of hypocrisy thastnof the science
education authorities cited above laud the impasanof inquiry-based
science education—with all of its critical thinkingskepticism, and
consideration of alternative explanations—but te#actively jettison such
pedagogical philosophies when recommending methofisteaching
evolution. As the NAS boldly declared in a 2008 kleb Science,
Evolution, and Creationisni[tlhere is no scientific controversy about the
basic facts of evolution,” and evolution is “so Wettablished that no new
evidence is likely to alter [it]® They even assert “there are no viable
alternatives to evolution in the scientific litareg” and “scientists no longer
question whether biological evolution has occuif@dSuch a perspective
does not instill in students the scientific valugfsskepticism or open-
mindedness, but instead instills in students arudé inimical to the
scientific method: dogmatism. Moreover, such pedagd philosophies do
not allow students to learn about evolution byicaity investigating the
evidence.

As would be expected, various educational autlsritecommend one-
sided and dogmatic standards for students studgwgution. In its
recommended standards for learning about evolutiom, College Board
suggests that students learn about eviddoceevolution, but make no
proscriptions for learning about scientific chaties to evolution:

The fossil record, particularly in invertebratesyyides evidence of
biological evolutiorf’

Provide evidence—reported in print and electroeisources, and
regarding similarities and differences between wigras from the
fossil record and preserved DNA—that supports dea iof descent
with modification. Explain how similarities and fifences among
organisms support the idea of descent with modifio&®

Charles Darwin’s theory of evolution had a dramadfect on
biology because of his use of clear and understdadargument
and the inclusion of a massive array of evidenceupport the
argument?

Likewise, the AAAS’sBenchmarks for Scientific Litera@xpect students
to see neo-Darwinism as a fully adequate sciengifiglanation, but make
no requirements that students learn about sciertii@llenges to evolution:

By the end of the 2grade, students should know that . .. [t]he
theory of natural selection provides a sciengiplanation or the

65. NAT'L ACAD. OF SCIS. & INST. OF MED., SCIENCE, EVOLUTION, AND CREATIONISM 11,
52 (2008).

66. Id.at11, 42.

67. THECoOLL.BD., supranote 30, at 39.

68. Id.at53.

69. Id.at55.
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history of life on earth as depicted in the fosetord and in the
similarities evident within the diversity of existj organismg°

By the end of the 12 grade, students should know that. . .
[m]olecular evidence substantiates the anatomicédeace for
evolution and provides additional detail about g®guence in
which various lines of descent branched off frora another*
Similarly, the NSES offers recommended sciencedstals that essentially
require students to assent to the view that evmiuis supported by the
evidence, without any suggested opportunities ftudents to study
scientific dissent from neo-Darwinism:

The great diversity of organisms is the result arenthan 3.5
billion years of evolution that has filled everyagable niche with
life forms.2

Natural selection and its evolutionary consequenges/ide a

scientific explanation for the fossil record of amt life forms, as

well as for the striking molecular similarities @pged among the

diverse species of living organisrfis.

While it is both necessary and appropriate to tesitllents about the
scientific evidence supporting evolution, such dtads encourage students
to treat evolution like dogma. They discourage st from questioning
modern evolutionary biology, such as common desgetiie sufficiency of
natural selection to account for the adaptive cexipl of life. Instead, they
inculcate a tolerance for dogmatism and discoustgdents from asking
fundamental questions about the sufficiency of modevolutionary
thinking.

Unsurprisingly, such modes of teaching evolutionvehabecome
incorporated into state science standards. In 2Blaida adopted science
standards that followed the proscriptions of the NAamely, requiring
students to learn evolution in an ardently pro-Darenly fashion:

A. The scientific theory of evolution is the fundemtal concept
underlying all of biology.

B. The scientific theory of evolution is supportegdmultiple forms
of scientific evidence.

C. Organisms are classified based on their evalatiphistory.

D. Natural selection is a primary mechanism leaditm
evolutionary changé.

70. AM.ASSN FOR THEADVANCEMENT OF SCI., supranote 28, at 121, 125.

71 Id.

72. NAT'L COMM. ON SCI. EDUC. STANDARDS AND ASSESSMENT supranote 15, at 185.

73. 1d.

74. SATE BD. OF EDUC., FLORIDA’S STUDENT PERFORMANCE SCIENCE STANDARDS 89
(2008), available at http://www.fldoestem.org/Uploads/1/docs/Science®&t2ddards%20Both-
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While there is nothing wrong with students learniadgput the scientific
evidence supporting evolution or the importance thany scientists place
on evolutionary biology, students were given noapmity to investigate
scientific dissent from Darwinism. Instead, varidaenchmarks have been
adopted that essentially require uncritical asseet/olution by the student.
Some of these standards were clearly modeledthteabove, including:

Recognize that fossil evidence is consistent with scientific
theory of evolution that living things evolved fraarlier specie$.

Explore the scientific theory of evolution by reojng and
explaining ways in which genetic variation and eommental
factors contribute to evolution by natural selectemd diversity of
organismg?

Explain how the scientific theory of evolution ispported by the
fossil record, comparative anatomy, comparative rgoibgy,
biogeography, molecular biology, and observed diaiary
change’

Identify basic trends in hominid evolution from kyaancestors six
million years ago to modern humans, including beare, jaw size,
language, and manufacture of to6ls.

Recognize that there are scientific explanatiorsosf life begart?

Such standards are not intended to inculcate #utenblues such as
skepticism, openness to challenge, or consideratidn alternative
explanations. Bluntly stated, the goal of such ddags is to guide students
into accepting evolution, not to foster criticainking or to encourage them
to truly explore whether the scientific evidencepmorts, or does not
support, neo-Darwinian evolution.

Dogmatic evolution standards are found in othertestacience
guidelines, but only a couple more examples wilffise. California’s
science standards require that “[s]tudents know hwependent lines of
evidence from geology, fossils, and comparativaang provide the bases
for the theory of evolution® without asking students to consider any
evidence that does not support the theory of emwluThe New York State
Science Standards call evolution “the central ungytheme of biology”
and state it is “well documented by extensive ewidefrom a wide variety

FINAL%203-20-08.pdf.

75. 1d.at 60;SeeSC.7.L. 15.1.

76. 1d.; SeeSC.7.L. 15.2

77. 1d.at 89;SeeSC.912.L. 15.1.

78. Id,; SeeSC.912.L. 15.10.

79. Id.at 90;SeeSC.912.L. 15.Su.c.

80. (OALIFORNIA DEP T OF EDUC., SCIENCE CONTENT STANDARDS FORCALIFORNIA PUBLIC
ScHOOLS23 (2003) available at http://www.cde.ca.gov/BE/ST/SS/documents/scietmcegdf.
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of sources® The standards teach, without question, that “Né&election
and its evolutionary consequences provide a stiemtkplanation for the
fossil record of ancient life-forms, as well as ftre molecular and
structural similarities observed among the divesgeecies of living
organisms” and that “The diversity of life on Eattday is the result of
natural selection®® The standards even uncritically assert that “Bigha
have evolved through natural selection. The broatlems of behavior
exhibited by organisms are those that have resultegeater reproductive
success®  Likewise, New Jersey requires students to lednat t
“[a]natomical evidence supports evolution and pdegi additional detail
about the sequence of branching of various linedledcent” and that
“[m]olecular evidence (e.g., DNA, protein structsiretc.) substantiates the
anatomical evidence for evolution and provides taithl detail about the
sequence in which various lines of descent brantHedo requirement is
made for students to learn about scientific evidetiat challenges these
viewpoints.

New Jersey’'s standards further require studentsinmerstand that
“[tlhe principles of evolution (including naturalkelgction and common
descent) provide a scientific explanation for thetdry of life on Earth as
evidenced in the fossil record and in the similesitthat exist within the
diversity of existing organisms$¥While there should be no objections to
learning about natural selection, such standardkenme provision for
students to learn about the many scientific viewfsoithat question the
adequacy of natural selection to explain the ditxeds life.

Textbook publishers write textbooks which meet gsbience standards
adopted by state educational authorities. Largestauch as California or
Florida, are especially influential upon textboaatent because publishers
find it most economical to tailor their textbooksdatisfy the demands and
requirements of the larger textbook markets. Sdwgmatism in evolution-
education is required by these states, one-sideldtean education finds its
way into textbooks nationwide.

For example, Campbell, Reece, and Mitchell's teakbdiology:
Concepts and Connectigrn®rces students to engage in critical thinking
exercises aimed at encouraging uncritical suppmrtetolution, such as:
“Write a paragraph briefly describing the evidenf evolution.®®

81. THE UNIV. OF THE STATE OF N. Y., THE STATE EDUC. DEPT, THE LIVING
ENVIRONMENT CORE CURRICULUM 13, available athttp://www.emsc.nysed.gov/ciai/mst/
sci/documents/livingen.pdf.

82 Id.

83 Id.at14.

84. N.J.DEPT OF EDUC., NEW JERSEY CORE CURRICULUM CONTENT STANDARDS FOR
SCIENCE40 (2009) available athttp://www.state.nj.us/education/cccs/2009/stderae.doc.

85. Id.

86. NEIL A. CAMPBELL, ET AL., BIOLOGY: CONCEPTS ANDCONNECTIONS 279(4™ ed. 2003).
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Likewise, Holt's Life Science asks students to only consider how
“organisms can be compared to support the theogyalution[,]” or “how
fossils provide evidence that organisms have edl¥eNo opportunity is
offered to encourage students to critically evauhe theory and explore
potential weaknesses in neo-Darwinism.

Sylvia S. Mader'€Essentials of Biologgarefully steers students away
from any meaningful, critical thought about evabutiby asking students to
“le]xplain why evolution is no longer considered hgpothesis® For
students who cannot regurgitate from the textpifoper “answer” is given
directly below the question, up-side-down, so shiisl@re not required to
hunt for the “correct” answéf. Mader’s answer states that “[e]volution is
supported by many diverse and independent linevidence.* Again, no
opportunity is given to students to challenge golese counter-arguments
to evolution.

Other textbooks such as Raven, Johnson, LososSiager'sBiology,
do not even ask questions allowing students touetal the evidence,
instead they make dogmatic claims like, “the evidefor Darwin’s theory
has become overwhelming” because “information fromany different
areas of biology—fields as different as anatomyjemar biology, and
biogeography—is only interpretable scientificallys @he outcome of
evolution.”™*

Kenneth Miller and Joseph LevineBiology provides yet another
example of the faux inquiry-based learning employelden teaching
evolution. The textbook recommends that teachetssaglents, “Why do
you think many scientists infer that birds evolvé®dm dinosaurs?”
implying that “scientists” would not challenge tliigpothesis, even though
some leading scientists have challenged the hygpisthkat birds evolved
from dinosaurs?? Miller and Levine show the kind of inquiry commign
implemented in evolution instruction by asking, That are the two
alternative explanations for the evolution of madbirds?™® Such a false
choice does not encourage students to think outditiee evolutionary box
created by the text; it encourages students to aimedtally take neo-
Darwinian evolution as a given.

87. HOLT SCIENCE& TECHNOLOGY, LIFE SCIENCE CALIFORNIA EDITION 176(2001).

88. SLVIA S.MADER, ESSENTIALS OFBIOLOGY 225 (F'ed. 2007).

89. Id.

90. Id.

91. FETERH. RAVEN, ET AL, BIOLOGY, 453 (7th ed. 2005).

92. KENNETHR.MILLER & JOSEPHS.LEVINE, BIOLOGY 807(Teacher’s ed. 2008). For critics
of the hypothesis that birds evolved from dinosasee ALAN FEDUCCIA, THE ORIGIN AND
EVOLUTION OF BIRDS (2™ ed.1999); Devon E. Quick & John A. RubeBardio-Pulmonary
Anatomy in Theropod Dinosaurs: Implications Frontdet Archosaurs270 JOFMORPHOLOGY
1232 (2009); Frances C. James & John A. Pourtis<ladistics and the Origins of Birds: A
Review and Two New Analysé$ QRNITHOLOGICAL MONOGRAPHSL (2009).

93. MLLER & LEVINE, supranote 92, at 807.
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Many additional textbook examples could be giveut, this matter is
ultimately resolved upon the following questioNdill schools teach neo-
Darwinian evolution as a dogma to be accepted kawen questioned, or
will they teach it as a science that is open toora@us scientific
investigation, inquiry, and debatePhis author feels evolution can and
should be taught as a science—encouraging stutierntslly explore the
evidence for and against modern neo-Darwinian thémrform their own
views. However, while leading science educatiomauities frequently laud
inquiry-based instruction, they effectively jettisosuch pedagogical
approaches to science education when recommendiagdasds for
teaching evolution, expecting students to learnDamwinian evolution as
unadulterated fact. Such evolution-education stalsdaake their way into
state science standards, which in turn influengtbt®ks and the classroom
learning experience. The result: dumbed-down teacbi evolution as a
dogma, not as a science. This is harmful to stedbatause it does not
foster scientific literacy, it does not teach thémthink scientifically or
skeptically about modern theories of biologicaborg, and it does not give
them the mental tools or adequate access to tha@atake up their minds
on these fundamental questions about origins.

More pragmatically, teaching neo-Darwinism as umstjoeed fact
discourages curious minds from investigating funelatal questions about
the sufficiency of modern evolutionary thinking. iShhas the effect of
squashing student interest in pursuing scienceirapddes the progress of
science. Whether students ultimately accept ewasiutir not, the result is a
population that isessscientifically literate and ikessinterested in pursuing
careers in science. Thus, teaching evolution dagaibt works directly
against any attempts to solve the stated problaegiag American science
and science education today. Teaching evolutioansitically, however,
could be the exact antidote needed to increasatsmditeracy and foster
student interest in studying and pursuing sciendeeetly helping to solve
current crises in American science education.

[1l. 1SITLEGAL TO TEACH NEO-DARWINISM CRITICALLY ?

There are two types of policies commonly adoptedriplement the
inquiry method when teaching evolution. Some pe$care compulsory,
requiring students to engage in critical analysigem studying evolution.
Other policies, commonly called academic freedomlicjgs, are
permissive, giving teachers the instructional fado allow students to
learn about both the scientific evidence for andirag evolution should
they choose to exercise it. As discussed in thiviihg sections, both
approaches are firmly constitutional.



UST Atrticle-Luskin.docx 4/8/201012:31PM

No. 1] The Constitutionality and Benefits of Teaching Etioh Scientifically 225

A. THE CONSTITUTIONALITY OF REQUIRING CRITICAL ANALYSIS OF
EVOLUTION

A variety of authorities point toward the consiibuiality of requiring
public school science classrooms to critically stigate evolution. A
comprehensive review of the case law surrounding thaching of
biological origins in public schools reveals tharieus cases have: 1)
upheld the teaching of evolution, 2) struck dowre tkeaching of
creationism, or 3) struck down the use of religipusiented evolution-
disclaimers. However, not a single court rulingns& for the proposition
that it is unconstitutional to subject evolutionst@entific critique in public
schools’* To the contrary, irEdwards v. Aguillard the Supreme Court
effectively affirmed that scientific critique of eltion is not illegal,
stating: “We do not imply that a legislature coutéver require that
scientific critiques of prevailing scientific thees be taught® The
teaching of evolution was the precise context inctvithe Court made that
statement.

To pass thé.emontest, government policies must have both a “secula
legislative purpose” and a primary effect which ither advances nor
inhibits religion.”® Public school governing authorities have littléidulty
finding strong secular legislative purposes fochéag evolution critically.

1. Secular Purposes and Secular Effects JustifyiiReg Critical Analysis
of Evolution

In Edwards the U.S. Supreme Court found a legitimate purpodee a
“clear secular intent of enhancing the effectivengfsscience instructiorf”
As elaborated in Part Il, teaching evolution sdfamatly—requiring
students to study evolution through inquiry andical analysis of modern
evolutionary thinking—can have many beneficial ppmacal effects.
Educational authorities can readily justify teachivolution critically by
expressing a bona fide motive to achieve thosegmgleal benefits.

Teaching students about scientific viewpoints thattique the
prevailing neo-Darwinian paradigm of evolutionaryolbgy informs
students about the scientific method. In factyangf argument can be made

94. SeeCasey Luskin,Does Challenging Darwin Create Constitutional Jeaph® A
Comprehensive Survey of Case Law Regarding thehifepof Biological Origins 32 HAMLINE
L. Rev. 1 (2009).

95. Edwards v. Aguillard, 482 U.S. 578, 592-93 §@P (declaring creationism
unconstitutional because it advocates the ‘“religidaelief that a supernatural creator was
responsible for the creation of humankind:’at 592).

96. Lemon v. Kurtzman, 403 U.S. 602, 612-13 (19¢i)ng Board. of Education v. Allen,
392 U.S. 236, 243 (1968)). “First, the statute nihsste a secular legislative purpose; second, its
principal or primary effect must be one that neitadvances nor inhibits religion, finally, the
statute must not foster ‘an excessive governmeangiement with religion.”

97. Edwards 482 U.S. at 593-94.
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that teaching evolution uncriticalfgils to teach evolution as a science, and
instead elevates it to the level of a dogma. Agyested in Part Il, there are
many reasons why teaching evolution critically wiénhance the
effectiveness of science education. A legitimataulse purpose to achieve
any of the following secular effects would justifgaching evolution
critically:

* By studying both the evidence for and against diay
students learn more about biology and the scierdaiping to
evolution.

* By understanding the ways that scientists suppodhallenge
evolution, students gain an appreciation for thative nature
of scientific knowledge, better understand the méshused by
scientists, and practice the habits of mind empmloysy
scientists—learning to develop open-minded, skeaptiand
non-dogmatic scientific minds.

* By logically and critically evaluating the evidender and
against evolution, students improve critical thimkiskills and
hone their ability to reject false arguments oregtwalid ones.

* By identifying assumptions inherent in the argureedr
evolution and considering alternative hypothesepravailing
neo-Darwinian theories of evolution, students leaim
understand how scientific theories are built and Isgientists
justify their explanations.

* By learning about the scientific disagreement gweavailing
theories of evolution, students will naturally iease their
interest in science and be inspired to pursue calinescience
with the hopes of contributing to or resolving thelebates.

* By treating evolution in a nondogmatic fashion,ctears will
naturally defuse the community controversy that wamly
surrounds the teaching of evolution.

In addition, it goes without saying that there wbbk a much greater and
more important secular effect of teaching evolutioiically, namely that
the populace has a higher degree of scientificalite and is thereby more
likely to support scientific initiatives as a sdgie

2. Legislative Precedent Supports Teaching Evatuicientifically

The legitimacy of teaching the controversy overlation can also find
a strong precedent in statements and policies addpt government bodies
that have stood the test of time without any latgsuh prime example is
the “Santorum Amendment.” In 2001, the U.S. Congi@sopted language



UST Atrticle-Luskin.docx 4/8/201012:31PM

No. 1] The Constitutionality and Benefits of Teaching Htioh Scientifically 227

into the conference report of the No Child Left BehAct, which approves
teaching students about scientific disagreement lmedogical evolution:

[A] quality science education should prepare sttglemdistinguish
the data and testable theories of science frongioels or

philosophical claims that are made in the namecinee. Where
topics are taught that may generate controverssh(as biological
evolution), the curriculum should help studentsutwlerstand the
full range of scientific views that exist, why sutbpics may

generate controversy, and how scientific discogeran profoundly
affect society®

That language was based upon a resolution tha¢galss U.S. Senate by a
vote of 91-8° The U.S. Department of Education affirmativelytesth
regarding the resolution that, “The [D]epartmerftcourse, embraces the
general principles — reflected in the Senate Réisolu— of academic
freedom and inquiry into scientific views and theer*®

Under the Santorum Resolution language, studeet®@acouraged to
learn about why evolution generates controversythsgy can become
informed participants in public discussions. Tateabout and discuss any
controversy over evolution facially implies thatidénts must learn more
than one side of the scientific issue. Permittingdents to explore
alternative scientific views so they can developical thinking skills is
consistent with the recent trend towards inquirgdghscience educatiéfi.
Districts or teachers may cite directly to the $amn Amendment and its
support from the Department of Education, as secjulstification for
“teaching the controversy.” They may also cite t@rious state school
boards who have already adopted policies supporteaching the
controversy, using any of the following policieseasmples:

Texas: Students must “analyze, evaluate and critiquengifie
explanations . .. including examining all sides etientific
evidence of those scientific explanations so aantmurage critical
thinking,” and also “analyze and evaluate” core letionary
claims, including “common ancestry,” *“natural seiea,”
“mutation,” “sudden appearance,” the origin of tkemplexity of

98. 147 Cong. Rec. S6147-48 (daily ed. June 1(Bl)20
99. 147 Cong. Rec. S6153 (daily ed. June 13, 2@at)endment submitted by Sen.
Santorum) (“It is the sense of the Senate tha):g¢bd science education should prepare students
to distinguish the data or testable theories ofrsm from philosophical or religious claims that
are made in the name of science; (2) where bicédgivolution is taught, the curriculum should
help students to understand why this subject gée®erso much continuing controversy, and
should prepare the students to be informed paatit§p in public discussions regarding the
subject.”).
100. Letter from Gene Hickock, Acting Deputy Searng, U.S. Dept. of Education, to Linda
McCulloch, Acting Montana Superintendent of Publistinction (Mar. 8, 2004).
101 See infranotes 102-10.
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the cell,” and the formation of “long complex males having
information such as the DNA molecule for self-regting life.”°

Minnesota: “The student will be able to explain how sciewtiéind
technological innovations as well as new eviderae challenge
portions of or entire accepted theories and modwelkiding . . .
[the] theory of evolution . . .1®

New Mexico: Students will “critically analyze the data and
observations supporting the conclusion that thecispeliving on
Earth today are related by descent from the aratestre-celled
organisms.%*

Pennsylvania: “Critically evaluate the status of existing theories
(e.g., germ theory of disease, wave theory of Jiglassification of
subatomic particles, theory of evolution, epidemiyl of
AIDS)."10°

Missouri: “ldentify and analyze current theories that aréendpe
guestioned, and compare them to new theories thet émerged to
challenge older ones (e.g., Theory of Evolution).”®

Alabama: “[E]volution by natural selection is a controvetsi
theory . ... Instructional material associatedthwicontroversy
should be approached with an open mind, studiedfdéy, and
critically considered’

South Carolina: “Summarize ways that scientists use data from a
variety of sources to investigate and criticallyalgme aspects of
evolutionary theory®

Kansas: “Regarding the scientific theory of biological dwion,

the curriculum standards call for students to leaoout the best
evidence for modern evolutionary theory, but alsdearn about

102. 19 Tex. Admin. Code § 112.34 (200®jailable athttp://ritter.tea.state.tx.us/rules/tac/
chapter112/ch112c. pdf.

103. MNN. ACADEMIC STANDARDS COMM., MINN. DEPT. OF EDUC., MINNESOTA
ACADEMIC STANDARDS, HISTORY AND NATURE OF SCIENCE, GRADES 9-12 16 (2003)available
at http://education.state.mn.us/mdeprod/ groups/@tatsddocuments/LawStatute/000282.pdf.

104. N. M. STATE DEPT. OF EDUC, NEW MEXICO SCIENCE CONTENT STANDARDS,
BENCHMARKS AND PERFORMANCE STANDARDS, Standard Il (9) (2003),available at
http://sde.state.nm.us/MathScience/standards/ scistandards.pdf.

105. FENNSYLVANIA, ACADEMIC STANDARDS FOR SCIENCE AND TECHNOLOGY, Standard
3.2.12 available athttp://www.pacode.com/secure/data/022/chapterpitioa.html.

106. Mo.STATE DEFT. OF ELEMENTARY AND SECONDARY EDUC., MISSOURI SCIENCE
STANDARDS106(2005),available athttp://www.dese.mo.gov/divimprove/
curriculum/GLE/SciGLE_FINAL-4.2005.pdf.

107. Ala. Dept. of Educ., State Bd. Res. (No2@)1),available athttp://www.alsde.
edu/html/boe_resolutions2. asp?id=309.

108. SUTH CAROLINA DEFPT. OF EDUC., SOUTH CAROLINA SCIENCE ACADEMIC
STANDARDS, Standard 5, Indicator B-5.6 (200&yailable athttp://ed.sc.gov/agency/
offices/cso/standards/science/documents /Sciencé&i@sNov182005_001.doc.
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areas where scientists are raising scientific aisitns of the
theory.™®

Ohio: “Describe how scientists continue to investigated a

critically analyze aspects of evolutionary thedihe intent of this

benchmark does not mandate the teaching or tesfingtelligent

design.)**
Each of the foregoing policies are still in effemtcept for the last two;
Kansas's policy was repealed in 2007 after consieaslost a majority on
the State Board of Education, and Ohio’s policy wesealed in 2006 after
its State Board of Education underwent a similangfe. Nonetheless, none
of these policies have incurred a single lawsuitllenging their
constitutionality. This is significant because vb&ution lobbyists feel that a
policy is unconstitutional, they often waste littlene in filing lawsuits; it
took less than two months for attorneys workinghwitie ACLU to help
parents file a lawsuit after the Dover Area SchBohrd passed its ID
policy.

Critics may object that occasional policies thate aclearly
unconstitutional (such as those that ban the tagabfi evolution or permit
the teaching of creationism) have gone unchallerayadl are still on the
books. The difference between such patently unitatishal policies and
the ones advocated abéVeis that policies that ban the teaching of
evolution or permit the teaching of creationism t@thless. Such policies
have previously been targeted by lawsuits and whliscerated by U.S.
Supreme Court ruling$? To use an evolutionary analogy, they are vestigial
and without function.

In contrast, there is good reason why policies tiatply require
scientific critique of evolution have not been sdbgd to a single legal
challenge: The U.S. Supreme Court has already dstateis not
impermissible to “require that scientific critique$ prevailing scientific
theories be taught?® Indeed, even the ACLU and Americans United for
the Separation for Church and State have acknowtktitat “any genuinely
scientific evidence for or against any explanatédife may be taught**

109. KaN.DEPT. OFEDUC., 2005KANSAS SCIENCE STANDARDS, at page ii (repealed 2007).

110. DINT COUNCIL OF THE STATE BD. OF EDUC. AND THE OHIO BD. OF REGENTS,
AcADEMIC CONTENT STANDARDS 37 (repealed 20063yvailable athttp://www.agpa.
uakron.edu/p16/Ohio_Standards.pdf.

111 Seesupranotes 102—-10 and accompanying text.

112 SeeEpperson v. Arkansas, 393 U.S. 97 (1968) (effebtideclaring it illegal to ban the
teaching of evolution)Edwards, 482 U.S. at 578. (declaring the teaching of coe&m
unconstitutional.)

113 Edwards 482 U.S. at 593.

114. Religion In The Public Schools: A Joint Sta¢at Of Current Law, (April 12, 1995),
available athttp://www.ed.gov/ Speeches/04-1995/prayer.html.
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Given that evolution lobbyists have sued so mahgrotypes of policies, it
is difficult to argue that the myriad of policidsat require scientific critique
of evolution have failed to attract lawsuits simpbgcause evolution
lobbyists have not gotten around to filing them yet
Educational authorities that wish to teach evolutszientifically and

critically thus have a variety of legitimate secypairposes to justify their
actions and can expect to see a number of imporeatlar effects.
Moreover, they will be building their policies updhe precedent of a
number of governmental bodies that have sanctiteeching the scientific
controversy over evolution without even incurriegal challenges.

B. THE CONSTITUTIONALITY OF ACADEMIC FREEDOMLEGISLATION

Whereas critical analysis policies found in theimas states listed in
the previous section require students to criticallyestigate evolution,
academic freedom legislation takes a permissiveoagh. Support for this
type of legislation has been inspired by a growindplic awareness that
existing law does not protect tenure and employnientpublic school
teachers who present scientific challenges to owatsial scientific
theories, such as those covering biological origitmis, academic freedom
legislation aims to provide rights and protectiam feachers concerning
scientific presentations on biological evolutioretBeen 2004 and 2008,
academic freedom legislation was submitted in #dugslatures of no fewer
than ten state's®

1. There is a Secular Need to Protect Inquiry-BaSeittnce Education for
Teachers Instructing Students in Controversial Bdie Theories Such
as Evolution

Academic freedom legislation comes in two basienfrlt can protect
the rights of teachers concerning scientific pres@ns pertaining only to
evolution, or it can protect the rights of teacheoncerning scientific
presentations pertaining to controversial scienttiieories in general. Thus,
academic freedom legislation can cover multiplersific subjects and is
not necessarily limited to protecting academic dmee only within the
context of teaching evolution. But given the questi and controversy
commonly associated with evolution, it is probalshost pertinent to
address such legislation specifically as it relatesthe teaching of
biological origins.

In the Scopedrial of the 1920s, public school teacher Johrs&opes
was wrongly disciplined for teaching the scientézdence in favor of the

115. These states include Alabama, Maryland, Q@kie) New Mexico, Florida, Louisiana,
South Carolina, Missouri, lowa, and Michigan.



UST Atrticle-Luskin.docx 4/8/201012:31PM

No. 1] The Constitutionality and Benefits of Teaching Htioh Scientifically 231

theory of evolutiort!® The right to teach the evidence supporting evoluti
is now safeguarded’ Today, however, the teachers whose academic
freedom is in jeopardy are those who wish to dis@esentific criticisms of
evolutionary theory and delve into discussions &lsountroversial scientific
debates. Thus, in a very real sense academic fre&stgislation follows in
the tradition of John T. Scopes himself when thghhschool biology
teacher reportedly stated: “If you limit a teacher only one side of
anything, the whole country will eventually havelyoone thought. . .. |
believe in teaching every aspect of every probletmeory.™!®

Indeed, teachers in the state of Louisiana whessleric freedom
legislation passed into law expressed sentimentsilasi to Scopes’,
expressing fears about their rights to teach ewmwolutcritically and
objectively. According to a survey by the Assodit®rofessional
Educators of Louisiana (APEL):

» 48% of teachers were “concerned that teaching
controversial material could affect your tenurelasa
promotions, or job security.”

* 50% did not “feel legally confident and free to dka
alternative models and to critically examine evsige of
evolution.”

« 55% felt “intimidated regarding the teaching of the
controversy surrounding origins:*®

Unfortunately, despite the existence of legitimatgentific debates
involving modern Darwinian theory, the right of ¢bars to cover these
debates is often in questiéifi.As a result, there have been repeated cases
around the country where professors, teachers tmkrgs have been
intimidated, ridiculed or penalized for discusssaientific criticisms of the
theories of chemical and biological evolution. Egample:

116. Scopes v. State89 S.W. 363 (Tenn. 1927).

117. See Epperson393 U.S. 97; Wright v. Houston Indep. Sch. Di866 F. Supp. 1208
(S.D. Tex. 1972); Moore v. Gaston County Bd. of Ed@57 F. Supp. 1037 (.N.C. 1973);
Crowley v. Smithsonian Inst., 462 F. Supp. 725 (01.€78;, Peloza v. Capistrano Unified Sch.
Dist., 37 F.3d 517 (9th Cir. 1994%ert. denied515 U.S. 1173 (1995); Moeller v. Schrenko, 554
S.E.2d 198 (Ga. Ct. App. 2001).

118. John Angus Campbell and Stephen C. Meyew Should Schools Handle Evolution?
USA ToDAY, August 14, 2005, (quoting John T. Scopesjailable at http://www.usatoday.
com/news/opinion/editorials/2005-08-14-evolutiorbdee_x.htm.

119. ASSOCIATED PROFESSIONAL EDUCATORS OF LOUISIANA, A+PEL 2005 ACADEMIC
FREEDOM SURVEY (2005), available at http://www.apeleducators.org/associations/3635fil
Academic%20Freedom%20Survey%20Aug% 202005%20DDW3d20.

120, Seejnfra notes 121-2&nd accompanying text.



UST Atrticle-Luskin.docx 4/8/201012:31PM

232 UNIV. OF ST. THOMAS JOURNAL OF LAW & PUBLIC POLICYVol. VI

* In 1998 Minnesota high school teacher Rodney LeVake
was removed from teaching biology after expressing
skepticism about Darwin’'s theory. LeVake, who ho#ls
master’'s degree in biology, agreed to teach ewwiutis
required in the district’s curriculum, but said Wwanted to
“accompany that treatment of evolution with an eireok
at the difficulties and inconsistencies of the tlygd*

* Roger DeHart, a public high school biology teackrer
Washington State, was denied the right to havestodents
read articles from mainstream science publicatitret
made scientific criticisms of certain pieces of device
commonly used to support Darwinian theory. Onehef t
forbidden articles was written by noted evolutionis
Stephen Jay Gould. Although DeHart complied witts th
ban, he was later removed from teaching biof&gy.

* In Mississippi, chemistry professor Nancy Brysonswa
asked by Mississippi University for Women to resigs
head of the Division of Science and Mathematicsrashe
gave a lecture to honors students called “Critidahking
on Evolution.** She remarked, “Students at my college
got the message very clearly[;] do not ask any tipes
about Darwinism **

There have been similar cases of such persecutimughout the nation.
For example, in 2005, the president of the Univgrsf Idaho instituted a
campus-wide classroom speech-code, where “evolutias declared “the
only curriculum that is appropriate” for sciencasdes? This was a direct
attack designed to intimidate university scientestsl educators who have
expressed skepticism about neo-Darwinian evolusach as University of
Idaho microbiologist Scott Minnick® If this climate of intellectual
intolerance exists in the university, it is likdbr worse in secondary public

121. LeVake v. Indep. Sch. Dist., 625 N.W.2d 5826 (Minn. Ct. App. 2001)cert. denied
534 U.S. 1081 (2002) (internal citations omitted).

122 SeeJoHN G. WEST, DARWIN DAY IN AMERICA: HOw OUR PoLITICS AND CULTURE
HAVE BEEN DEHUMANIZED IN THE NAME OF SCIENCE 234-38 (2007).

123 SeeTexas State Board of Education Hearing Transatip05 (September 10, 2003).

124. 1d.

125. Letter from Timothy P. White, President, Usity of Idaho, to the University of Idaho
Faculty, Staff and Studentyailable athttp://www.president.uidaho.edu/default.
aspx?pid=85947.

126. Dr. Minnich is one of over 800 Ph.D. sciestiftat signedA\ Scientific Dissent from
Darwinism which declares, “[w]e are skeptical of claims foe ability of random mutation and
natural selection to account for the complexitylifef. Careful examination of the evidence for
Darwinian theory should be encouradedeeA Scientific Dissent from Darwinism, Home Page,
http://www.DissentfromDarwin.org (last visited Dé@, 2009).
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schools where teachers have even less academuaofneePolicymakers
concerned with attacks upon teacher academic freedutd the harm that
such attacks inflict upon the effectiveness of moieinstruction have every
good reason to be concerned about upholding teacheemic freedom.

While academic freedom among teachers has some Afmendment
protection at the university levef, below the university level the courts
have held that teacher academic freedom is sevikngited. The Seventh
Circuit described this murky state of the law Zykan v. Warsaw
Community School Corporatiowhere it observed “[lless clear are the
precise contours of this constitutionally protectedhdemic freedom, and
particularly its appropriate role . . . [in] theceadary school?® Yet that
same year the Seventh Circuit found a “compellitagesinterest in the
choice and adherence to a suitable curriculum” wiaplies “[i]t cannot
be left to individual teachers to teach what thieage.?*°

According to the Supreme Court, a school boarddamimistrators may
impose ‘“reasonable restrictions” on teacher spechpublic school
classrooms$® The test for constitutionally protected teachepression
“entails striking a balance between the intere§tthe teacher as a citizen,
in commenting upon matters of public concern, dadinterest of the State
as an employer, in promoting the efficiency of tbeblic services it
performs through its employee$” Courts have consistently held that
restrictions upon speech are permissible if “reabbnrelated to legitimate
pedagogical concern$®® The Supreme Court has thus given government
officials, including school officials, wide disciet to restrict teacher
speech:

[W]e have consistently given greater deference éowegiment
predictions of harm used to justify restriction jgfovernment]
employee speech than to predictions of harm usequgtfy
restrictions on the speech of the public at Idf§e.

Some courts have held that when teaching biologaradins, school

administrators have the power to prevent teachiers feaching outside of
the curriculum. In the case of Rodney LeVake, thimrdsota Court of
Appeals found that his district’s prohibition oratding scientific criticisms
of evolution was permissible:

127. SeeKeyishian v. Bd. of Regents, 385 U.S. 589 (1967).

128. Zykan v. Warsaw Cmty. Sch. Corp31 F.2d 1300, 1304 (Tir. 1980).

129. Palmer v. Bd. of Educ., 603 F.2d 1271, 1Z7%4 Cir. 1979)cert. denied444 U.S. 1026
(1980).

130. Hazelwood Sch. Dist. v. Kuhimeier, 484 U.60,267 (1988).

131. Mt. Healthy City Sch. Dist. Bd. of Edue. Doyle, 429 U.S. 274, 284 (1977it{ing
Pickering v. Bd. of Edu¢391 U.S. 563, 568 (1968)).

132 Kuhlmeier 484 U.S. at 273.

133. Waters v. Churchill, 511 U.S. 661, 673 (1994)
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The classroom is a “marketplace of ideas,” and ewéal freedom
should be safeguarded. But Levake, in his role psldic school
teacher rather than as a private citizen, wantedlisouss the
criticisms of evolution. LeVake’s position papetadsished that he
does not believe the theory of evolution is creglibFurther,
LeVake's proposed method of teaching evolution ris direct
conflict with respondents’ curriculum requirements . Based on
LeVake’s belief that evolution is not a viable theaespondents’
concern about his inability to teach the prescribediculum was
well-founded:**

It should be noted thateVakeis sometimes mis-cited as holding that it is
unconstitutional to teach scientific criticisms @fvolution in public
schools™®® This case stands for no such proposition. At bas¥akeis an
employment law case about the freedom of speechinest by a
government employee when acting in the course sfehployment. The
Minnesota Court of Appeals did not attempt to makg determinations
about the constitutionality of scientifically cgtiing evolution in public
schools. It simply balanced LeVake's academic foeedights to offer
material outside the curriculum against the intsre$ the school district to
wield tight control over the curriculum.

Case law suggests that under most circumstancashees below the
university level do not have the academic freedoma against reasonable
district policies. Because academic freedom istéchbelow the university
level, teachers would find it difficult to overcomeasonable restrictions
from a district which prevents discussing scieatiritique of evolution.
Given the state of the law, it is completely lagdite—and constitutional—
for a state legislature or local district to seelptotect, via statute or other
policy, the academic freedom rights of teachers prafessors to teach
about the scientific evidence for and against @wetrsial scientific
theories, including evolution.

Academic freedom legislation specifically proteetsright to teach
“scientific critiques of prevailing scientific thees” that was identified by
the Supreme Court iEdwards **¢ As previously noted, groups with widely
divergent views on the Establishment Clause issuéibint Statement of
Current Law” in 1995 that made clear under curtamt, “any genuinely
scientific evidence for or against any explanatbife may be taught**’
Organizations endorsing this statement included #reerican Civil

134. LeVake625 N.W.2d at 508-09 (Minn. Ct. App. 2001) (intraitations omitted).

135. This has been the author’s experience wheisting teachers who faced opposition from
administrators that sought to shut down the presiemt of scientific criticisms of evolution in the
classroom.

136. Edwards 482 U.S. at 592 (declaring creationism uncortstital because it advocates
the “religious belief that a supernatural creataswesponsible for the creation of humankind”).

137. Religion in the Public Schools: A Joint Sta¢ait of Current Lawsupranote 114.
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Liberties Union (ACLU) and Americans United for Segation of Church
and State. Indeed, after an academic freedom biisgd into law in
Louisiana in 2008, ACLU Executive Director Marjoriessman reportedly
acknowledged that “if the Act is utilized as writteit should be fine;
though she is not sure it will be handled that Wa¥Likewise, a similar
policy adopted in a public school parish in northéiouisiana in 2006,
drew an admission from an attorney working with &@LU that, “[0]n its

face,” the policy “is not objectionablé*®

2. Academic Freedom Policies Have a Secular Effetinproving Science
Education

Most academic freedom bills have not singled owlgion for special
treatment; even if one did, it would not be unciagsbnal. Thus, the
Louisiana Science Education Act states that puddlwols should “create
and foster an environment within public elementang secondary schools
that promotes critical thinking skills, logical dysis, and open and
objective discussion of scientific theories beimgdged including, but not
limited to, evolution, the origins of life, globakarming, and human
cloning.”*® Similarly, an academic freedom policy passed byadDita
Parish, Louisiana states:

[T]he teaching of some scientific subjects, such bédogical
evolution, the chemical origins of life, global waing, and human
cloning, can cause controversy . ... [T]eachéedl e permitted

to help students understand, analyze, critique, r@wtew in an

objective manner the scientific strengths and wesages of existing

scientific theories pertinent to the course bemght!**
Thus, adopted academic freedom policies cover plel8cientific subjects
and are not limited to protecting academic freedsolely within the
context of teaching biological origins.

Academic freedom legislation seeks to ensure thailip school
educators have the right to present constitutignaéirmissible scientific
information on the topic. As noted, it is perfecthgal for a teacher to
present students with scientific critiques of pikvg scientific theories,
including evolutionary theory. The effect of thisgislation is to protect
teacher academic freedom, thereby giving teachensfidence and

138. WWLTV.com, ACLU Plans To Keep Eye On Science Bill (June 24,090
http://www.wwltv.com/local /stories/wwl062408tpsnieact.37767059.html.

139. Barbara LeaderSchool Board Commended for Science EducatidBws STAR,
December 1, 2006 at 1B (on file with author).

140. La. Rev. Stat. Ann. § 17:285.1(B)(1) (2008).

141. B>. oF EDUC. OF OUACHITA PARISH, OUCHITA PARISH SCIENCE CURRICULUM PoLICY
(La. 2006) available athttp://www.opsb.net/downloads/forms/Ouachita_Parish
Science_Curriculum_Policy.pdf.
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assurance that they can inform students about ¢thentsic evidence
pertaining to controversial scientific theorieshwitit fear of reprisal. This
combats any fear that teachers may have which ptevihem from
effectively teaching controversial scientific sutige Students thus receive
greater access to scientific information, allowihgm to become better-
informed, scientifically literate citizens who arapable of participating in
civic dialogue on controversial scientific subjedds they wrestle with the
scientific data on these controversial scientifiestions, students also gain
improved critical thinking skills. Students’ right® hold positions on
controversial scientific theories can also be prete under academic
freedom legislatior*?

The ACLU representatives quoted above admitted fezally, these
policies are constitutional. This is likely due tioe fact that academic
freedom legislation expressly dasst protect the advocacy of any religious
viewpoint, as seen in a representative provisidertafrom the Louisiana
Science Education Act:

This Section shall not be construed to promote asligious
doctrine, promote discrimination for or against atigular set of
religious beliefs, or promote discrimination for @gainst religion
or nonreligion**

Simply put, such legislation does not cover nortgob the teaching of
religion. Were a teacher to advocate religion & tkassroom, such a law
would not protect their actions. The legislatiomBoprotects the teaching
of scientific information” such as “the scientifistrengths and
weaknesses of existing scientific theories coveredhe course being
taught.*** Under such language, there is no way that it cemdorse or
protect the advocacy of religion. Such language alakes it unlikely that
academic freedom legislation would be subject tagplied challenge.

C.RESPONSES TA@COMMON OBJECTIONS TOTEACHING EVOLUTION
SCIENTIFICALLY

Teaching the controversy over evolution can be domger legitimate
secular legislative purposes that evince a cleanlgeintent of enhancing
the effectiveness of science instruction and lead variety of legitimate

142 SeeTinker v. Des Moines Indep. Cmty. Sch. Dig93 U.S. 503, 508-11 (1969) (holding
that students had the right to express their op#ia a public school setting by wearing certain
non-disruptive clothing because "state-operated@shmay not be enclaves of totalitarianism"
and “[i]n the absence of a specific showing of d¢batonally valid reasons to regulate their
speech, students are entitled to freedom of exjores$ their views").

143. La. Rev. Stat. Ann. § 17:285.1(D) (2008).

144. For example, see the 2009 Oklahoma Anadereedom Bill, SB 320, EiLeg.,f‘ Sess.
(Okla. 2009).
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secular effect§”® Nonetheless, critics make a variety of objectitas
teaching critical analysis of evolution in publichsols, many of which
attempt to misrepresent the pedagogical strateggnasttempt to foist
religion upon students. Some of these objectiofisoeidealt with below.

1. Courts Reject the Argument that it is Inapprafito “Single Out”
Evolution

First Amendment scholar Steven D. Smith arguesitivasstigation into
legislative purpose encouraged by thamontest and other Establishment
Clause doctrines invites a “discourse of demororgtibecause it makes
“motive’ or ‘purpose’ dispositive of constitutioliy [and thus] inevitably
encourages opponents of a particular law to tryshow the law was
animated by religious hostility or bigotry*® According to Smith, this
results in “a constitutional discourse in which exbaries try to demonize
each other or to portray each other in the woestigble light.**

This present author agrees with Smith’s contentiime intense and
widespread use aid hominemattacks against skeptics of Darwinism, and
the obsession many evolution lobbyists display ndigg the religious
motives, beliefs, and affiliations of Darwin-skeygtiseems to be inspired by
the judicial scrutiny of religious motives by Danagkeptics in cases like
EppersonMcLean v. Arkansagdwards v. AguillardKitzmiller v. Dover
and others. Following courts that investigated diegive purposé?®
opponents of TES policies have sought to assertropgs motives
underlying constitutionally legitimate policies thaeach evolution
critically. In particular, it is argued that educaial policies that only
pertain to evolution somehow “single out” evolutidhereby exposing an
allegedly hidden religious purpose behind the poli¢garious courts—
including at least one higher court—have rejechésidrgument.

In Freiler v. Tangipahoa Parish Board of Educatjaghe Fifth Circuit
Court of Appeals dealt with a lawsuit over an etiol-disclaimer, and
validated a secular purpose underlying the disdaiftto disclaim any
orthodoxy of belief that could be inferred from theclusive placement of
evolution in the curriculum, and . .. to reducéen$e to the sensibilities
and sensitivities of any student or parent causgdthe teaching of

145  See supr&ection 1l (A)(B).

146. SEVEN D. SMITH, GETTING OVER EQUALITY: A CRITICAL DIAGNOSIS OFRELIGIOUS
FREEDOM INAMERICA 116 (2001).

147 1d.

148 SeeEpperson v. Arkansas, 393 U.S. 97 (1968), Edwardaguillard, 483 U.S. 578
(1987); Freiler v. Tangipahoa Parish Bd. of EdL&5 F3d. 337 (5th Cir. 1999ert. denied 530
U.S. 1251 (2000) (striking down the disclaimer ¢hep grounds); McLean v. Ark. Bd. Of Educ
529 F. Supp. 125%Ark. 1982); Kitzmiller v. Dover Area Sch. Dist400 F. Supp. 2d 707
(M.D.P.A. 2005).
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evolution.”® The Fifth Circuit noted that “a purpose is no lescular
simply because it is infused with a religious elatyi¢*® and thus “the fact
that evolution, the subject about which the Schgmmdrd sought to disclaim
any orthodoxy of belief, is religiously charged.and the fact that
sensitivities and sensibilities to which the SchBolrd sought to reduce
offense are religious in nature, does pet seestablish that those avowed
purposes are religious purposé€s."The court explicitly validated these
legislative purposes because “local school boaegsl mot turn a blind eye
to the concerns of students and parents troubledthby teaching of
evolution in public classrooms?®®

Likewise, in her dissent from a denial of rehearofgFreiler, Fifth
Circuit Judge Barksdale argued that because mamlersts in the district
held beliefs that conflicted with evolution, it wast inappropriate for the
parish “to give context to the message, but withomoting that concept
or expressing intolerance for any other [viewpoi#t]

Similarly, in Selman v. Cobb Countplaintiffs argued that the district
was inappropriately singling out evolution in aaismer, evidence of a
religious purposé&’ But the court (in a decision that was later vataie
other grounds) rejected this argument because tgwalis the only theory
of origin being taught in Cobb County classroomst] devolution was the
only topic in the curriculum, scientific or othesei that was creating
controversy at the time of the adoption of the ierks and Sticker:™
Thus the court noted that “[tlhe School Board'sgiimg out of evolution is
understandable in this context® The court then found two legitimate
secular purposes for the sticker. The sticker warsnssible because the
purpose of “[flostering critical thinking is a cldéya secular purpose.. . . .

149. Freiler, 185 F.3d at 344.

150 Id.at345.

151 Id.

152 Id. at 346.

153. Freiler v. Tangipahoa Parish Bd. of Educ.l #02d 602, 607 (5th Cir. 2000ggrt.
denied 530 U.S. 1251 (2000).

154. Selman390 F. Supp. 2d 1286, 1302-03 (N.D. Ga. 20@&gated and remande&elman
v. Cobb County Sch. Dist., 449 F.3d 1320"(Tiir. 2006). The disclaimer stated: “This textbook
contains material on evolution. Evolution is a ttyeaot a fact, regarding the origin of living
things. This material should be approached wittopan mind, studied carefully, and critically
considered.” Though | feel this unremarkable @iscer should be unquestionably constitutional,
| oppose policies that adopt disclaimers becausgdhe ineffective and controversial pedagogical
tools. Nor would | recommend adopting the contreia “evolution is a theory, not a fact”
language into any educational policeeCasey Luskin, Is “Evolution” a “Theory” or “Factr
Is This Just a Trivial Game of Semantics?, httpwdiscovery.org/a/6401 (last visited Nov. 28,
2009).

155 Selman 390 F. Supp. 2d at 1302-03. For further commegnbar this caseseelLuskin,
supranote 94, ab3-56; Francis J. Beckwitfihe Court of Disbelief: The Constitution's Artislé
Religious Test Prohibition and the Judiciary's Bilus Motive Analysjs33HASTINGS CONST. L.

Q. 337 (2006).
156. Selman390 F. Supp. 2dat 1303.
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[and] because [the disclaimer] tells students tpragch the material on
evolution with an open mind, to study it carefulpnd to give it critical
consideration’ Additionally, “presenting evolution in a mannerathis
not unnecessarily hostile” in order to “reduce[feokse to students and
parents whose beliefs may conflict with the teaghof evolution®*® was
held to be a permissible purpose.

The only court ruling to buy the “singling out” dution argument was
Kitzmiller v. Dover a ruling with numerous problems too great tologtae
here*® However, it is noteworthy that the authority tdatige Jones relied
on to validate the “singling out” evolution argunhevas the (now vacated)
Selmandecisiof® which contra Judge Jones in fact rejected theglisig
out” evolution argument on the grounds that “[tehool Board's singling
out of evolution is understandabl&because “evolution was the only topic
in the curriculum, scientific or otherwise, thatsmereating controversy?
further finding that the school board’s policy pedghe purpose prong of
the Lemontest. Judge Jones seems to have chosen the autimgyity to
validate the “singling out evolution” argument.

Thus, the purposes of encouraging critical thinkirdisclaiming
orthodoxy of belief, and reducing student/parerferide from teaching
evolution, were all found to be legitimate secuparposes for crafting
evolution policies. These legitimate secular puegoebut the charge that
“singling-out” evolution for special treatment inducational policies
necessarily implies some kind of unconstitutionidden religious purpose
on the part of policymakers.

2. Teaching Evolution Critically is Not a Post-Kititler Policy Innovation

As part of a strategy to link inquiry-based evalatieducation with
religion, opponents of TES policies have tried #np critical analysis of
evolution as a policy approach that arose as #bdek strategy” after the
Kitzmiller v. Doverin Pennsylvania ruling struck down the teaching of
intelligent design as religion. For instance, aspreation before the NAS
by Jay Labov of the National Academy’s Center fdu&ation asserts that

157. Id.at1302.

158 Id.at 1305.

159 SeeJay D. WexlerKitzmiller and the “Is It Science?” Questiorb FRST AMEND. L.
Rev. 90, 93 (2006); Arnold H. Loewyhe Wisdom and Constitutionality of Teaching ligetht
Design in Public School® FRSTAMEND. L. REV. 82 (2006); David K. DeWolf, et alntelligent
Design Will Survive Kitzmiller v. Dove68 MONT. L. Rev. 7, 14-17 (2007); Luskirsupranote
94; John G. West & David K. DeWolA Comparison of Judge Jones’ Opinion in KitzmiNer
Dover with Plaintiffs’ Proposed “Findings of Factnd Conclusions of Law”Dec. 12, 20086,
http://www.discovery.org/scripts/viewDB/filesDB-dotoad.php?command=download&id=1186.

160. Kitzmiller, 400 F. Supp. 2d at 732.

161 Selman390 F. Supp. 2d at 1303.

162 Id.at 1302-03.
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in the “Post-Dover Landscape,” there are “[a]ttesript rewrite language in
legislation that are now emphasizing critical asaly*®® Likewise, an
article co-authored by former NCSE spokesman Nahdlatzke, asserts
that critical analysis of evolution is a “Fallbackntievolutionist
Strategy.* The article attempts to paint critical analysisegblution as a
post-Dover tactic:

Given the defeat of intelligent design Kitzmiller v. Doverin
2005, what can we expect to see next by way otiorest attacks?

It appears certain that the main challenge tohiegcevolution
in public schools will be educational policies thmbpose critical
analysis and similar invocations of critical thingi—specifically in
connection with evolution-related scieri€e.

But is it correct to insinuate that critical anadysf evolution is linked to a
“defeat of intelligent design” in thKitzmiller v. Doverruling? In fact, the
Dover ruling was issued in 2005, and the historpretDover public policy
debates over teaching evolution makes it very diffito seriously argue
that critical analysis of evolution is a post-Doviadlback” position.

Since its first involvement with a major public pyl battle in 2001 and
2002 in Ohio, Discovery Institute opposed mandativgteaching of ID in
public schools and instead has recommended teachitical analysis of
evolution. This position is a matter of public redt.o In a March 2002 op-ed
in the Cincinnati Enquirer Stephen C. Meyer, director of Discovery
Institute’s Center for Science and Culture, pulddian op-ed explaining
Discovery Institute’s recommended science educgaicy:

Recently, while speaking to the Ohio State BoardEddication, |
suggested this approach as a way forward for Ohmioit$

increasingly contentious dispute about how to tetwories of
biological origin, and about whether or not to aouce the theory
of intelligent design alongside Darwinism in the i®@Miology

curriculum.

First, | suggested—speaking as an advocate of hieery of
intelligent design—that Ohio not require studends khow the
scientific evidence and arguments for the theoryingélligent
design, at least not yet.

Instead, | proposed that Ohio teachers teach thentHic
controversy about Darwinian evolution. Teachersukhaeach

163. Jay Labov, Challenges to Teaching and Legrmibout Evolution: A National
Perspective, http://www7. nationalacademies.org/BBE/Labov_NSTA_Presentation_PDF.pdf
(last visited Jan. 24, 2010).

164. Nicholas J. Matzke & Paul R. Gros&nalyzing Critical Analysis: The Fallback
Antievolutionist Strategyin NOT IN OUR CLASSROOMS WHY INTELLIGENT DESIGN ISWRONG
FOROUR ScHOOLS28( Eugenie C. Scott & Glenn Branch, eds. 2006).

165 Id.at 29.
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students about the main scientific arguments fod @against
Darwinian theory. And Ohio should test students fbeir
understanding of those arguments, not for theiersts® a point of
view.'6®

Discovery Institute was thus on the record—sinsdiitt involvement in a
major public policy battle, years before Dover—apasing the mandatory
inclusion of ID in the public school curriculum aimstead recommending
critical analysis of evolution.

Discovery Institute’s position was consistent ia fubsequent years, as
it recommended critical analysis of evolution ini®n 2004%" and in
Wisconsin in 2004% Similarly, from the beginning of the Dover inciden
Discovery Institute opposed Dover's attempts to diade |D°

The Dover Area School Board passed its policy maggithe teaching
of ID on October 18, 2004. On October 6, 2004, disey Institute issued
a statement explaining that it opposed Dover mangldD:

[A] recent news report seemed to suggest that thateC for
Science & Culture endorses the adoption of textbmgiplements
teaching about the scientific theory of intelligelesign (ID), which
simply holds that certain aspects of the universe laving things
can best be explained as the result of an intelligause rather than
merely material and purposeless processes likeralaselection.
Any such suggestion is incorrée¢t.

166. Stephen C. Meyefeach the ControversyCINCINNATI ENQUIRER , Mar. 30, 2002,
http://www.discovery.org/a/1134http://www.discovemg/scripts/viewDB/index.php?command=
view&id=1134.

167. Discovery Inst., Ohio Votes 13-5 to Approwsson Plan Critical of Evolution (Mar. 9,
2004), http://lwww.discovery.org/a/1898. (“Chapmadided that the lesson plan is exactly the
approach to teaching evolution that Discovery tosti has advocated all along, helping students
learn both the scientific strengths and weaknessBsrwin’s theory. ... The lesson plan does not
discuss religion or alternative scientific theorsegsh as intelligent design.”)

168. Discovery Inst., Wisconsin School Board Adojinproved Policy Endorsing Fully
Teaching Evolution, Not Creationism (Dec. 7, 2004p://www.discovery.org/a/2323. (“[T]he
school board of Grantsburg, Wisconsin adopted sedwolicy on the teaching of evolution at a
special meeting on December 6, which states thati&hts shall be able to explain the scientific
strengths and weaknesses of evolutionary theory[fje new policy makes clear that the school
board is not authorizing the teaching of eithemtiomism or the scientific theory of intelligent
design.”)

169. For a detailed discussion of how Discoverstitate opposed Dover's ID policy and
encouraged Dover not to adopt a policy advocatdgoiit instead adopt a policy that simply
required critical analysis of evolutioseeDavid K. DeWolf, et al.|ntelligent Design Will Survive
Kitzmiller v. Dover 68 MONT. L. Rev. 7, 14-17 (2007); Seth Cooper, Statement by Seth L
Cooper Concerning Discovery Institute and the Denisn Kitzmiller v. Dover Area School
Board Intelligent Design Case (Dec. 21, 2005)p:Httww.evolutionnews.org/2005/
12/statement_by _seth_|_cooper_con.html.

170. Discovery Inst.,, Pennsylvania School Districonsiders Supplemental Textbook
Supportive of Intelligent Design: Discovery InstéuContinues to Recommend Fully Teaching
Darwinian Evolution, Including Scientific Challerggeto the Theory (Oct. 6, 2004),
http://discovery.org/a/2231.
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Discovery Institute’s position did not change dgrithe Dover lawsuit, and
was reiterated multiple times in the coming monthsess than a month
after Dover passed its ID-policy but before the ACfiled any lawsuit,
Discovery Institute’s John West was quoted in asoktated Press story
which described his view as stating “Discovery il . .. supports
scientists studying intelligent-design theory, [bopposes mandating it in
schools.* Later, on the day that the plaintiffs filed thieiwsuit against the
Dover Area School Board, Discovery Institute agesued a statement
opposing Dover’s policy:

Apart from questions about its constitutionalitigcovery Senior

Fellow John] West expressed reservations aboubther School

Board'’s directive on public policy grounds.

“When we first read about the Dover policy, we [peilgl criticized
it because according to published reports the intexs to mandate
the teaching of intelligent design,” explained Wégidthough we
think discussion of intelligent design should net grohibited, we
don’t think intelligent design should be required public
schools.*

This was Discovery Institute’s position both befared after Dover, as its
education policy page states:

As a matter of public policy, Discovery Institutppmses any effort
require the teaching of intelligent design by sdhabstricts or state
boards of education. Attempts to mandate teachdogtantelligent

design only politicize the theory and will hindeairf and open
discussion of the merits of the theory among sehatend within

the scientific community. Furthermore, most teaslkarthe present
time do not know enough about intelligent designetach about it
accurately and objectively.

Instead of mandating intelligent design, Discovastitute seeks to
increase the coverage of evolution in textbooksbdlieves that
evolution should be fully and completely presertedtudents, and
they should learn more about evolutionary theongluding its
unresolved issues. In other words, evolution shdxeldaught as a
scientific theory that is open to critical scrutinyot as a sacred
dogma that can’t be questiong&dl.

171. Martha Raffaele, Associated Press, MandateeszT 'Intelligent Design' as Evolution
Alternate is Believed to Break Ground, MSNBC.comyN@, 2004), http://www.msnbc.
msn.com/id/6470259/.

172. Discovery Inst., Discovery Calls Dover Ev@uat Policy Misguided, Calls For its
Withdrawal (Dec. 14, 2004), http://www.discovergtacripts/viewDB/index.php?
command=view&id=2341.

173. Discovery Inst., Discovery Institute’s Scien&ducation Policy (June 18, 2008),
http://www.discovery.org/a /3164 (emphasis omitted)
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Critical analysis of evolution is no “post-Doverf tfallback” educational
policy position, at least as far as Discovery gt is concerned.

3. Relabeling Scientific Critique of Evolution a€reationism” Does Not
Make It So

As alluded to earlier, one tactic used by criti€sT&S policies is to
claim that scientific critique of evolution is tamtount to advocating
religion. Examples of this tactic are legion, ahd argument can be made
by innuendo or made explicitly. One extreme exangolmes from former
NCSE staff member Nicholas Matzke who goes soddoargue that:

All the critical analysis arguments are traceabl@rimary texts of
the intelligent design (ID) and creation sciencé&)@ovements.
They are, without exception, aimed at promoting feetarian
doctrine of special creatid.

Courts have been clear that teaching creationisaméenstitutionat’> By
passively or actively conflating scientific critiguof evolution with
advocating “creationism,” opponents of TES polidike Matzke seek to
scare policymakers into fearing that if evolutisrsubjected to any form of
scientific criticism in the classroom, then somehlawwsuits will quickly
follow.

While history has not borne out these threats, phssent author
witnessed this tactic used successfully before Gindo State Board of
Education in 2006. Thus an amusingly bold exangbléhis tactic comes
from Ohio evolutionary biology professor Patriciainéehouse who
claimed that “critical analysis is intelligent dgsi relabeled, just as
intelligent design was creationism relabelétdand “[c]ritical analysis is
just another name for creationism!"Are Princehouse’s arguments to be
taken seriously? Even Matzke admitted that theahdext of Ohio’s now-
repealed evolution standard was “generally thoutlatfid correct®

A more recent example of the passive relabeliratesgyy comes from a
2009 article in Evolution, Education, and Outreacby NCSE staff
members Louise S. Mead & Anton Mates. In theirnipg paragraph,
Mead and Mates charge that “recent amendmentetdaikas Educational
Knowledge and Skills (TEKS) document now require gresentation of

174. Matzke & Grossupranote 164, at 29.

175 SeeEdwards v. Aguillard, 482 U.S. 578 (1987); WebsteNew Lenox Sch. Dist#122,
917 F.2d 1004 (7th Cir. 1990); McLean v. Ark. Bd Eafuc, 529 F. Supp. 1255 (D.C. Ark. 1982).
176. Jodi RudorerQhio Expected to Rein In Class Linked to Intelligpesign NEW Y ORK
TIMES, February 14, 2006, (quoting Patricia Princehqusit://www.nytimes.com/2006/02/14/

education/14evolution.html?_r=1&page wanted=2.

177. Stephanie Simorhio Drops Demand that Evolution Be Challengéds ANGELES
TIMES, February 15, 2006, (quoting Patricia Princehqust)://articles.latimes.com/2006/
feb/15/nation/na-evolution15?pg=2.

178. Matzke & Grossupranote 164, at 31.
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creationist claims about the complexity of the ¢atid] the completeness of
the fossil record®™ Apparently feeling the need to repeatedly usentbe
“creationist,” the article later states “Creatidsisn the Board of Education
attempted unsuccessfully to replace this languagedid add many other
pieces of creationist jargoA®® The actual allegedly “creationist jargon”
from the TEKS that was complained about includesfdfiowing:

* “in all fields of science, analyze, evaluate, andique
scientific explanations by using empirical evidenogical
reasoning, and experimental and observational nggsti
including examining all sides of scientific evidenaf those
scientific explanations, so as to encourage ctitltiaking
by the student?®*

* “analyze and evaluate scientific explanations comog any
data of sudden appearance, stasis, and sequeatiaie nof
groups in the fossil record®

» “analyze and evaluate scientific explanations comiog the
complexity of the cell;*®3

+ ‘“analyze and evaluate the evidence regarding foomaof
simple organic molecules and their organizatiorp itbng
complex molecules having information such as theADN
molecule for self-replicating life!** and

e ‘“analyze and evaluate a variety of fossil types hsuas
transitional fossils, proposed transitional fosdibssil lineages,
and significant fossil deposits with regard to tregppearance,
completeness, and alignment with scientific expiana in
light of this fossil data . . .1%

The implication of statements about “creationistglio “add many . ..
pieces of creationist jargon” is that those stadslardvocate creationism.
Since creationism is unconstitutional, the implimatis that such standards
are unconstitutional.

Yet the language in the new TEKS simply follows pvescription of

179. Louise S. Mead & Anton Mate¥/hy Science Standards are Important to a Strong
Science Curriculum and How States Measure ®JfE/OLUTION, EDUCATION, AND OUTREACH
359, 359 (2009).

180. Id.at 366.

181. Tex. Educ. Agency, Texas Essential Knowledge Skills for Science, Subchapter C.
High School, 112.32(c)(3)(A) (2009).

182 Id.at 112.32(c)(7)(B).

183 Id.at 112.32(c)(7)(G).

184 Id.at 112.32(c)(9)(D).

185 Id.at 112.32(c)(8)(A).
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many science education authorities to employ iygbé&sed instruction
within science educatiofi® Is it truly unreasonable to ask students to
“analyze and evaluate” the evidence for evolutio®e we seriously
expected to believe that it is unconstitutional reguire students to
“analyze, evaluate, and critique scientific exptaoves by using empirical
evidence, logical reasoning, and experimental abseational testing,
including examining all sides of scientific evidenof those scientific
explanations, so as to encourage critical thinkitig[ This language was
adopted by an overwhelming majority of the TexasitestBoard of
Education, supported by multiple board members areopublicly avowed
evolutionists that adamantly opposed teaching icrgiam. To put it
bluntly, critics who equate teaching evolution agigcally with advocating
creationism are not making serious arguments.

Similar arguments have been used to oppose acad&egcom
legislation. When the Louisiana Academic Freedolin(bitimately passed
into law) was making its way through the Louisi®iate Legislature in
2008, Barbara Forrest, professor of philosophy attli&astern Louisiana
State University and NCSE Board member, issued kiigl Points
Opposing HB 1168” and “Backgrounder House Bill 1168for use by
activists opposing the bill. Forrest’s talking pisimepeatedly asserted that
the bill used “creationist code language” and prdo “stealth
creationism.” One of her handouts uses the wordlétmver 20 times%®
Her attacks on the law even went so far as to afsatr “[t]his bill will
permit the teaching of creationisr{”

The operative language of the bill, filed by Denatir State Senator
Ben Nevers, stated that teachers shall be “pemnitte help students
understand, analyze, critique, and review in aneabje manner the
scientific strengths and scientific weaknessesxdtiag scientific theories
pertinent to the course being taught. Further, the bill was filed with
language clearly stating that it “only protects teaching of scientific
information” and “shall not be construed to promateg religious doctrine,
promote discrimination for or against a particidat of religious beliefs, or
promote discrimination for or against religion asnareligion.”®* Similar
language was adopted into the final law that wassg@é by an
overwhelming bipartisan majority in both housestloé Louisiana State

186. See, e.ginfra note 190 and accompanying text.

187. See Barbara Forrest, Talking Points Opposing HB 1168pr. 27, 2008,
http://www.creationismstrojanhorse. com/HB_1168Kkiraj_Points.pdf; Barbara Forrest, HB
1168 Backgrounder, Apr. 27, 2008 (on file with awh

188 SeeBarbara Forrest, HB Backgrounder, Apr. 27, 2008 file with author).

189. Forrestsupranote 187.

190. SB 561(B), 2008 Gen. Assem., Reg. Sess. 2(0G8B).

191. SB 561(E), 2008 Gen. Assem., Reg. Sess.2(1G8).
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Legislaturet®

When the bill passed into law, Barry Lynn of Amaris United for the
Separation of Church and State declared, “It's tfioreLouisiana to step
into the 21st century and stop trying to teachgreti in public schools . . . .
Laws like this are an embarrassméfitls Lynn’s assessment realistic?

Forrest and Lynn must believe that courts wouldrpret these bills as
if they meant the exact opposite of their actusl. ti is the job of courts to
accurately interpret laws, and it is difficult teeshow a court could find
that such language would permit the teaching afiol. It seems logically
impossible for the teaching of religion to be pot¢el by such a bill.

The only way that Forrest's “creationist code laage’ / “stealth
creationism” argument could be valid is if all teacs in the State of
Louisiana were in on some massive—and obviously -exastent—
conspiracy where they all believe that “objectiviecdssion of scientific
theories” (the actual language of SB 733) reallyanse“teach religion.” Are
Dr. Forrest’s arguments a sign of profound weakimessademic freedom
legislation, or a sign of profound desperation loa part of critics to find
counter-arguments against these bills?

Rhetoric from critics of academic freedom legiglatin other states has
predictably followed a similar course. In 2009, kg at the University of
Oklahoma affiliated with the group Oklahomans foic&llence in Science
Education produced and distributed a document tanbees of the
Oklahoma State legislature opposing an acadenmaddm bill. The critical
document tried to link the Oklahoma bill to religiostating: “This is a
‘Trojan horse’ bill intended to open the door fbetteaching of religious
concepts in school science classes.... SB32Resnshe completely
baseless association between academic freedom raedofm to teach
religion in classes that are not about religiét.”

The actual language of the Oklahoma bill was higgilyilar to the
Louisiana Science Education Act and offered a gfferent picture of the
legislation. In fact, it included a statement oxtricably clear legislative
intent tonot protect the teaching of religion:

This act only protects the teaching of scientifiormation, and
this act shall not be construed to promote anyimlis or non-
religious doctrine, promote discrimination for @aanst a particular

192 Seelousiana Science Education Act, La. Rev. Stat..Ah17:285.1 (2008). The final
vote in the Louisiana State House of Representatias 93—4, and in the Louisiana State Senate,
36-0.

193. Vincent Rossemeier, Louisiana Schools Ope@reationism?, WR Room (June 12,
2008), http://www. salon.com/politics/war_room/2008/06/bRisiana_creationism/index.html
(quoting Barry Lynn).

194. Oklahomans for Excellence in Science EdupatiOppose SB 320, the “Science
Education and Academic Freedom Act” 1(on file vatithor).
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set of religious beliefs or non-beliefs, or promdiscrimination for
or against religion or non-religion. On the conyrahe intent is to
create an environment in which both the teacherstundents can
openly and objectively discuss the facts and olasemns of
science, and the assumptions that underlie thiirpretation'>

The critical document also adopted the “lawsuie#tt scare-tactic in full
measure stating: “In Louisiana school districtsehfaced serious problems
implementing the law and costly lawsuits filed oiterconstitutionality.**®
But that assertion, distributed among legislaton® woted on this bill, is a
plain falsehood; there have been no lawsuits wikatsdfiled in Louisiana
over the Science Education Act. It is most disires that legislators
concerned about the problems in science educat®meing fed outright
false information by opponents of TES policies.

The reality is that these bills only protect thadging of scientific
information, expressly do not cover the teachingeafgion, and protect
teaching of the scientific evidence for evolutianmauch as they protect the
scientific evidence against. Academic freedom lagen simply asks for
freedom for teachers to teach both the evidencerfior against evolution
and other controversial scientific theories. Csitiwho want the evidence
for evolution taught but not the evidence agaihfind that their only way
to respond to the legislation is by misrepresenitiag somehow permitting
the teaching of religion.

These tactics to relabel scientific critique of leton as creationism or
religion are nothing new. A 1999 article froReports of the National
Center for Science Educatiptitted A New Tactic for Getting ‘Creation
Science’ Into Classrooms@oncludes, “Don’t be surprised if some day one
of these friends calls and asks, ‘My child’'s teacle talking about
‘evidence against evolution’. What can | do?®" With references
throughout alluding to the unconstitutionality afvacating creationism in
public schools, it seems clear that the NCSE opptsaching scientific
critiqgue of evolution by falsely equating it withé advocacy of creation
science?’®

Ironically, while opponents of TES policies constancharge that
“creationism” has been relabeled as “scientifidiquie of evolution,” it
seems that the only party who is doing any relalgetire TES opponents
themselves who constantly claim that “scientifitigue of evolution” is

195. SB 320, 5Y Leg., Sess. (Okla. 2009).

196. Oklahomans for Excellence in Science Edunasigpranote 194, at 2.

197. Molleen Matsumura New Tactic for Getting "Creation Science" Inta§€droom8 19
REPORTS OF THENATIONAL CENTER FORSCIENCE EDUCATION, May-June 1999 at 24, 26.

198 Id. at 24-26. (“When they hear that their teachersteaehing ‘creation science’ in the
science classroom, school district administratoreaard members who understand the scientific
issues - or at least the legal repercussions -oftiin tell them to stop, and sometimes that's the
end of the story”) (internal citations omitted).
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the equivalent of advocating “creationism.”

4. Asserting that There Is No Scientific Controyedser Evolution

Another common objection to teaching evolution icaily is the
assertion that there is simply no scientific condrgy to teach. This
argument is captured by criticisms leveled agathst 2009 Oklahoma
Academic Freedom bill:

Promoting the notion that there is some scientifintroversy is
just plain dishonest. ... The fact that evolutioas occurred is
accepted by virtually all scientists around the ldb@nd is as well
established as the fact that the Earth is rounérdheally are no
scientific ‘weaknesses.’ If one looks at the searof these alleged
weaknesses, we find they are phony fabricationgenited and
promoted by people who don't like evoluti&fi.

The effect of such assertions is to chill acadefmréedom through
scare-tactics where teachers fear they will be emtbjto ridicule,
intimidation, or worse if they raise these scieati€ontroversies with
students. Ironically, such attacks provide stromgfification for the need
for academic freedom legislation. Critics create ieed for the very policy
they oppose.

Eugenie Scott and Glenn Branch of the NCSE alsoresgpthe
sentiment that there is no controversy using somaéwhore subdued
language stating: “[A]lthough ‘teaching the conteosy’ sounds fair, it is
unfair to pretend to students that a controversstein science where none
does.?® Stephen Meyer responds to these arguments by vitgehat
there are core scientific questions about evolutaravided “evolution” is
understood as the modern neo-Darwinian paradigm:

Scott and Branch deny the existence of any sagmif scientific
controversies about the ‘validity of evolution’. Bihe credibility of
their position depends on definitional equivocatiédl reputable
scientists agree that ‘evolution happened’, theysisin
Overwhelming evidence reinforces this opinion. Aid,course,
they are right if they equate ‘evolution’ with ‘afige over time’ or
‘descent with maodification’ (as they do when prese

Yes, life has changed over time. But, of courseo[-
J[D]arwinism affirms a good deal more than that.pgarticular, it
affirms that: (i) that an undirected processes],[sprincipally
natural selection acting on random mutations, ifficsent to

199. Oklahomans for Excellence in Science Edupatsmpra note 195, at 1 (emphasis
omitted).

200. Eugenie C. Scott and Glenn Brané&volution: What's Wrong With 'Teaching the
Controversy'?18 TRENDS INECOLOGY AND EVOLUTION 499, 501 (2003).
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generate biological complexity; and (i) all orgsms have
descended from a common ancestor.

Scott herself acknowledges significant scientdigbate about
the sufficiency of the neo-[D]arwinian mechanisnecBntly, in a
public forum at the University of San Francisco,e shlso
acknowledged that many evolutionary biologists ndisagree
about the truth of universal common descent. Ouaition, radical
though it might seem, is that students should berrimed about
such dissenting opinion and, furthermore, that thleguld be told
why some scientists doubt aspects of neo-[D]armwirit$
If anything, doubts about some of the core claifhaem-Darwinism have
increased since Meyer wrote those words. More 8@h Ph.D. scientists
have now signed a statement expressing their sksptiof modern
evolutionary theory’s “claims for the ability ofmdom mutation and natural
selection to account for the complexity of life,idaurge that “[c]areful
examination of the evidence for Darwinian theorgiudd be encouraged®
Numerous articles in mainstream scientific literatdiscuss scientific
problems with core aspects of modern neo-Darwingrolutionary
theory?®® An article in Trends in Ecology and Evolutiofrom 2008
acknowledge that there exists a “healthy debatearaimg the sufficiency
of neo-Darwinian theory to explain macroevolutidt.In 2009, Giinter
TheiRen of the Department of Genetics at Fried8chiller University in
Jena, Germany wrote in the journBheory in Biosciencethat modern
Darwinian theory has not fully explained biologicamplexity:

[W]hile we already have a quite good understandaighow
organisms adapt to the environment, much lessasvkrabout the
mechanisms behind the origin of evolutionary nagsjta process
that is arguably different from adaptation. DesplRarwin’'s
undeniable merits, explaining how the enormous dexrily and
diversity of living beings on our planet originategimnains one of
the greatest challenges of bioldgy.

An even more striking criticism of what he calléa t'dogmatic science” of

201. Stephen C. Meyefeaching About Scientific Dissent From Neo-Darwmid9 TRENDS
IN ECOLOGY AND EVOLUTION 115 (Mar. 2004).

202 See A Scientific Dissent from Darwinism, Home Page tpHfwww.Dissentfrom
Darwin.org (last visited Dec. 19, 2009).

203. For a sample listingeeDiscovery Institute, BIBLIOGRAPHY OF SUPPLEMENTARY
RESOURCES FOR SCIENCE INSTRUCTION (JAN. 1, 200Mitp://www.discovery.
org/a/1127.

204. Michael A. Bell,Gould’'s Most Cherished Concef3 TRENDS IN ECOLOGY AND
EvoLuTION 121, 121-22 (2008) (reviewin§TEPHEN JAY GOULD, PUNCTUATED EQUILIBRIUM
(2007)).

205. Gunter TheilReigaltational Evolution: Hopeful Monsters are HereStay 128 THEORY
IN BIOSCIENCES 43, 44 (2009) (internal citations omitted).
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neo-Darwinian thinking can be found in a 2006 pdpef heil3en:

Explaining exactly how the great complexity andedsity of life
on earth originated is still an enormous scientdiwallenge . . . .
There is the widespread attitude in the scientbonmunity that,
despite some problems in detail, textbook accoontsvolution
have essentially solved the problem already. Inviaw, this is not
quite correct®

TheilRen is by no means the only mainstream evalatiobiologist who has
leveled core criticisms against the prevailing Beowinian paradigm. U.S.
National Academy of Sciences member biologist Lyvargulis is a

notorious critic of neo-Darwinism:

We agree that very few potential offspring evervie to
reproduce and that populations do change through, tand that
therefore natural selection is of critical impoxanto the
evolutionary process. But this Darwinian claim tplain all of
evolution is a popular half-truth whose lack of kocattive power is
compensated for only by the religious ferocity ¢ rhetoric.
Although random mutations influenced the courseewblution,
their influence was mainly by loss, alteration, aafinement. One
mutation confers resistance to malaria but alsoesdappy blood
cells into the deficient oxygen carriers of sicldell anemics.
Another converts a gorgeous newborn into a cystiogis patient
or a victim of early onset diabetes. One mutatianses a flighty
red-eyed fruit fly to fail to take wing. Never, hewer, did that one
mutation make a wing, a fruit, a woody stem, orlawcappear.
Mutations, in summary, tend to induce sickness,thjear
deficiencies. No evidence in the vast literaturdnefedity changes
shows unambigious evidence that random mutatieif,iesven with
geographical isolation of populations, leads tacigim®mn?°’

Evolutionary biologist Stanley Salthe likewise déses himself as “a critic
of Darwinian evolutionary theory® which he insists “cannot explain
origins, or the actual presence of forms and bems%° in organisms.

Journalist Susan Mazur elaborates on Salthe’sisntis of Darwinism:

Stanley Salthe, a natural philosopher at Binghamitmiversity
with a PhD in zoology—who says he can't get puldihn the

206. TheilRersupranote 62.

207. LYNN MARGULIS & DORION SAGAN, ACQUIRING GENOMES A THEORY OF THE
ORIGINS OF THESPECIES29 (2002).

208. Stanley N. Salthe, Home Page, http://wwwdhth-natphil/salthe/ (last visited Dec. 18,
2009).

209. Stanley N. Salthe, Analysis and Critiquehaf €oncept of Natural Selection (and of the
NeoDarwinian Theory of Evolution) in Respect (PBrto its Suitability as Part of Modernism'’s
Origination Myth, as Well as (Part 2) of its Abilitio Explain Organic Evolution (2006),
http://www.nbi.dk/~natphil/salthe/Critique_of Na#lir Select _.pdf.
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mainstream media with his views . .. told me tbiofving: “Oh

sure natural selection’s been demonstrated e intleresting point,

however, is that it has rarely if ever been demaest to have

anything to do with evolution in the sense of Idagn changes in
populations . . . Summing up we can see that thgoitmof the

Darwinian theory of evolution is just unexplainaldaprice from

top to bottom. What evolves is just what happeoedtappert°
Mazur gained notoriety for reporting on the 2008cAberg 16 conference
where critics of neo-Darwinism gathered in Alterthefustria to discuss
insufficiencies of the modern synthesis of evolutidccording to Mazur,
there are “hundreds of other evolutionary sciemt{gbn-creationists) who
contend that natural selection is politics, noesce, and that we are in a
guagmire because of staggering commercial invegtnmera Darwinian
industry built on an inadequate theof{:”

Nature also published an article covering the AltenbeBgcanference,
qguoting biologist Scott Gilbert stating that “[tlh@odern synthesis is
remarkably good at modeling the survival of thée§t, but not good at
modeling the arrival of the fittest?” Stuart Newman stated in the same
article, “You can'’t deny the force of selectiongenetic evolution . . . butin
my view this is stabilizing and fine-tuning forntsat originate due to other
processes?* Evolutionary paleobiologist Graham Budd was sirhjlapen
in the article about deficiencies in explanationfs key evolutionary
transitions: “When the public thinks about evolatighey think about the
origin of wings and the invasion of the land, [bJut these are things that
evolutionary theory has told us little abogit!”

Also in 2008, William Provine, a Cornell Universitifistorian of
science and evolutionary biologist, gave a tallobethe History of Science
Society titled “Random Drift and the Evolutionaryrthesis.” An abstract
of his talk argues “[e]very assertion of the evianary synthesis below is
false:”

1. Natural selection was the primary mechanismvatyelevel of
the evolutionary process. Natural selection cauggzhetic
adaptation . . . . 4. Evolution of phenotypic cletees such as eyes
and ears, etc, was a good guide to protein evaolutio, protein
evolution was expected to mimic phenotypic evolutib. Protein
evolution was a good guide to DNA sequence evaiutigven

210. $SAN MAZUR, THE ALTENBERG 16: AN EXPOSE OF THE EVOLUTION INDUSTRY 21
(North Atlantic Books 2010).

211 Id.at55.

212. John Whitfield,Biological Theory: Postmodern Evolution255 MTURE 281, 282
(2008) (quoting Scott Gilbert).

213 Id. at 283 (quoting Stewart Newman).

214. 1d. at 282 (quoting Graham Budd).
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Lewontin and Hubby thought, at first, that undendiag protein

evolution was the key to understanding DNA evolutico.

Recombination was far more important than mutaimoavolution.

7. Macroevolution was a simple extension of micodetion. 8.

Definition of “species” was clear[—]the biologicgpecies concept

of Dobzhansky and Mayr. 9. Speciation was undedst@o

principle. 10. Evolution is a process of sharingnaton ancestors

back to the origin of life, or in other words, ewtobn produces a

tree of life. 11. Inheritance of acquired charaxigas impossible in

biological organisms. 12. Random genetic drift \wadear concept
and invoked constantly whenever population sizesewamall,
including fossil organisms. 13. The evolutionaryntsesis was
actually a synthesfs®
Not long before this article went to publicatiorygene V. Koonin of the
National Center for Biotechnology Information sthie Trends in Genetics
that due to breakdowns in core neo-Darwinian tesath the “traditional
concept of the tree of life” or the view that “netliselection is the main
driving force of evolution” indicate that “the mathe synthesis has
crumbled, apparently, beyond repair” and “all magmets of the modern
synthesis have been, if not outright overturnegjaeed by a new and
incomparably more complex vision of the key aspexftevolution.™®
Koonin concludes, “not to mince words, the modegmtisesis is gone?*’

Most biology textbooks today present the standaed-Darwinian
paradigm as if it is unadulterated fact. But tleeecclaims of the modern
synthesis are being called into question. If stiglecan learn about the
scientific evidence for neo-Darwinian evolutiongiththere is no reason
why they could not learn about the scientific ewicl® countering core
aspects of modern evolutionary theory. Such sdientiebates over key
aspects of Darwin’s theory are not inappropriatattude in public school
biology curricula.

At the very least, such noteworthy acknowledgmeoinf mainstream
scientific sources about core weaknesses in theaitireg neo-Darwinian
paradigm make it difficult to take seriously Nichs|Matzke’s contention
that criticisms of neo-Darwinism are merely “tragkeato primary texts of
the intelligent design (ID) and creation scienc&)@ovements” and “are,
without exception, aimed at promoting the sectadactrine of special
creation.”® Matzke’s argument appears designed to shut damemtsfic

215. William Provine, Random Drift and the Evabmary Synthesis, History of Science Society
HSS Abstracts, http://www.hssonline.org/meetingtudetings/archiveprogs/2008archiveMeeting/
2008HSSADbstracts.html (last visited Dec. 18, 2009).

216. Eugene V. KoonirThe Origin at 150: Is a New Evolutionary SynthedsisSight? 25
TRENDS INGENETICS473, 473-74 (2009) (internal citations omitted).

217. Id.at474.

218. Matzke & Grossupranote 164, at 29.



UST Atrticle-Luskin.docx 4/8/201012:31PM

No. 1] The Constitutionality and Benefits of Teaching Etioh Scientifically 253

debate over neo-Darwinism and to prevent studentsn fcritically
investigating the modern theory of evolution.

This article is not by any means intended to bexraustive review of
scientific controversies over neo-Darwinism. Howevke next section will
cover a few examples of scientific debates abootD&winian evolution
to demonstrate that there is legitimate sciencedhallenges the dumbed-
down version of evolution-education recommendeé\mjution lobbyists.

V. THERE IS LEGITIMATE SCIENCE THAT CHALLENGES
DuMBED-DOWN EVOLUTION EDUCATION

In 2005, the NSTA issued itScience Curriculum Topic Studys a
“comprehensive and detailed guide for using [thetidwal Science
Education Standards] as the starting point to iwgithe quality of a wide
range of science education activities for multigleliences?® The intent
of the Curriculum Topic Study (CTS) was to provitEachers with an
understanding of the “supporting documents” for ISSgublished in 1996
by the National Research Council, upon which mdatesscience standards
are based?® The book provided the following guidance:

CTS is designed to help teachers identify the curteey need to
understand in order to teach ideas at a level g@pigte for their
students. Two resources used in CTS for the purpbseproving
teachers’ content knowledge &eience for all American@AAS,
1990) andScience Matter§Hazen & Trefil, 1991). The former
describes the specific ideas and skills that anstizally literate
adult should havé&!

One of the NSTA'’s primary recommended sources, rl&@refil's book,
Science Matters: Achieving Scientific Literadpdeed discusses many
scientific ideas apparently necessary for scienlieracy. As one example,
they promote the long-discarded notion that théh&aearly atmosphere
was rich in methane and ammonia and thus was aebusamulated in the
Miller-Urey experiments of the 1950s that produeedno acids:

The gases that came from volcanoes to form the dirsosphere
were primary ammonia (Nd methane (Clkj, carbon dioxide
(COy), hydrogen (H), and water (bD). . . . In 1953 Stanley Miller
and Harold Urey at the University of Chicago desifjnan

experiment to find out what natural process mightenformed the

219. Harold Pratt,Foreward to PAGE KEELEY, SCIENCE CURRICULUM TOPIC STUDY:
BRIDGING THE GAP BETWEEN STANDARDS AND PRACTICE, xi (2005).

220 Id.

221. RGE KEELEY, SCIENCE CURRICULUM TOPIC STUDY: BRIDGING THE GAP BETWEEN
STANDARDS AND PRACTICE 15 (2005).
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complex molecules necessary for life.

Miller and Urey tried to reproduce the early Barenvironment
in a jar. Into the glassware they poured water arehted an
atmosphere of ammonia, methane, water, and hydmagses. They
continually heated and mixed the gases and watde vefectric
sparks, simulating lightning, added energy. Theulteswere
amazing. . . . chemical analysis revealed amindsaethe building
blocks of proteins.

. . . This research demonstrates that there israblgm making
extremely complex molecules in conditions like #om the
atmosphere or oceans of the primitive e4fth.

Of course it is now known—and it was known at timet Hazen and
Trefil published their book in 1990—that the Eastlearly atmosphere was
not composed of methane or ammonia and would nat haen conducive
to Miller-Urey type chemistry® As origin of life theorist David Deamer
explains, “This optimistic picture began to changéhe late 1970s, when it
became increasingly clear that the early atmosplvaseprobably volcanic
in origin and composition, composed largely of carlklioxide and nitrogen
rather than the mixture of reducing gases assunyethé Miller-Urey
model. Carbon dioxide does not support the richayarof synthetic
pathways leading to possible monomers .2 "

The NSTA’s recommendation and citation of Hazen andfil's
inaccurate book as a source document for improstigntific literacy is
part of a much larger trend which, when implemenfg@motes overly
simplistic accounts of chemical and biological emimn to students,
glossing over inaccuracies or contrary data in rotdepresent a neat and
tidy but false picture of evolution. It embodies avhone Biology 101
lecturer at Wesleyan College had in mind when i98®e endorsed
teaching students “inaccuracies” that are “wrorighat enables educators
to “gain their trust” and “help them accept evabuti?*

Unfortunately such an attitude seems prevalent gneertain evolution
lobbyists, underscoring the need for scientific usacy when teaching
evolution, which only a true implementation of thuiry method can

222. ROBERT M. HAZEN & JAMES TREFIL, SCIENCE MATTERS ACHIEVING SCIENTIFIC
LITERACY 245-46 (Doubleday 1991).

223 SeeAdam P. Johnson, et alThe Miller Volcanic Spark Discharge ExperimeB22
SCIENCE 404 (2008); D.W. DeameiThe First Living Systems: a Bioenergetic Perspectii
MICROBIOLOGY & MOLECULAR BIOLOGY REVIEWS 239 (1997).

224. Deamersupranote 223, at 244. (internal citations omitted).

225. For details, see Discovery Institute, Lying in the Name of Indoagtion,
http://www.evolutionnews.org/ 2008/08/lying_in_tmame_of_indoctrin.html (last visited Dec.
18, 2009).
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provide. Yet even when state boards of educati@uire true critical
analysis when teaching evolution, textbook publisiiebel.

Soon after the Texas State Board of Education (TEB@®ted to adopt
TEKS, which requires students to “analyze and etalucore aspects of
neo-Darwinism, Josh Rosenau of the NCSE approvirgggrted that some
textbook publishers pledged to “abide by the letbeit not the spirit” of the
new Texas law?® One of those textbook publishers was Rene LeB&INf
Lebel publishers, which had submitted a biologythiesk for consideration
by the TSBOE in 2003’ The Lebel textbook's approach to teaching
evolution was illustrative of the dumbed-down vemsiof evolution
education commonly promoted by the evolution lobbye review found
that Lebel's textbook committed some of the samstakes as Hazen &
Trefil regarding the Miller-Urey experiment, notiribat the “text falsely
implies that when ‘common volcanic gases like carlgioxide (CO2),
carbon monoxide (CO), [and] molecular nitrogen (N&je used, the
experiment still works?*® The textbook contained additional problems,
indicative of the type of error-tolerant and ovegilified evolution
instruction likely to be seen when Lebel submitdlieoks for adoption in
Texas in 201%°

Four additional case studies will be offered belaivere evolution
lobbyists have sought to dumb-down evolution edanaty advocating the
teaching of simplistic, disputed, or downright ioaate versions of
evolutionary biology to students. If their recommations for evolution
education were adopted, this would work directlpingt the benefits that
educators seek to gain from employing the inquirgthnd of teaching
science during evolution instruction.

A. THE 2009TEXAS EVOLUTION HEARINGS?®C

In January 2009, the TSBOE held hearings on whéthierach both the
scientific “strengths and weaknesses” of modernlutiamary biology.
During those hearings, the TSBOE invited six expead offer advisory

226. Josh RosenauDon’t Mess with TextbooksSEED MAGAZINE, May 20, 2009,
http://seedmagazine.com/ content/print/dont_med$ waxtbooks/.

227. That textbook wasO3EPH RAVER, BIOLOGY: PATTERNS AND PROCESSES OFLIFE
(2004).

228. DSCOVERY INST., A PRELIMINARY ANALYSIS OF THE TREATMENT OF EVOLUTION IN
BIOLOGY TEXTBOOKS CURRENTLY BEING CONSIDERED FOR ADOPTION BYHE TEXAS STATE
BOARD OF EDUCATION 23 (2003), available at http://www.discovery.org/articleFiles
/PDFs/TexasPrelim.pdf.

229 Sedd. at 23-24.

230. Portions of this section are adapted front®isry Institute, An Analysis of the Expert
Testimony of Prof. Ronald Wetherington before ttexds State Board of Education on January
21, 2009Mar. 27, 2009), http://www. discovery.org/a/996dddiscovery Institute, An Analysis
of the Expert Testimony of Prof. David Hillis beéothe Texas State Board of Education on
January 21, 2009 (Mar. 27, 2009), http://www.discpvag/a/9941.
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testimony on proper evolution education policy. dhrof the experts,
including University of Wisconsin-Superior biologyofessor Ralph Seelke
and Baylor University biochemist Charles Garnestified that scientific

weaknesses in evolution should be taught. The m@ngpithree experts,
including University of Texas at Austin biologistaiad Hillis and Southern

Methodist University (SMU) anthropologist Ronald iverington, testified

that there are no legitimate “weaknesses” in nemwidaan evolution that

should be presented to studefits.

During his testimony to the board, Professor Hillescribed himself as
one of the “world’s leading” experts on the “treklite”. 22 He stated that
when constructing evolutionary trees using biomdles, there is an
“overwhelming agreement [and] correspondence asggofrom protein to
protein, DNA sequence to DNA sequené®.His conclusion was that there
are no scientific weaknesses in evolution that khdoe taught to
student$ Yet the very day Hillis testified, the journdew Scientist
published a cover story titletfyhy Darwin Was Wrong About the Tree of
Life, reporting about frequent conflicts and incondesit between
evolutionary trees. The article’s candidness vialssg:

“For a long time the holy grail was to build a trefdife,” says Eric
Bapteste, an evolutionary biologist at the Piemd Marie Curie
University in Paris, France. A few years ago itded as though the
grail was within reach. But today the project liedatters, torn to
pieces by an onslaught of negative evidence. Maolpdists now
argue that the tree concept is obsolete and neelle tiscarded.
“We have no evidence at all that the tree of Ifaireality,” says
Bapteste. That bombshell has even persuaded soaie otir
fundamental view of biology needs to chafAije.

According to the article, the basic problem is thia¢ DNA sequence would
yield one tree, while another sequence would aetiifferent tree:

The problems began in the early 1990s when iailmecpossible
to sequence actual bacterial and archaeal genlesr rdtan just
RNA. Everybody expected these DNA sequences toircorthe
RNA tree, and sometimes they did but, cruciallynetmes they
did not. RNA, for example, might suggest that spe@ was more
closely related to species B than species C, duteamade from

231. Discovery Institute, An Analysis of the Expp€estimony of Prof. David Hillis before the
Texas State Board of Education on January 21, 2@0ar. 27, 2009), http://
www.discovery.org/a/9941.

232 Id.

233 Id.

234 Id.

235. Graham LawtonNhy Darwin Was Wrong About the Tree of LNiew SCIENTIST, Jan.
21, 2009, http: //lwww.newscientist.com/article/m#$j26921.600-why-darwin-was-wrong-about-
the-tree-of-life.html?full=true.
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DNA would suggest the revers&®

The article discusses various proposals among gepéury scientists to
resolve these incongruities, largely entailigy hocappeals to a process
called lateral gene transfer (LGT), where bactenigap genes, thereby
muddying any phylogenetic sigrfdl Hillis had claimed that biologists find
“overwhelming agreement [and] correspondence asggofrom protein to
protein, DNA sequence to DNA sequené&."Contrary to Hillis, this
review article stated precisely the opposite, obsgrthat “the evolution of
animals and plants isn’t exactly tree-like eithend that even among higher
branches of the tree of life (where LGT is not thlauto be prevalent),
“[tihe problem was that different genes told codictory evolutionary
stories.” This led one scientist to admit that even amongseh
relationships of higher organisms “[w]e’ve just dmiated the tree of
life.”240

In 2005, Kansas adopted a standard suggestingttigents learn about
“[d]iscrepancies in the molecular evidence (e.ifferences in relatedness
inferred from sequence studies of different prateioreviously thought to
support” common ancestf{:. Opposing such a standard, former NCSE staff
member Nicholas Matzke wrote:

The claim is that phylogenetic trees based oferiht data sets
conflict so badly as to call common ancestry integtion. The
usual creationist procedure is to dig through ttierdific literature
to find cases where studies disagree on the exagbgenetic
relationships of organisms and then to trumpetelassinexplicable
discrepancies that refute common ancestry.

Of course, statements that “[w]e’ve just annihithtke tree of life” seem a
little more injurious to the tree of life hypothgsihan mining for the
occasional studies that “disagree on the exactogleyletic relationships of
organisms.” Matzke’s view promotes a form of evimnteducation that
papers over severe deficiencies in neo-Darwiniamluéon. Moreover, it

236 Id.

237 Id. Lateral gene transfer (LGT) is an after-the-fagplanation commonly invoked to
explain away incongruent phylogenetic dédaeMark A. Ragan and Robert G. Beikoateral
Genetic Transfer: Open Issyed64 MHIL.TRANS.R.SOC. B 2241-51 (2009) (“In the phylogenetic
approach, each instance of topological discordémteeen a gene tree and a trusted reference
tree is taken as a prima facie instance of LGTc@idance can be found throughout the entire
range of nodal depths within these trees, from ne¢genera, species) to older, presumably
reflecting a commerce in genetic material thatlheen ongoing since pre-genomic times (Woese
2000). Viewed in this way, every genome has LGEsrancestry”).

238. Discovery Institutesupranote 231.

239. Lawtonsupranote 235.

240. 1d. (quoting Michael Syvanen).

241. KaN. DEPT. oF EDuC., 2005KANSAS SCIENCE STANDARDS, Standard 3: Life Science
Grades 8-12, (1)(f)(i) (2005).

242. Matzke & Grossupranote 164, at 36.
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seems evident that fundamental criticisms to tee of life hypothesis are
coming from non-creationist sources that do notmmte “the sectarian
doctrine of special creatiord?®

Later in his testimony, Hillis further argued ttititere’s overwhelming
correspondence between the basic structures wedisne the tree of life
from anatomical data, from biochemical data, mdecsequence data*
Likewise, Matzke asserts that “phylogenies deriwedependently from
morphological (anatomical) and molecular (chemiadla sets typically
show a high degree of correlatio®” The views of Hillis and Matzke,
however, are countered by a number of crediblensiauthorities.

The prevalence of disagreement and non-correspoad&etween
molecule-based evolutionary trees and anatomy-basetltionary trees
led to a major article irNature that reported that “disparities between
molecular and morphological trees” lead to “evalntiwars” because
“[e]volutionary trees constructed by studying bgittal molecules often
don't resemble those drawn up from morphologfy."The article’s
revelation of the disparities between molecular amwrphological
phylogenies was striking:

When biologists talk of the ‘evolution wars,’ thagually mean the
ongoing battle for supremacy in American schoolredometween
Darwinists and their creationist opponents. But finease could
also be applied to a debate that is raging withigtesnatics. On one
side stand traditionalists who have built evolutigntrees from
decades of work on species’ morphological chareties. On the
other lie molecular systematists, who are convinctuht
comparisons of DNA and other biological molecules the best
way to unravel the secrets of evolutionary history.

So can the disparities between molecular and méwghual
trees ever be resolved? Some proponents of thecodateapproach
claim there is no need. The solution, they saytoighrow out
morphology, and accept their version of the trdtbur method
provides the final conclusion about phylogeny,”iml& Okada.
Shared ancestry means a genetic relationship, thecomar camp
argues, so it must be better to analyse DNA andptio¢eins it
encodes, rather than morphological characters ¢hat end up

243 Id.at 29.

244. Discovery Institute, Texas Hold 'Em PartQlalling David Hillis’ Bluffs about the Tree
of Life in His January Texas State Board of Edwrati Testimony,
http://www.evolutionnews.org/2009/04/texas_hold_part _ii_calling.html (last visited Jan. 24,
2010) (quoting David Hillis).

245. Matzke & Grossupranote 164, at 36.

246. Trisha GuraBones, Molecules or Both206 NATURE 230, 230 (2000).
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looking similar as a result of convergent evolutionunrelated
groups, rather than through common descent. Buphubogists
respond that convergence can also happen at thecutat level,
and note there is a long history of systematistkimgalarge claims
based on one new form of evidence, only to be gravong at a
later date?’

Likewise, a review article in the journBlioessaygeported that despite a
vast increase in the amount of data since Darwime, “our ability to
reconstruct accurately the tree of life may notehamproved significantly
over the last 100 years?” and that, “[d]espite increasing methodological
sophistication, phylogenies derived from morphologgd those inferred
from molecules, are not always converging on a eosigs.?° Strikingly,
an article inTrends in Ecology and Evolutiaroncluded that “the wealth of
competing morphological, as well as molecular pea® . . . . of [the]
prevailing phylogenies of the mammalian orders wouwéeduce [the
mammalian tree] to an unresolved bush, the onlgistent clade probably
being the grouping of elephants and sea caWs.”

Unfortunately, the views of Matzke and Hillis makeeir way into
textbooks, blurring out deficiencies in modern iEwinian evolution and
preventing students from investigating cutting eddebates among
evolutionary biologists. For example, textbookenftout the cytochrome
C phylogenetic tree as allegedly corroborating awhfirming the
traditional phylogeny of many animal grous.But such textbooks ignore
the cytochrome B tree, which hatriking differencedrom the classical
animal phylogeny. As one article ifirends in Ecology and Evolution
stated: “[T]he mitochondrial cytochrome b gene imgl. .. an absurd
phylogeny of mammals, regardless of the methodeaf tonstruction. Cats
and whales fell within primates, grouping with simé (monkeys and apes)
and strepsirhines (lemurs, bush-babies and loriseghe exclusion of
tarsiers. Cytochrome b is probably the most comgnseljuenced gene in
vertebrates, making this surprising result even emdisconcerting?*?
While Matzke and Hillis are certainly entitled theipinions, promoting

247 Id. at 230-32.

248. Matthew A. Wills,The Tree of Life and the Rock of Ages: Are We aetietter at
Estimating Phylogeny24 BOESSAYS 203, 203(2002) (emphasis omitted) (reporting oe th
findings of Michael J. Bentoikinding the Tree of Life: Matching Phylogenetic @sdo the Fossil
Record Through the 20th Centyur®68 FROCEEDINGS OF THEROYAL SOCIETY OF LONDON B
2123-30 (2001)).

249 Id. at 206.

250. Wilfried. W. De JongMolecules Remodel the Mammalian Trek8 TRENDS IN
ECOLOGY AND EVOLUTION 270, 271 (1998).

251 SeeCOLLEEN BELK & VIRGINIA MAIER, BIOLOGY SCIENCE FORLIFE WITH PHYSIOLOGY
(3d ed.2010).

252. Michael S. Y. Leaylolecular Phylogenies Become Functionbd TRENDS INECOLOGY
AND EVOLUTION 177, 177 (1999).
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them to students without mention of dissenting wevould obscure actual
debates among evolutionary scientists about orgeatiselationships and
the best methods for constructing phylogeneticstree

After Hillis, SMU anthropologist Ronald Wetheringttold the TSBOE
that there were no “weaknesses” in neo-Darwinisa should be taught to
students. Moreover, Wetherington testified that ftresil record of human
evolution has “[n]o gaps. No lack of transitionas$ils. . . . So when people
talk about the lack of transitional fossils or gdpsthe fossil record, it
absolutely is not true?®

Again, leading authorities would disagree. In h302 book What
Makes Biology Uniquehe late evolutionary biology authority Ernst May
acknowledged that “[tlhe earliest fossils ldbmq Homo rudolfensisand
Homo erectusare separated froustralopithecushy a large, unbridged
gap” where the field is in a position of “[n]ot Hag any fossils that can
serve as missing links” between our genus Homoocamalleged ancestors,
the australopithecine ap&4.The following year, two paleoanthropologists
noted in Nature that the earliest fossil members Biomo have been
described as “without an ancestor, without a cfzst.”® Likewise, an
article in theJournal of Human Evolutiortoncluded that the origin of
Homorequired “a genetic revolution” since “no austmibecine species is
obviously transitional?®®* One commentator said this shows a “big bang
theory” of human origins, because “the first memsbef early Homo
sapiensare really quite distinct from their australopithree predecessors
and contemporaries®

Wetherington attempted to further impress the TSB®@ih the
soundness of prevailing theories of human evolutognclaiming that
“[e]very fossil we find reinforces the sequencettiae had previously
supposed to exist rather than suggesting somedtififegent.”?*® Yet, one of
the very first fossils that Wetherington toutedtaansitional’—the Toumai
skull—refutes his claim. When Toumai was first ogpd in 2002,
paleoanthropologists were presented with a dilenha: skull was far too

253 Discovery Institute, Texas Hold 'Em Part Ill: Gag Ronald Wetherington’s Bluffs
about Human Evolution in His January Texas StatearBoof Education Testimony,
http://www.evolutionnews.org/2009/04/texas_hold_epart_ii_calling_1.html (last visited Jan.
24, 2010).

254. ERNSTMAYR, WHAT MAKES BIOLOGY UNIQUE?: CONSIDERATIONS ON THEAUTONOMY
OF ASCIENTIFIC DISCIPLINE 198 (2004).

255. Robin Dennell & Wil Roebroek&n Asian Perspective on Early Human Dispersal From
Africa, 438 NATURE 1099, 1099 (2005) (internal citations omitted).

256. John Hawks et alPopulation Bottlenecks and Pleistocene Evolytid¥ J. oF
MOLECULAR BIOLOGY AND EVOLUTION 2, 4 (2000).

257. University of Michigan News Service, New Stulyggests Big Bang Theory of Human
Evolution (January 10, 2000), http://www.umich.e¢chgwsinfo/Releases/2000/Jan00/ r011000b.
html.

258 Discovery Institutesupranote 253.
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old for its modern appearance. But if evolution@gleoanthropologists
accepted it as a direct ancestor of humans, matgeguent human
ancestors would have to be thrown out of our dirfeehily lineage.
Authority Bernard Wood lamented Mature that if we place Toumai “at
the base, or stem, of the modern human clade,”ttheifossil “plays havoc
with the tidy model of human origing® Wood even observed that Toumai
shows how “a single fossil can fundamentally charipe way we
reconstruct the tree of lifeé® Contrary to Wetherington’s testimony, this
was most definitely not a fossil that “reinforcé® tsequence that we had
previously supposed to exist.”

Hillis, Wetherington, and Matzke are certainly #datl to their
opinions, which in many respects reflect the oveptified presentations of
evolutionary thinking in biology textbooks. But ethexperts are entitled to
disagree. The question now becoms&bat should be taught to students?
Should they only learn overly simplified versiorfsneo-Darwinian theory,
along with the claim that there are no “weaknessgesiodern evolutionary
biology? Or should students be taught that scisntfien disagree about
core evolutionary claims, and then consider credgdientific viewpoints
that dissent from the neat, tidy, and often disphyesentation of evolution
taught in most textbooks?

B. THOSEPESKY EMBRYO DRAWINGS

In August 2008The New York Timagprinted material from the NCSE
claiming that the 19th century embryologist Ernsaekkel's “long-
discredited drawings” of vertebrate embryos have heen used in
textbooks since “20 years ag*That Haeckel's drawings were fraudulent
and have been used in textbooks is essentiallyfoeyispute®? but the
reality is that multiple biology textbooks have baesed within the past 20
years that still Haeckel's drawings to promote atioh2%2

In a 2000 article ilNatural History Stephen Jay Gould recognized that
Haeckel’s drawings not only fraudulently obscuree differences between
the early stages of vertebrate embryos, but thay thvere used
inappropriately in textbooks:

Haeckel had exaggerated the similarities by idadbns and

259. Bernard Wood?alaeoanthropology: Hominid revelations From Chdd8 NaTURE 133,
134(2002),available athttp://www.nature.com/nature/journal/v418/n6894/p@i8133a.pdf.

260 Id.at 133.

261 10 Questions, and Answers, about Evolytiblew YORK TIMES, August 23, 2008,
http://www.nytimes .com/2008/08/24/us/WEB-tenquassi html.

262. Even Matzke and Gross recognize that “Haetikiebxaggerate similarities in very early
embryos of different species, and his figures, envdtives of them, have appeared in a few
textbooks.” Matzke & Grossupranote 164, at 40.

263 SeeCasey Luskin, What Do Modern Textbooks Really 8aput Haeckel's Embryos?
(Mar. 27, 2007), http://www.discovery.org/a/393%i(m several examples).
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omissions. He also, in some cases—in a procedatecém only be
called fraudulent—simply copied the same figureroaed over
again. At certain stages in early developmentiebeate embryos
do look more alike, at least in gross anatomicaltues easily
observed with the human eye, than do the adubbis@s, chickens,
cows, and humans that will develop from them. Bu#se early
embryos also differ far more substantially, onarfrime other, than
Haeckel's figures show. Moreover, Haeckel's drawingever
fooled expert embryologists, who recognized hisgings right
from the start.

At this point, a relatively straightforward faetustory, blessed
with a simple moral story as well, becomes considgr more
complex, given the foils and practices of the otigesnate of all.
Haeckel's drawings, despite their noted inaccuscemtered into
the most impenetrable and permanent of all quasisfic
literatures: standard student textbooks of biology.

We should therefore not be surprised that HaeckiEhwings
entered nineteenth-century textbooks. But we dbink, have the
right to be both astonished and ashamed by theirgeot mindless
recycling that has led to the persistence of tldgae/ings in a large
number, if not a majority, of modern textbodks!

Gould also quotes embryologist Michael K. Richargsacknowledging the
widespread use of Haeckel's drawings in textbooks:

If so many historians knew about the old controyefever
Haeckel's falsified drawings], then why did theyt m@mmunicate
this information to numerous contemporary authot® wse the
Haeckel drawings in their books? | know of at tefifsy recent
biology textbooks which use the drawings uncritical think this
is the most important question to come out of thele story?®°

Likewise, in an article titledHaeckel's Embryos: Fraud Rediscoveré¢ie
journal Scienceecognized that “[g]enerations of biology studentsy have
been misled by a famous set of drawings of embpgddished 123 years
ago by the German biologist Ernst Haeckel. Theywshertebrate embryos
of different animals passing through identical esm@f development. But
the impression they give, that the embryos aretgxatike, is wrong.?6®
The article quotes Richardson by stating that t@ifiks like it's turning out

264. Stephen Jay Goulébscheulich!(Atrocious]) NATURAL HISTORY, Mar. 2000, at 42,
44-45.

265 Id.at 45.

266. Elizabeth Pennishlaeckel's Embryos: Fraud Rediscover@¥7 IENCE 1435, 1435
(1997).
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to be one of the most famous fakes in biologjy.”

Elsewhere, in the journaghnatomy and EmbyrologyRichardson and
other embryologists acknowledge that Haeckel'sdraas had a non-trivial
influence on both evolutionary thought and evolotalucation:

Haeckel's ideas soon came in for strong criticiklis drawings
are also highly inaccurate, exaggerating the siitidga among
embryos, while failing to show the differences (Peatk 1894;
Richardson 1995; Raff 1996). Sedgwick (1894) argtred even
closely related species of vertebrates can bedp#dt at all stages
of development, but that the distinguishing chamectare not
necessarily the same as those used to distingoishgadults. . . .

Another point to emerge from this study is thengiderable
inaccuracy of Haeckel's famous figures. These dngwiare still
widely reproduced in textbooks and review articlrs] continue to
exert a significant influence on the developmentidafas in this
field.?®

Haeckel's long-discredited recapitulation theory rist necessarily the
bedrock of evolutionary thinking today, yet his wilags still persist in
textbooks as allegedly illustrating a high degrdesimilarity between
embryos at the earliest stages of vertebrate emhlrygtevelopment. Many
textbooks cite such similarities in the earliestgsts of vertebrate embryos
as evidence for common ancestry. For example, Miled Levine's
Biology states that “[ijn their early stages of developtnehickens, turtles,
and rats look similar, providing evidence that th&yared a common
ancestry.” Likewise Belk and Borden'Biology: Science for Lifasserts
in a caption to vertebrate embryo pictures thatriiirity among chordate
embryos. Vertebrate embryos are very similar in firg stage of their
development, shown here in the top row, evidenad they share a
common ancestor that developed along the same aptB®

These particular texts commendably do not use Hdisafrawings, but
instead use photographs of embryos. However, teréextbooks in use
today, such as Mader's 2010 edition Biblogy, which continue to use
Haeckel's drawings (in Mader’'s case, essentiallgobrized and slightly
altered version of Haeckel's drawings) and statst, these comparable
developmental stages, vertebrate embryos have featyres in common,

267 Id.

268. Michael K. Richardson et allhere is No Highly Conserved Embryonic Stage in the
Vertebrates: Implications for Current Theories ofdiution and Developmenfi96 ANATOMY
AND EMBRYOLOGY, 91, 92-104 (1997) (internal citations omitted).

269. KENNETHR.MILLER & JOSEPHLEVINE, BIOLOGY 385(2008).

270 SeeCOLLEEN BELK & VIRGINIA BORDEN, BIOLOGY: SCIENCE FORLIFE 240 (2d. ed.
2007).



UST Atrticle-Luskin.docx 4/8/201012:31PM

264 UNIV. OF ST. THOMAS JOURNAL OF LAW & PUBLIC POLICYVol. VI

which suggests they evolved from a common ancés$toindeed, the

aforementioned textbook submitted by J.M. Lebellighing for adoption

in Texas in 2003 stated, “All vertebrate embryossely resemble one
another in early development” and used a slighitgpéified version of

Haeckel's original fraudulent drawing$. Thus, Haeckel's embryo
drawings are still used to illustrate a valid ppinamely that vertebrate
embryos share early developmental pathways, arsdpituvides evidence
for their shared ancestry.

However, some leading embryologists argue thatetréest stages of
vertebrate embryo development are very differeml @mbryos start
developing very differently, temporarily converge a conserved stage
midway through development, and then diverge aggppearances during
this conserved stage—called the “tailbud,” “phypati” or “phyarngular”
stage—are cherrypicked in textbooks to show siitigsr between
vertebrates, even though the embryos are actoalhe divergent at earlier
stages As one paper in the journ@ystematic Biologgxplains:

Recent workers have shown that early developroant vary
quite extensively, even within closely related spgcsuch as sea
urchins, amphibians, and vertebrates in general. &yly
development, | refer to those stages from fertiliwa through
neurolation (gastrulation for such taxa as seainschvhich do not
undergo neurulation). Elinson (1987) has shown Isovwh early
stages as initial cleavages and gastrula can wuaitg gxtensively
across vertebraté&.

Likewise, Richardson and other embryologists expl#iat vertebrate
embryos start off development quite different aeddme similar only at a
middle stage of development:

According to recent models, not only is the gutatonserved
stage followed by divergence, but it is precededvhyiation at
earlier stages, including gastrulation and neurdatThis is seen
for example in squamata, where variations in pasteof
gastrulation and neurulation may be followed byather similar
somite stage. Thus the relationship between ewrutand
development has come to be modelled as an “evaljo
hourglass.”®"

The “hourglass” model of development is illustrateglow, where it
shows that vertebrate embryos are actually quiferdnt in their earliest

271. SLVIA S.MADER, BioLoGy 278 (18 ed. 2010).

272 SeeDISCOVERYINST., supranote 228, at 23.

273. Andres CollazoDevelopmental Variation, Homology, and the Pharyag8tage,49
SYSTEMATIC BIOLOGY 3, 9 (2000) (internal citations omitted).

274. Richardson et abupranote 268, at 92 (internal citations omitted).
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stages of developmefit:

Copyright Jody F. Sjogren 2000

Textbooks thus typically cherry pick the encircitdge as the alleged
“earliest stage” of vertebrate development, when fact vertebrates
embryos at their earliest stages have significamt-tnvial differences.
Indeed, Richardson and other leading embryologisise called into
question the very existence of a conserved “phpioto(or “pharyngular”
or “tailbud”) stage commonly portrayed in textbooks evidence for
evolution. In a paper titled,here is No Highly Conserved Embryonic Stage
in the Vertebrates: Implications for Current Thexsiof Evolution and
DevelopmentRichardsoret al. writes the following:

We find that embryos at the tailbud stage — thotiglebrrespond to
a conserved stage — show variations in form duallmmetry,
heterochrony, and differences in body plan and omumber.
These variations foreshadow important differencesdult body

275. The Embryonic Hourglass as published OnNAITHAN WELLS, ICONS OF EVOLUTION:
WHY MUCH OF WHAT WE TEACH ABOUT EVOLUTION IS WRONG 100 (2002). Diagram
Copyright 2000 by Jody Sjogren.
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form. Contrary to recent claims that all vertebrataebryos pass
through a stage when they are the same size, dafgreater than
10-fold variation in greatest length at the taillsidge. Our survey
seriously undermines the credibility of Haeckeltswlings, which
depict not a conserved stage for vertebrates, Istylised amniote
embryo. In fact, the taxonomic level of greatesemblance among
vertebrate embryos is below the subphylum. The wal@ation in
morphology among vertebrate embryos is difficultedooncile with
the idea of a phylogenetically-conserved tailbwadjef and suggests
that at least some developmental mechanisms arehighily
constrained by the zootype. . . .

Contrary to the evolutionary hourglass model, atisns in the
adult body plan are often foreshadowed by modificet of early
development. A good example is the aortic archesysn the rat
that, even during the pharyngula stage, begingdsage the adult
pattern of arteries. Thus the first arch has alyelagdbken down
completely by the 25-somite stage in the rat (di¢eRet al. 1989).

In summary, evolution has produced a number ofigésiin the
embryonic stages of vertebrates including:

1. Differences in body size

2. Differences in body plan (for example, the pnegeor absence
of paired limb buds)

3. Changes in the number of units in repeatingesesuch as the
somites and pharyngeal arches

4. Changes in the pattern of growth of differeatds (allometry)

5. Changes in the timing of development of differdields
(heterochrony)

These modifications of embryonic development ariicdit to
reconcile with the idea that most or all vertebratades pass
through an embryonic stage that is highly resistargvolutionary
change. This idea is implicit in Haeckel's drawinggich have
been used to substantiate two distinct claimst,Rinat differences
between species typically become more apparenatat dtages.
Second, that vertebrate embryos are virtually idehtat earlier
stages. This first claim is clearly true. Our syrveowever, does
not support the second claim, and instead reveafssiderable
variability — and evolutionary lability — of theiltaud stage, the
purported phylotypic stage of vertebrat&s.

Former NCSE staff member Matzke co-writes that danfs about the use

276. Richardsorsupranote 268, at 91, 105
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of Haeckel's drawings is a “manufactured scanddl.” Not only are
textbooks using inaccurate drawings, but they aiaguthem to illustrate
points that are highly disputed by leading embrgits. The earliest stages
of vertebrate embryos are quite different and thistence of the cherry
picked conserved stage often portrayed in textboaksevidence for
common ancestry is being called into question.

To say the least, students who are taught thate#nkest stages of
vertebrate embryos are highly similar, without lgetold of significant
embryological evidence that challenges that vied the very existence of
the conserved developmental stage portrayed in nextpooks, are not
being adequately informed about the evidence réggel/olution.

C.BIOGEOGRAPHY, EXPLOREEVOLUTION AND THE NCSE"®

In 2007, various skeptics of neo-Darwinism publ@lzesupplemental
textbook titledExplore Evolution: The Arguments For and AgainsbNe
Darwinism The textbook aims to bring a truly inquiry-bassggbroach to
studying evolution, as its introduction states:

The approach we are using in this book is cdilegliry-based”
education. This approach allows you, the studentfotiow the
process of discovery, deliberation, and argumedt sbientists use
to form their theories. It allows you to evaluateswaers to scientific
guestions on your own and form your own conclusi@g goal in
using this approach is to expose you to the disteseevidence,
and arguments that are shaping the current debadeshe modern
version of Darwin’s theory, and to encourage youhiok deeply
and critically about ther#f?
As part of its inquiry-based approadixplore Evolutionprovides students
with both the “case for” and “case against” neoslaran evolution in
various lines of evidence common to treatmentsvofugion in most basal
biology textbooks. One of those topics is biogephya

In an online response txplore Evolutiorregarding biogeography, the
NCSE admitted that “If the [North American] oposstiualy had roots in
Australia, it would indeed be a biogeographic cairum.”° Why does the

277. Matzke & Grossupranote 164, at 41.

278. Portions of this section are adapted frorespanse to the NCSE'’s critique of Explore
Evolution on Biogeography, Casey Luskin, The NCS#tsyeographic Conundrums: A Defense
of Explore Evolution's Treatment of Biogeographyp/iwww?2.exploreevolution.com/
exploreEvolutionFurtherDebate/2010/01/the_ncsesgdmgraphic_conund.php (last visited Jan.
26, 2010).

279. SEPHEN C. MEYER, ET AL., Prefaceto Explore Evolution: The Arguments For and
Against Neo-Darwinisg(2007).

280. NCSEWEB.net, Critique: Explore Evolution, Bémgraphy, Marsupials (Septembel"30
2008), http://www.ncseweb.net/creationism/analyséssupials; NCSE, Biogeography (Oct. 28,
2009) (on file with author).
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NCSE hypothetically observe that it would pose aodbographic

conundrum” if North American opossumsere descended from Australian
possums? The NCSE says this because there would laad-based route
by which Australian possums could have migratetlooth America. The

NCSE'’s reasoning is sound: it presumes that if msyas in Locale B are
descended from organisms in Locale A, then therstrave been some
migration route by which organisms could migratnirA to B. If there is

no such route, then we're presented with, in theSNG own words, a
“biogeographic conundrum.” Using such reasonihg,NICSE then argues
that marsupials and other groups have biogeograbisiories that are
congruent with the migratory paths allowed by tleetdnic history of

islands and continents, thus supporting commonesésc

The same pattern of diversification and migratisgen in
marsupials can also be seen in other groups ofgpard animals.
That consistency between biogeographic and evolatiopatterns
provides important evidence about the continuitythef processes
driving the evolution and diversification of alfdi This continuity
is what would be expected of a pattern of commasctelet, and is
not what would be expected with the creationishard schemé*

With marsupials, the NCSE claims that the “contiyiuof geography and
evolution predicts that there will always be sormed bridge or migratory
pathway which terrestrial organisms can folfd%This was claimed to
allegedly show “consistency between biogeographid @volutionary
patterns” that demonstrates “what would be expeaibda pattern of
common descent.”® Ignoring the NCSE’s inappropriate usage of the
“creationist” label, their claim is simply not truor there are significant
examples of terrestrial organisms existing and appg in locations where
no land-based migratory route is apparent. The NESproach is to
cherrypick examples to support their arguments Upiversal common
descent, but serious “biogeographic conundrums't ttfallenge neo-
Darwinism can be discussed.

Traditional evolutionary explanations of biogeodmapfail when
terrestrial (or freshwater) organisms appear onskmd or continent but
there is no standard migratory mechanism for thenartive from some
ancestral population. What happens when organismen-ehigher
mammals—appear on isolated islands, and there eppeaway for their
purported ancestors to migrate there? At these tqoiavolutionary
biogeographers appeal to a fallback position, & sof mechanisms of
“oceanic dispersal.” As a review by Alan De Quiestated:

281 Id.
282 |d.
283 Id.
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A classic problem in biogeography is to explain wpwgrticular
terrestrial and freshwater taxa have geographidstriloutions that are
broken up by oceans. Why are southern beedtheth¢fagus spp found in
Australia, New Zealand, New Guinea and southernttSéunerica? Why
are there iguanas on the Fiji Islands, whereatheit close relatives are in
the New World#*

According to De Quieroz, such examples require &ooe dispersal
over tectonic vicariance as an explanation forudisj distributions in a
wide variety of taxa, from frogs to beetles to bamhirees® But he
recognizes a fundamental problem with overseaseigp hypotheses:
“cladistic biogeographers claimed that hypothesk$ooeanic] dispersal
were not falsifiable because all patterns of retathips can be explained by
some dispersal hypothes®® He further states, “A main objection to
dispersal hypotheses is that they are unfalsifiabié thus unscientific?®
He continues that “this can be countered by notingt, if plausible
vicariance hypotheses are falsified, then dispensalsupported by
default.”s®

In other words, neo-Darwinists assume that tradktioland-based
migration pathways were followed (the type of evide the NCSE claims
supports common descent). However, when such riogratathways are
not an option, one can always fallback to unfabiead hochypotheses of
oceanic dispersal. After reviewing a number of “xpexted” biogeographic
data that require oceanic dispersal, De Quierozigew concludes that
“these cases reinforce a general message of the eyelutionist [Darwin]:
given enough time, many things that seem unlikaly ltappen®®

Thus, neo-Darwinian evolutionists are forced toesgbpo “unlikely” or
“unexpected” transmigration of terrestrial orgarssmn some cases
requiring the crossing of oceans (“oceanic dispgrsa account for some
biogeographical data. Such data challenges the listiop picture of
biogeography put forth by the NCSE that biogeogyal@mds support to
universal common descent through congruence betwaégration
pathways and tectonic history. If anything, thesjdinct distributions in a
wide variety of taxa” would lengrima faciesupport for an orchard model
of life’s history suggested blgxplore Evolutionwhere universal common
descent is false. A single tree of life hypothesa® only be sustained
through extremely unlikelyad hoc appeals to oceanic dispersal to save

284. Alan de QueiroZlhe Resurrection of Oceanic Dispersal in HistoriBabgeography20
TRENDSIN ECOLOGY AND EVOLUTION, 68, 68 (2005).

285 Id. (emphasis omitted).

286. Id.at 69.

287. Id.at 70.

288 Id.

289 Id.at 71.
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universal common descent from biogeographical “ocoinums.” What
follows are some notable examples of such data.

1. The Sea Monkey Hypotheses

One of the most infamous examples of the very aotbiogeographic
conundrum” the NCSE fears is the origin of Southefitan monkeys,
called platyrrhine$® Based upon molecular and morphological evidence,
“New World” platyrrhine monkeys are thought to besdended from
African “Old World” or catarrhine monkeys. The pfeim is that plate
tectonic history shows that Africa and South Amersplit off from one
another between 100 and 120 m.y.a., and that SAdgthrica was an
isolated island continent at least from about 8§.am.until about 3.5
m.y.a?** Molecular studies claim that South American morskeplit from
African monkeys perhaps around 35 m3P?avlonkeys are thought to have
first evolved in Africa, and so somehow proponeaiteeo-Darwinism must
account for the subsequent appearance of monkety® idpper Oligocene
in South Americd® As Walter Carl Hartwig puts it: “The platyrrhine
origins issue incorporates several different qoesti How did platyrrhines
get to South America?* In other words|f the standard evolutionary story
is true, and platyrrhines and catarrhines are bgtrt of the same crown
group radiation of monkeys, then how did platyrgsrcome to be in South
America if South America was then an isolated glaantinent and there
was no land-based route for monkeys to migrate fidrica?

For those unfamiliar with the arguments that pregas of neo-
Darwinian biogeography make when backed into a emrthe answer to
these questions is almost too incredible to belighey propose that
monkeys floated on raftacross the Atlantic Ocean to colonize South
America. And of course, there cannot be merely seafaring monkey, or
the monkey will die leaving no offspring. Thus,least two monkeys (or
perhaps a single pregnant monkey) must have madeafting voyage.

If this proposal seems a little farfetched, consittee quite serious

290, SeelJoHN C. BRIGGS GLOBAL BIOGEOGRAPHY 124 (1995); Alain HouleThe Origin of
Platyrrhines: An Evaluation of the Antarctic Scewamland the Floating Island Modell09
AMERICAN J.OF PHYSICAL ANTHROPOLOGY541(1999).

291 SeeCarlos G. Schrago & Claudia A. M. Russbiming the Origin of New World
Monkeys 20 MOLECULAR BIOLOGY AND EvOLUTION 1620 (2003); John J. Flynn & André R.
Wyss, Recent Advances in South American Mammalian Palmy 13TRENDS IN ECOLOGY
AND EVOLUTION 449 (1998);C. BARRY COX & PETER D. MOORE BIOGEOGRAPHY. AN
ECOLOGICAL AND EVOLUTIONARY APPROACH185 (8" ed. 1993).

292. Schrago & Russsupranote 291, at 1260.

293. ANTHONY HALLAM, AN OUTLINE OF PHANEROZOIC BIOGEOGRAPHY 166 (1995).See
also Walter Carl Hartwig, Patterns, Puzzles and Perspectives on Platyrrhimggiis, in
INTEGRATIVE PATHS TO THE PAST: PALEOANTHROPOLOGICAL ADVANCES IN HONOR OF F.
CLARK HOWELL 80 (Robert S. Corruccini & Russell L. Ciochon, .eti894).

294. Hartwigsupranote 293, at 69.
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endorsement of the rafting hypothesis given inceme authoritative book,
Primate Biogeography: Progress and Prospeclshn G. Fleagle and
Christopher C. Gilbert, authors of the chapter “TRmgeography of
Primate Evolution,” state the problem as follows:

The most biogeographically challenging aspeciplatyrrhine
evolution concerns the origin of the entire clad®outh America
was an island continent throughout most of theidisst and most
of the orders of mammals found in Paleocene throMgbcene
deposits are endemic families or orders almost usketly
restricted to that continent. Primates first appearthe Late
Oligocene and become common only in the Early Miece
Rodents also appear first in the Oligocene. Botugs are almost
certainly immigrants from some other continent, and
paleontologists have debated for much of this agnhow and
where primates reached South Ameff€a.

Likewise, a Harper Collins textbook on human eviolustates:

The origin of platyrrhine monkeys puzzled paletogists for
decades. ... When and how did the monkeys getSaath
America?

Prior to about 1970, paleontologists invoked tmncept of
parallel evolution. ... It seemed so unlikely ttmonkeys from
Africa could cross a water barrier like the Atlan@cean. . . .

.. . Molecular evidence demonstrated that alhkeys shared a
common ancestor prior to their separation. . . .

The “rafting hypothesis” argues that monkeys e&dl from
prosimians once and only once in Africa, and tha & primitive
monkey (parapithecid), and not a prosimian, thatlendne water-
logged trip to South America. . .. Other speciekrizing South
America must have arrived in similar ways over ioilk of
years®%

As noted above, the high degree of genetic siryjldretween platyrrhine
and catarhine monkeys precludes the possibility &facan and South
American monkeys are similar simply because of eogent evolution. Yet
as Fleagle and Gilbert state, similarities betwmenkeys across the oceans
raises a difficult biogeographical issue becausautls America is separated
from Africa by a distance of at least 2600 km, magka phylogenetic and
biogeographic link between the primate faunas efttto continents seem

295. John G. Fleagle & Christopher C. Gilbdtie Biogeography of Primate Evolution: The
Role of Plate Tectonics, Climate and Chanite PRIMATE BIOGEOGRAPHY. PROGRESS AND
PROSPECTS393-94 (Shawn M. Lehman & John G. Fleagle, eds6P@mnphasis added).

296. ADRIENNEL. ZIHLMAN , THE HUMAN EVOLUTION COLORING BOOK 4-11(2d. ed. 2000).
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very unlikely.®” They argue that in light of “[tihe absence of any
anthropoids from North America, combined with thensiderable
morphological evidence of a South American-Africamnection with the
rodent and primate faunas” that therefore “theérrgfhypothesis is the most
likely scenario for the biogeographic origin of fylaines.’*

All kinds of arguments have gone back and forthualhether such a
rafting journey is even plausible. Of course miikoof years ago Africa and
South America were slightly closer than they adatg but they were still
very far apart at the time monkeys supposedly éndohSouth America.
Fleagle and Gilbert argue that at best, the posiiothe continents in the
early Tertiary still requires a “journey from Afacto South America
anywhere from 8 to 15 day#®® This is called “plausible,” but a macroview
must be taken herds there any real biogeographical evidence that can
falsify common ancestryl? the presence of higher mammalian fauna on
isolated island continents with no simple way tivarthere does not falsify
neo-Darwinian explanations of biogeography, whaitwi

Indeed, the rafting hypothesis has serious prohléansmonkeys and
rodents have high metabolisms and require largeuataoof food and
water:

The case of platyrrhines is more difficult to explas anthropoid
primates have higher metabolic rates and do nat taw ability for

prolonged periods of topor. A two-week rafting evaeross the
Atlantic must have involved a floating island wih adequate food
and water suppl§f°

Such “floating islands” are said to exist, but tlaemit that “the prevalence
of over-water dispersal during primate evolutiorras truly amazing for a
mammalian order®® They further admit that “[tlhe reasons for the
prevalence of rafting during the course of primatelution remain to be
explained.?%?

Needless to say, not all feel comfortable believihgt seafaring
monkeys on rafts are “plausible.” As Hartwig stat§ghe overwhelming
evidence for the late Cretaceous-Pliocene isolabbnSouth America
renders the mechanical aspect of platyrrhine digpervirtually
irresolvable,®® for “any late Eocene origins model must invoke a
transoceanic crossing mechanism that is implaugalfing) or suspect

297. Fleagle & Gilbertsupranote 295, at 394.
298 Id. at 394-95.

299 Id. at 394 (internal citations omitted).
300 Id.at 404.

301 Id.

302 Id.at 403.

303. Hartwigsupranote 293, at 76.
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(waif dispersal) at best*

And there are deeper problems: monkeys apparertierthe journey,
but other smaller African primates such as loris@sl galagos never
colonized South America. If it was so easy for meysto raft across the
proto-Atlantic ocean, why did lower primates natcaimake the voyage?
The answer given by Fleagle and Gilbert is thatmafis “clearly a chance
event, an example of ‘sweepstakes’ dispersal” apg can only speculate
that by a stroke of good luckanthropoids where able to ‘win’ the
sweepstakes while lorises and galagos did #ot&s another authority
wrote, “[tjhe evidence strongly suggests the eristeof a Palaeogene
transoceanic sweepstakes route between Africa awthSAmerica, and
presumably also a similar route between Africa Badiagascar” to explain
such disparate primate distributiofs.

Apparently the NCSE was not quite accurate wheimatg that “[b]y
comparing macroevolutionary patterns between diffelgroups, we find
that the same patterns repeat. This strongly stgjgleat the same forces
drove the diversification of those different groti§§ The truth is that
whenever oceanic “sweepstakes” dispersal is redjuive find an exception
to expected neo-Darwinian rules of biogeography.

When proponents of neo-Darwinism “speculate” aktbet “luck” and
“chance” needed to explain this “amazing” phenonmeand “challenging”
biogeographical data, it seems clear that they teakonable explanations.
Yet rafting or other means of “oceanic dispersaVér been suggested to
solve a number of other biogeographical conundrthms challenge neo-
Darwinism. There are so many exceptions that oightnreasonably
question whether the inviolable neo-Darwinian rafeuniversal common
ancestry is supported by biogeograpty.

2. Testing the Orchard Model and the NCSE'’s Clakhsut the Existence
of “Nested Patterns” Supporting a “Tree of Life”

When constructing evolutionary trees, evolutionbigiogists initially
assume that high functional biological similarity @vidence of common
ancestry. Such assumptions are ubiquitous, as uth®riy explains that
“[tlhe assumption of homology is implicit in comjson of character states;
that is, all states of a character derive fromgshime ancestral stat€®”’But

304. Id. at 84. Note: “waif dispersal” in this case refarsisland-hopping.”

305. Fleagle & Gilbertsupranote 295, at 395 (emphases added).

306. HALLAM, supranote 293, at 166.

307. National Center for Science Education, Fixdfy Species (September 30, 2008),
http://ncse.com/creationism/ analysis/fixity-spscie

308. For a review of just some of these examplese.g.,Alan de QueirozThe Resurrection
of Oceanic Dispersal in Historical Biogeograpt80 TRENDS IN ECOLOGY AND EVOLUTION 68
(2005).

309. LAURIE J.VITT & JANALEE P.CALDWELL, HERPETOLOGY26 (3d. ed. 2009).
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when high similarity is not evidence of inheritanf®m a common

ancestor, as is the case for many similarities &éetwmarsupial and
placental mammals, the “assumption of homology,’iclwhforms the

bedrock for all evolutionary treebreaks downA recent treatise published
by Harvard University Press laments how converg@entindependent)

evolution causes severe problems for evolutionagyqgenies:

Cladistics can run into difficulties in its apgdition because not
all character states are necessarily homologoutaiGe
resemblances are convergent—that is, the resulhdagpendent
evolution. We cannot always detect these convermgenc
immediately, and their presence may contradict roimmilarities,
“true homologies” yet to be recognized. Thus, we abliged to
assume at first that, for each character, similtates are
homologous, despite knowing that there may be agevee
among thend!®

Another authority notes that “the assumption of blwogy... was
necessary to deduce a pattern of relationsBip&ut what happens if that
assumption is false? The reality is that “the agsion of homology
implies common ancestry,” without this assumptitwe, methodology used
to infer common descent collapsés.

The textbookExplore Evolutionfinds that there are many cases where
that primary assumption is false, and offers thectiard model” as an
alternative to neo-Darwinian notions of universa@meon descent to
explain the dat&3 Under the orchard model, “the history of life Isakore
like an orchard of separate trees” rather thansimgle tre€!* The NCSE
argues against the orchard model and in favormmbaophyletic “universal
common descent” view of life, arguing that “[t]hensistency of these trees
cannot be explained without reference to commoratds The creationist
‘orchard’ is scientifically vacuous?'®

The NCSE'’s claim is perplexing because, as noteel, NCSE also
claims that “continuity [between biogeographic awblutionary patterns]
is what would be expected of a pattern of commatelat, and is not what

310. QJILLAUME LECOINTRE& HERVE LE GUYADER, THE TREE OF LIFE A PHYLOGENETIC
CLASSIFICATION 16 (2006).

311. David R. BegunHominid Family Values: Morphological and Moleculddata on
Relations Among Great Apes and Humams THE MENTALITIES OF GORILLAS AND
ORANGUTANS: COMPARATIVE PERSPECTIVESS (Sue Taylor Parker, et al. eds. 1999).

312. Olivier RieppelWhat Happens When the Language of Science Thremt&@rseak Down
in Systematics: A Popperian Perspective MILESTONES IN SYSTEMATICS 78 (David Malcolm
Williams & Peter L. Forey, eds. 2004).

313 SeeSTEPHENC.MEYER, ET AL, supranote 279, at 39-61

314 Id.at 10.

315. National Center for Science Education, Biggaphy, http://ncse.com/book/export/
html/1505 (last visited Jan. 26, 2010).
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would be expected with the creationist orchard s&h&'® Ignoring the

NCSE's continued inappropriate use of the “creagidabel, the NCSE is
committing a classic fallacy by arguing that viewygposing neo-Darwinism
areboth unfalsifiableandfalsified by the data.

Regardless, the NCSE is wrong to claim that th&amt model makes
no predictions. If a monophyletic view of commorsdent predicts “nested
patterns,” then by its own admission a polyphylatic “orchard” view
predicts non-nested patterns. Indeed systemategslarly search for
precisely such non-nested patterns in order totifgemolyphyletic taxa, a
phenomenon effectively predicted by the orchard ehothe only idea here
that is “meaningless” is the NCSE'’s claim that @nsal common descent
makes predictions, while the “orchard” model does(and, by the way, is
falsified due to its failed predictions).

In fact, biogeography is full of incongruent patitgrwhich essentially
entail non-nested distribution of species. BrucelLfgberman’s treatise
Paleobiogeography: Using Fossils to Study Global a@ie, Plate
Tectonics, and Evolutiocompares the problem of finding incongruent (i.e.,
non-nested) patterns among different biogeograptyipotheses to the
problem of finding incongruent (i.e., non-nestedttgrns of traits in
different species when constructing phylogenetdedr

[Hlistorical biogeography is the discipline thabks at how groups
of organisms have evolved and how their geogragisitibutions
have changed in relation to geological or climaients. ... In
phylogenetic analysis, the arbiter among competiggotheses
suggested by different character systems, i.e ngre@nce among
characters, is parsimony. The analogous problefidgeography
is what to do when one group suggests one biogpbgragattern,
and another group suggests another.

In Lieberman’s words, when “one group suggests biwmgeographic
pattern, and another group suggests another,” we lea non-nested
biogeographical pattern and find the opposite & MCSE’s claimed
“continuity” that supports universal common descédiite origin of South
American platyrrhine monkeys discussed above isragpexample, among
many.

In fact, it is not only within biogeography that Wimd non-nested
patterns, and it is important to fact-check the EGSlaim that we always
find “nested patterns” pointing to a single “trefeife.” As noted earlier, a
January 2009 article iNew Scientistitted Why Darwin Was Wrong about
the Tree of Lifecontradicts the NCSE’s claim of consistently “eeist

316. NCSEWEB.nesupranote 280.
317. BRUCE S. LIEBERMAN, PALEOBIOGEOGRAPHY. USING FOSSILS TO STUDY GLOBAL
CHANGE, PLATE TECTONICS AND EvOLUTION 114 (2000).
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patterns” in the tree of life, which “cannot be Eped without reference to
common descent® Rather, the article reported a major “problem”
encountered by molecular systematists, namely “different genes told
contradictory evolutionary storieg!® This of course led one scientist to say
that “[w]e’ve just annihilated the tree of life” thi regards to the
relationships of higher groups.

In reconstructing the “tree of life,” striking adssions also came from
a paper in the journ&LoS Biologytitled Bushes in the Tree of Ljfehich
acknowledges that “a large fraction of single gemesluce phylogenies of
poor quality.®® The paper observes that one study even “omits&d 8f
single genes from their data matrix, because thgsees produced
phylogenies at odds with conventional wisdof.The paper suggests that
“certain critical parts of the [tree of life] mayebdifficult to resolve,
regardless of the quantity of conventional datailalvke.”?* Furthermore,
the paper adds that “[t]he recurring discovery efsgstently unresolved
clades (bushes) should force a re-evaluation ofers¢vwidely held
assumptions of molecular systemati&s.”

Unfortunately, one assumption that these evolutpb#logists arenot
willing to consider changing is that neo-Darwinismd universal common
ancestry are correct. Meanwhile, as far as the idatencerned, th&lew
Scientistarticle admits, “[e]ver since Darwin the tree hae the unifying
principle for understanding the history of life dfarth,” but because
“different genes told contradictory evolutionargrés,” the notion of a tree
of life is becoming a vision of the past—as thdcketstated, the tree is
being “annihilated ***

The NCSE claims that the “orchard” conceptEofplore Evolutionis
meaningless, but it seems to predict the precisenested phylogenetic
data reported inNew Scientistand the non-nested biogeographic data
discussed above. Perhaps the reason why differenesgare telling
“different evolutionary stories” and the fact thanhe group suggests one
biogeographic pattern, and another group suggestther” is because
some genes and organisms have wholly differentestaio tell, which
indicate that not all living organisms are ancdistraelated, thereby
fulfilling a testable prediction of the orchard nebd

There are fundamental incongruities within the dasad to support
common descent, and alternative explanations, aadhe orchard model,

318. National Center for Science Educatgupranote 315.

319. Lawtonsupranote 235.

320. Antonis Rokas & Sean B. CarroBushes in the Tree of Ljfd¢ PLOS BioLoGY 1899,
1902(2006) (internal citations and figures omitted).

321. Id.

322 Id at 1900.

323 Id.

324. Lawtonsupranote 235
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are capable of better explaining much data. Stsdeould be exploring

these scientific questions instead of being tatlghtdumbed-down, and the
ultimately false view that there is “continuity” toseeen essentially all lines
of evidence to support common descent. The evalltibby suggests that
students learn this oversimplified version of tte#a, which glosses over
significant challenges to neo-Darwinian thinkingllotving students to

study and discuss challenges posed by this datanailonly help them

better understand evolutionary biology, but willkmahem better scientific
thinkers. Maybe one day they will be inspired tecdiver the answers to
these biogeographic conundrums once and for all.

V. CONCLUSION

Not only is it perfectly legal to engage in a stigncritique of modern
evolutionary biology, but it results in many pedgigal benefits. The
inquiry-based method is the ideal way to teachne@e It eschews rote
memorization and dogmatism, and instead helps stadearn scientific
content by learning processes of reasoning andshabmind employed by
scientists when evaluating scientific claims. Trendfit of the inquiry-
based method is a scientifically literate populattbat is more likely to
participate in and support the scientific entemari$his makes it all the
more egregious that leading science education dtilse—who claim to
support inquiry-based science education—do not wage meaningful
investigation when studying evolution. The ressltai system of science
standards, textbooks, and educators who pressiiidents (at the behest of
the evolution lobby) a dumbed-down, oversimplifieand ultimately
inaccurate picture of the scientific data pertajnio biological origins. This
not only fails to inform students of scientific facbut it fails to inspire
students to become interested in science.

The most effective, accurate, and pedagogicallefieal way to teach
evolution is to allow students to explore the stfenevidence both for and
against prevailing theories of evolution. Given tirevalence of scientific
criticisms of textbook treatments of evolution inaimstream scientific
literature, and the well-recognized pedagogical efien of using the
inquiry-based method in teaching science, schoatd®will readily find
the secular justification needed to study evolutiectively, skeptically,
and critically—to treat neo-Darwinism like a scienn the classroom.



