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IN THE UNITED STATES DISTRICT COURT

FOR THE NORTHERN DISTRICT OF CALIFORNIA

JEANNE E. CALDWELL,
Plaintiff,

¥.

ROY L, CALDWELL, PH.D., in his
official capaeity as Director of the
University Of California Museum Of
Paleontology; DAVID LINDBERG, in
his official capacity as Chair of the
Integrative Biology Department of the
University of California-Berkeley; and
MICHAEL D, PIBURN, in his official
capacity as Program Director for the
National Science Foundation,

Defendants.
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CASE NO.

COMPLAINT: CLAIM FOR
DECLARATORY AND INJUNCTIVE
RELIEF AND NOMINAL DAMAGES

FOR VIOLATION OF THE
ESTABLISHMENT CLAUSE OF THE

FIRST AMENDMENT TO THE UNITED
STATES CONSTITUTION

[42 U.5.C. §1953]

[Demand for Jury Trial]
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Plaintiff. JEANNE E. CALDWELL, alleges:
CLAIM FOR RELIEF
FOR VIOLATION OF THE ESTABLISHMENT CLAUSE OF
THE FIRST AMENDMENT AND THE FOURTEENTH AMENDMENT
OF THE UNITED STATES CONSTITUTION

(42 U.S.C. SECTION 1983)

j% This s a civil action whereby Plaintiff seeks Declaratory Judgment, Preliminary]
and Permanent Injunctive Relief enjoining Defendants ROY L. CALDWELL, PH.D., in his
official capacity as Director of the University Of California Museum Of Paleontology: DAVID
LINDBERG, in his official capacity as Chair of the Imegrative Biology Deparment of the
University of California-Berkeley: and MICHAEL D. PIBURN, in his official capacity as
| Program Director for the National Science Foundation, their agems, servants and emplovees and
iThcrse acting in active concert and with actual notice thereof, from acting in such a manner as to
violate the Establishment Clause of the United States Constitution by creating, posting, and
maintaining an evolution wehsite in which the government endorses certain religious beliefs and
denominational statements and expresses hostility towards other religipus  beliefs and
. denominational siatements.

4 This action arises under the United States Constitution, particularly the First and
Fourteenth Amendments; and under federal law, particularly 28 US.C. §§ 2201, 2202 and 42
UL.5.C. &8 1983 and 1985,

18 This Court has original jurisdiction over these federal claims by operation of 28
LLS.C. §§ 1331 and 1343,

4. This Court has authority to issue the requested deelaratory relief under 28 U.S.C. 2

5, This Court has authorily to issue the requested injunctive relicf under 28 U.S.C. 8

1343(al3).
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8, This Court is authorized to award the requested damages under 28 US.C. §
1343(aK3).

T This Court is authorized to award attorneys’ fees under 42 11.5.C. § 1988,

B. Venue is proper under 28 TU.S.C. § 1391 in the Northern District of Californis
because this claim arose there, in that the “Understanding Evolution Website” described in
paragraph 12 below was created and is published at the University of California Museum of
Paleontology in Berkeley, and because plaintiffs are informed and believe that two of the three
defendants reside in the Northern District, |

9. Plaintiff JEANNE E. CALDWELL iz & resident of Placer County, California
Plaintiff has two children who attend public school in Placer County, and a third child who is
likely to attend public school in Placer County when she reaches school age. Plaintiff pays taxeq
to the State of California and the United States government,

10.  Defendant ROY L. CALDWELL, PHD., 1s the Director of the University Of
California Muséum OFf Paleontology. and a professor at the University of California-Berkeley,

11.  Defendant DAVID LINDBERG is the Chair of the Integrative Biology Depanment
of the University of California-Berkeley.

1Z Defendant MICHAEL D, PIBUBRN is the Program Director for the Mational
Seience Foundation,

13, The University of California Museum of Paleontology publishes an evolution wehb-
site entitled “Understanding Evolution™ that is located at hitp://evolution berkelev.edu (“thg
Understanding Evolution Website™).

4. The Understanding Evolution Website was produced, and is maintained, pursuang
to a federal grant from the National Science Foundation (“NCF™), which is an agency of ihg

United States. See NSF Award Abstract #0096613, attached to the Complaint as “Exhibit 1."
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' 15, To date, $523,261 has been awarded under the grant.
16, The grant runs through October 31, 2008
I7.  The Understanding Evolution Website states that it “is a collaborative project of the
University of California Museum of Paleontology and the National Center for Seience Education.®
18, The Understanding Evolution Website was funded, at least in part, by a $523,261

grant from The National Science Foundation, grant no. (096613,

19.  The grant started on April 1, 2001, and expires on October 31, 2006.

20.  The “sponsor™ for the grant is the University of California-Berkeley,

21.  The Understanding Evolution Website was most recently copyrighted in 2005 by
The University of California Museum of Paleontology, Berkeley, and the Regents of thd
University of California.

22,  The Understanding Evolution Website is intended to be relied upon and

implemented in classrooms by public school tzachers in California and elsewhere,

23, The Understanding Evolution Website is intended, infer afia, to provide training
|
jand advice to teachers on how to teach religious doctrine and issues relating 1o the interplay
between religion belief and evolutionary theory in K-12 public school science classes. One intenil

of the Understanding Evoletion Website is to use classroom instruction in science classes o

modity the religious beliefs of public school science students so that they will be more willing to

this goal is to convince students that “most™ other people affiliated with their religious faiths

accept evolutionary theory as being true. And, as alleged below, an imporiant tool for achicving

purporiedly find no conflict between their religious beliefs, when properly understood, and
evolutionary theory. The cemterpiece of the Understanding Evolution Websile is a web pagel

entitied “Misconceptions: “Evolution and religion are incompatible.” A true and correct copy off

this web page is attached as “Exhibit 2" to this complaint and incorporated by this referénce.
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| 24, The Understanding Evolution Website endorses the following religious beliefs,
doctrinal statements, and religious viewpoins:

a The religious doctrine that religion and religious beliefs are limited 1o the
spiriteal and supematural world, and that they do not involve the material world and do nod
provide “real knowledge™ about the material world. A corellary is the religious doctrine that
religion and religious beliefs are “human constructs” that consist of “personal beliefs and

6

7

8 || preferences” of individuals that aren’t real and aren’t rational. For example the “Misconceptions™
9 || web page of the Understanding Evolution Website attached as “Exhibit 2" provides in this regard
]

that “Religion and science {(evolution) are very different things. In science (g8 in Seience class)

11

only natural causes are used to explain natural phenomena, while religion deals with belisfs that
12
i |1 bevond the natural world.™ As another example, an article entitled “The Domains of Science

14 tand Human Preferences,” by John Moore, a biologist, endorsed by and linked to the
|

15 EL'nd:rsiuntIing Evolution Website, in which the religious belief is expressed that “Science and

16 || religion are both human constructs, and our responses to them can be no more than human

7 | choices,” as well as the religious belief that "the purely human aspects of ourselves such as . . .

18 ||

!Epc:rsnmal behefs, ¢thics, and religion demand neither evidence nor proof.” Moors goes on (o
19
||defing scientific thought and knowledge as “rational” thoughts that are supported by real

| “evidence,” and religious thoughts and knowledge as “emotional™ (i.c.. “irrational”) thoughts that

“demand neither evidence nor proof™ Then, the article states Moore's religious viewpoint thal

(BN
I

23 || defines the role of religion in the evolution debate as follows: “The two modes come into conflic

in the debate between evolution and creationism. Teachers struggle to clarify one concept base

25

on confirmable evidence and the other based on personal preferences and beliefs. . . . A deva
26
" creationist truly believes and requires no confirming data. This belicf demands the acceptance o
28 supernaiural phenomena, that is, things and processes that do not oceur in nature and are abov
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and bevond natural explanations and laws.” A true and correct copy of said article is aached as‘
“Exhibit 3" to this complaint and incorporated by this reference,

b. The religious doctrine that the theory of evolution is not in confliet with
properly understood Christian religious beliefs and theology or with properly understood Jewish
religious beliefs and theology, As one example, the “Misconceptions”™ web page, “Exhibit 27 is
subtitled “Evolution and religion are incompatible.” which is a religious statement. As another
example, the “Misconceptions™ web page, “Exhibit 27, references the “misconception that one has
to choose between [evolution] and religion,” and the statement that “Most Christian and Jewish
religious groups have ne conflict with the theory of evelution . .« As ancther example, the
“Misconceptions™ web page includes a cartoon depicling a scientist shaking hands with a religious

pastor holding a Bible with a cross on it, intended 10 convey the message that there 15 no conflict

between religious beliefs and the theory of evolution.

C: The "Misconceptions™ web page also includes a lok to an NCSE web page !
entitled “Voices for Evelution™ on the WCSE website that includes seventeen purported religious I1
doetrinal statements on the theory of evolution by a number of religious organizations, including |
the Roman Catholic Church, the Presbyvterian Church. and the United Chuech of Christ, all of I|
which are offzred in support of the governmeni’s endorsed religious position that “‘most Christian
and Jewish religious groups have no conflict with the theory of evolution.” The blatantly religious
coentent of these doctrinal statemenis are exemplified by a United Church of Christ doctrinal

statement on evolution entitted " UNITED CHURCH BOARD FOR HOMELAND

MINISTRIES: Creationism, the Clureh; and the Public Sclool™, which states in part:
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complaint and incorporated by this reference.

National Center for Science Education, an organization with a long history of religious advocacy
on the evolution issue, on it websile, including the seventeen religious doctrinal statements
described above, as well as such religious writings as a study guide on evolution published by the

Congregational Church, and a publication of the Episcopal Church entitled “A Catechizsm of

“Purpose of the document:
“[Flor the United Church Board to work with members of the United Church of Christ and
others to undersiand this issue from the perspective of our religions and educational

traditions."

“IL Affirmations |
1) We testify to our belief that the historic Christian doctrine of the Creator God does not
depend upon any particular account of the origins of life for its truth and validity. The
effort of the creationists to change the book of Genesis into a scientific treatise dangerously
obscures what we believe 1o be the theological purpose of Genesis, viz., 1o witnass to the
creation. meaning. and significance of the universe and of human existence under the
governance of God. The assumption that the Bible contains scientific data about origing
misreads a literature which emerped in a pre-scientific age.

2} We acknowledge medern evolutionary theory as the best present-day scientific
explanation of the existence of life on earth; such a conviction is in ne way at odds with
our befief in a Creator God. or in the revelation and presence of that God in Jesus Christ
and the Holy Spirit.” |

A true and correct copy of the doctrinal statement is attached as “Exhibit 4" to this

€. The religious beliefs and religious viewpoint advocated by the
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|| and the general public to adopt these religious beliefs, doctrinal statements and viewpoints through

Creation,” as well as in articles by Eugenie C. Scott, the Executive Director of NCSE, who i3
{eredited on the Understanding Evoluiion Websiic as one of the authors of its content.  Froof ofl

NCSE's active involvement in religious advocacy is provided by its endorsement of these

numerous religious doctrinal statements, by a number of articles on religious issues relating ol

cvolution on the NCSE website, by the presence on the NCSE staff of an employee described ad

'an “ordained deacon in the Episcopalian church™ whose job title is “Faith Network Project
Director™ and whose duties, according to the NCSE website, inelude preparing study guides on
evoluiion for ¢hurches, as well as providing “preaching” and religious cducation presentations on
5e1'nluunn to “faith groups,” and by public siatements by the Executive Director of NCSE, Scott, a
i self-deseribed “evolution evangelist™ who has said that the debate over how evolution should be
taught in public schools is “all about Ged.” Also, as discussed below, Eugenie C. Scott hag
written an arficle aiso linked on the Understanding Evolution Website urging teachers to use
exercises in science classes designed to convince students that most Christians and Jews find no
conflict between evolution and their religious beliefs, but warning teachers not to use the exercizes
in homogenous conservative religious communities, since the exercise may nol produce thg
desired impact on the students’ religious beliefs. A true and correct copy of the article is attached
as “Exhibit 37 to this complaint and incorporated by this reference,
25, Inaddition to endorsing and propagating the religions beliefs, doctrinal ststements

and viewpoints described in paragraph 24, defendants seek to proselytize public school students

the following aspects of the Understanding Evolution Website:
a. By advocating that veachers use public school seience classrooms 1o
praselytize minor students to adopt the government's preferred religious beliefs and doctrines

regarding evolutionary theory. In this regard, the Understanding Evelution Website includes a
COMPLAINT
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link to an article authored by Eugenie C. Scott, Executive Director of NCSE, in which she
re¢ommends classroom exercises that teachers are éncouraged to use in science classrooms to
proselytize minor students to subscribe to adopt the government’s preferred religious beliefs and
doctrines regarding evolutionary theory. As an example of a recommended strategy, the article
relates the experience of teachers who “have had good results when thev begin the year by asking
students to brainstorm what they think the words "avolution™ and "creationism” mean. . .. Don't

be surprised to find some variant of, "You can't believe in God” or some similar statement of

supposed incompatibility between religion and evolution. Under “creationism" expect io find more

consistency: "God"; "Adam and Eve," "Genesis.” ete, The next siep in constructing student
understanding of concepts is to guide them towards a more acourate view. . . . Afier one such
imitial brainstorming session, one teacher presented students with 2 short quiz wherein they were
asked, "Which statement was made by the Pope?” or "which statement was made by an Episcopal
Bishop?" and given an "a. b. ¢" multiple choice selection. All the statements from theologians, of
course, stressed the compatibility of theology with the science of evolution. This generated

discussion about what evolution was versus what stadents thought it was, By makin g the students

aware of the diversity of opinion towards evolution extant in Christian thealogy, the teacher

helped them understand that they didn't have to make a choice between evolution and religious
faith. A tzacher in Minnesota . , . had good Iuck sending his students out at the beginning of the
semesier to inlerview their pastors and priests about evolution. They came back somewhat
astonished, "Hey! Evelution is OK!" Even when there was diversity in opinion, with =ome
religious lcaders accepting evolution as comparible with their theology and others rejecting it, it
was educational for the students to find out for themselves that there was no single Christian

perspective on evolution. The survey-of-ministers approach may not work if the ORI is

COMPLAINT
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|| religiowsly homogensous, especially i that homaogeneiny is conservaiive Christian, bt i1 is

something that some 1eachers might consider. ... (Emphasiz added.)

b By publishing the purported denominational religious belief on evolutionary

theory of various Christian denominations and Jewish religious groups as examples of the correet
religious belief and viewpoint on evolutionary theory with the goal of proselvtizing citizens to
adopt that religious belief and viewpoint, This publication has the purpose and effect of advancing
the refigious beliefs contained in these doctrinal statements. By purporting to state the “official™
doctrinal beliefs of Christian denominations, the government is also improperly entangling itself in
religion, and in intra-denominational religious debates and disputes, For example, the
Understanding Evolution Website includes a statement on evolution by the late Pope John Paul 11
Fﬂr:at is offered as an official statement by the Roman Catholic Church that evolutionary theory is
not in conflict with Catholic theology, but does not include the recent statement by Cardinal
Christoph Schisnborn, the archbishop of Vienna who was the lead editor of the official 1992
Catechism of the Catholic Church, in which Cardinal Schiinborn states the religious position that
the theory of evolution is in conflict with Catholic theology. As another example, the
Understanding Evolution Website includes a Presbyierian doctrinal statement holding that
evolution is not in conflict with Christian beliefs, while omitting any statement by prominent
Presbyterian leaders such as Dr, D. James Kennedy, who subscribe to the religious doctrine that
the theory of evolution is diametrically in conflict with Christian religious beliefs.

i By telling citizens that “thousands of scientists” arc “devoutly religious™
:and find no conflict between their religious belief and evolutionary theory, and by stating the
corollary that almost no “professional scientists” hold the religious belief and viewpoint that
religion is in conflict with evolutionary theory, as a further effort to proselytize citizens to adops

the government’s preferred religious belief and viewpoint en evolutionary theory,

COMPLAINT
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d. By including the following hypothetical smdent gquesiion and rn:cumm:ndl:d{
responss: Quick Quiz: “If 1 accept evolution. do [ have to quit going to church?” ““Science and
religion deal with different things. Scienee tries to figure out how things work and religion teaches
about morality and spirituality. There doesn’t need 1o be a conflict.™™

e. By permining a private relipioss advocacy oreanization, MCSE, w uss
public funding from the National Science Foundation and public resources of the University of

California Muzeum of Paleontology, presented under the auspices of the University of Califomia,

to propagate NCSE's religious beliefs and religious viewpoints regarding evolutionary theory 1o
citizens, with the goal of proselyvtizing public school students and the general public to adopt The‘!
M5Es religious beliefs and religions viewpoints regarding evolutionary theory. Defendants have
facilitated and conmtinue to facilitate this propagation by, faver alia, permitting WCSE 1o be deeply
involved in the planning and programming of the Understanding Evolution Website, providing

numerous references and links to the NCSE Website on the Understanding Evolution Website. as

well as to articles authored by NCSE Executive Director. Eugenie C, Scott, who, along with _--a];au-lI
D. Gishlick and Eric Meikle of NCSE, are credited as some of the authms of the content of the@l
Understanding Evolution Website. I
£ By using the Understanding Evolution Website (o prosehtize the general

public to adopt the government's preferred religious beliefs and viewpoins on evolutionary theory
by directing them to religious doctrinal statements on the WCSE's website in an effort to
proselyvtize citizens into adopting the government’s preferred Christian religions belief and
viewpoint on evolutionary theoty or the government’s prefemed Jewish religious belicf and
viewpoint on evelutionary theory.

26.  As the parent of children in public schools. plaingiff is actively inveived in school

bpard elections, school board meetings, and other public debates and processes regarding the

COMPLAINT
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selection of instructional materials and course conients for seience classes in the public schools
In particular, she is interested in how teachers teach the theory of evolution in biology classes i
the public schools, Plaintifl desires to participate as an informed citizen in these elections, publi
debaies and processes. so she makes use of the “Understanding Evolution™ website described irﬁ
paragraph 13 below as a resource, to leamm how the University of California recommends ﬂ'lﬂié
public science teachers teach evolution to K-12 smdents in California. However, when plaintiff
utilizes the “Understanding Evolution.” she is offended by the government’s endorsement in the
website of relizions and religious denominations that subseribe to the religions doetrine that thein
religious belief is compatible with evolutiopary theory, and the government’s attemypt 1o
proselyiize citizens such as herself to adopt the governmeni™s preferred religious beliefs about
evalution. and plaimiff is offended by the government's express and implicit disapproval in thg
website of any irreligious or religion or religious denominations that subscribe 1o the religious
dactring that their religious belief 15 incompatible with evolutionary theorv, As a result of such
endorsement of some religiows beliels and disapproval of other religious beliefs. persons such as
plaintiff, who subscribe to the religious doctrine that their religious belief s incompatible with
evolutionary theory. are made to feel ke outsiders by the State of California and the United
Staies. Defendants have opened the site to the general public for information and review, As
such, Plaintifi has been exposed io the governmeni endorsed religious messages 1o her harm.

27.  Each and all of the acis alleged herein were done by Defendants under the colo
and pretense of state law, statutes, ordinances, regulations, customs, useges, and policies of the
Umversity of Califormia-Berkeley and the NSF.

28 Unless and until the enforcement of the Defendants™ religiously discriminatory

policy is enjoined, the Plaintiff will suffer and continue to suffer irreparable harm to her federal

constitutional rights.
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| the Understanding Evolution Wehsite, defendants, acting in their official capacities on behalf of

29, The Establishment Clause prohibits preference of one set of religious beliefs of
| refigious denominations over another, In the Understanding Evolution Website, defendants,
acting in their official capacities on behalf of the State of California and the United Siates)

communicate a preference fore the religious beliefs, doctrinal statements, and viewpoints allzged

in paragraph 23 above,

30, The Defendants have namowly selected only theose faith traditions whose views
align perfectly with those of the NCSE and 10 the exclusion of other faith traditions. In sum, the
Defendants have selected from a voluminous body of religious traditions and theological
positions, a particular interpretation of religious doctrine with that of the government. By so
!dﬁiug. Defendants exclude other religions and theological views which they deem adverse 1o the
siats.

31. The Establishment Clause prohibits endorsement of particular religious belisfz. In

the Swate of California and the United States, communicate and endorse the religious beliefs)
doctrinal statements and viewpoints described in paragraph 25 through the means described in
paragraph 26 and actually seek to utilize the Understanding Evolution Website to proselytiza
i]}ub]iﬂ school students and the general public w adopt those government endorsed religious
beliefs, doctrinal statements and viewpoints.

31.  The Establishment Clause prohibits the government from showing hostility toward
religion, or toward a particular religious belicf or denomination,
33, In the Understanding Evolution website, defendants express endorsement n{;
religious beliefs and denominations that embrace the religions doctrine that there is no conflict
between religion and evolutionary theory and express disapproval of any religious beliefs and
denominations that embrace the religious doctrine that there s a conflict between religion andi
evolutionary theory.

34, Defendants® actions have no secular purpose,

is The Defendants® policy demonstrates impermissible hostility towards religion.

COMPLAINT
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| Evolution Websile is unconstitutional and violates the Plaintifi™s rights as puaranteed under the

36.  The Defendants’ policy and practice requires an cxcessive entanglement of
religion.

a7 There is thus an identifiable measurable sum of public funds being used 10 further
ihe actions of the Defendants and each of them. Specific tax dollars are spent solely for the above-
deseribed activities by Defendants and each of them, Moreover, the unlawful acts of Defendants,
as described above, adds costs to the operation of the website. As a result, Plaintiff has sustainad
an injury resulting from the above-described government expenditure of 1ax revenues,

38.  Defendants have no compelling interest that would justify their hostility towards
religion, nor for their endorsement of some religious beliefs and denominations.

AL The Delendanis' policy therefore violates the Establishment Clause of the First
Amendment to the United States Constitution as incorporated and applied to the states under the)
Fourteenth Amendment.

WHEREFORE, Plainiifl respectfully prays that the Court grant the relief sst forth
hereinafter in the praver for reliel

I'RAYER FOR RELIEF
WHEREFORE, PlaintilT requests the following relief!

A, That this Court preliminarily and permanently enjoin the Defendants from continuing
to publish the Understanding Evolution Website with the religious and anti-relisious materials and
statements alleged in this complaint, and that Defendants be enjoined from spending any|
additional monsy from the State of California and or the National Science Foundation in reiatiun!
to such religious and anti-religious materials and references on the Understanding Evolution
Website;

B. That this Court enter declaratory judgment stating that the Defendants’ inclusion and

publication of such religious and anti-religious materials and statéments in the Understanding]

First and Fourteenth Amendments to the United States Congtitulion;

COMPLATNT
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C. That this Court award Plaingiff nominal damages in the sum of S100 arising from the
acts of the Defendants as an important vindication of the constitutional rights at stake;

[. That this Court award Plaintifi her costs and éxpenses of this action, incleding
reasonable attorneys’ fess, in accordance with 42 U.S.C. § 1948 and other applicable law;

E. That this Court grant such other and further relief as the Court deems equitable, just)
and proper;

F. That this Cowt adjudge. decree and daclare the rights and other legal relations of the
parties 1o the subject matter here in controversy, in order that such declarations shall have the
force and effeet of final judgment; and

G. That this Court retain jurisdiction of this mater as necessary to enforce the Cour™s
orders,

Dialed: October 13, 2003

PACIFIC JUSTICE INSTITUTE

e .
g _-:‘:'.‘-" ’f:-.__l ]
Kevin T, Snider,
Attornev for Plaintiff
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REQUEST FOR JURY TRIAL

Plaintiff requests trial by jury of each of her claims. to the extent available under law.

E A -
By, & €= g X
Kevin T. Snider,
Arnorpey for Plaintiff

—

Certification of Interested Entities [Civil L.R. 3-16]

Pursuant to Civil L.E. 3-16, the undersigned certifies that as of this date. other than the
named parties. there is no such interest 1o report,

Diated: October 13, 2005

B}': __..__‘__P‘i_\_‘_\ __-d‘::-;—?
Eevin T, Snider,
Attomey for Plaintiff
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WWW. Evnlution

MEF Org ESI
Intial Amendment Date May 10, 2000
Latest Amendment Dote May 3 2005
Awarnd Nomber 0026613
Award Instrument Saadard Grant
Program Manager Michac] I Pibum
EST Division of Elementary, Sscondary & Informal Edusation
EHR. Dirsczoeare for Education & Human Resaurces
Start Date Aprll 1, 2001

Expires Octaber 31, 2006 (Estimated)
Awarded Amoont to Date 3523261
Investigatoris) Roy Caldwell 4rovilisocrates. berkelev.eda{Principal Investigarar)
Kevin Padian (Farmer Principal Invesigaiar)
David Lindberg {Co-Principal Investigatar)
Sponsor University of California-Berkelzy
Sponsared Projecrs Office
Berkefsy, CA 04730 510M642-6000
MNSF Program{s) TEACHER ENHANCEMENT PROGRAM
Ficld Application(x) 0000059 Other Applications NEC
Program Reference Codeis) SMET. 2177
Frogram Elemeni Code(s) 7300

Abstrace

The National Center for Selence Education proposes (o develop a websie on evalution and the
nature of seience for K-12 seachers. This project. "WWW Evolution,™ aims ta improve tsacher
understanding of the Astere of science. the pamems and processes of evalutian, and (ke history aff
evalutionary thought and 1o increase their ability to teach these subjecis eMectively. The Site will
also provide wachers with classroom resources, including & selection of effective #ppeazches and
teaching simtegies and a scarchable database of curricula, tescher-ested getivities, and lasson
plans, which ar consistent with thase modeled in the Mational Science Education Standards,

The evaluaticn of the project will include miltple aspecis of the propased website and jis
comstituent elements, ranging from IS appeal and udilicy to fi= ability to halp users undersiand
New corcepls and acqulre sirategies for = and confldence ia - tezching evolution.

laird B/05/2005 |07 AM

Exhibit 1
page 1 of 1



Misconceptions: Evolution and Religion are Incompatible hitp:fevolution berkeloy. edwevosite/misconceps TV Aandreligion, shtml

Home> Misconceptions

ate Indes Ll Waniais

=
Heligion

with Religlon?

Misconception: “Evolution and religion
are incompatible.”

Teachers: H.HEPDHEH: EReligion and science (evolution) are very differant things.

SO e In sclence (as in science class), anly natural causes arm used to explain For concise
—LEL natural phenomena, while religion deals with baliefs that ars bayond the statements fram
this site. natural worid. many religious
arganizations
The misconception that one has to chooge between science and religion regarding evolution,
is divisive, Most Christian and Jewish religious groups have no conflict see Voicas for
with the theory of evelution or other sclentific findings. In face, many Bvplution on the
religicus people, including theslogians, feel that a deeper understanding BMCSE Web site,
of nature actually enriches their Faith, Moreover, In the sclantsfic
community there are thousands of sclentists who ara devoutly religlous
and also accept evoluthon.
Misconceptions:
Taaching Evolution
Understangding Evolution For Teachers Home - Understanding Evolution Home
Read how others have recopnized the Understanding Evolution websit
1ofl Q62005 10:20 PM
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The Domains of Science
and Human Preferences

by John &. Moore

No one has ever seen ong spacies evolve inko
anaother, yet scientists who study the history of
the earth and the nature of living organisms
are convinced that they da, and creationists,
whio are almast never professional $ciuntists,
are equally convinced that they do nol. This is
maore than an esoteric problemn that befuddies
philosophers because It has become an
unacceptably disruptive matber in rmany public
schools, When our dvilization is so totalty
dependent on science and technology, It is
Impartant thet the ctizens who make the
nation's decisions have a deap understanding
of the nature of Lcience and the strengths and
limitations of scientific evidence. The basic
inteflectual demands for 2o doing are not
wyerwhelming,

Two worlds of the mind

Science deals with the things and processes of the natural world that are
ganarally codified as biolegy, chemistry, physics, geology, and astroncmy.,
Strictly speaking, it Seek not truth per 58 but concepts that can explain
those natural things and procasses by using what is already kaown of
natural things and processes, These understandings must be based on
data derived from observations and experimants and they must ba
confirmabie by others. Alternatively, the purely human aspects of
oursalvas such as love, friendahip, habe, pleasura, parsonal parferences,
personal beliefs, ethics, and refigion demand neither svidencae nor proof.

Thus, wa live in two worlds of the mind. One is the world of sclence and
rational thowght that was so dominant among intsllecteals in the 18th
century that it was called "The Age of Reason,” or "The Enlightenmeant.”
Those intellectuals were deaply impressed with the ability of Newton and
many athers to provide explanations for the properties of light,
mechanics, and the movements of the heavenly bodies. Far many homan
beings, this was unsatisfactory due to the lack of attention paid te human
hopes and desires, The pendulum swung, and more emphasis was
devoted to the humanities, This emphasis on personal preferences gave
us the romanticiam of the 19th cantury-a swing from the rational end of
the spectrum to the emational.

No choice i necessary, because a full human life reguires that the rational
and the emoctional coexist. The rational must dominate when cne asks for
relinble axplanations of nature, the identification of and cure of diseases,
suspericr agricufture, and the technslogy requirad for our civilization.
Altmrmativaly, the emaotional or romantic mode is more personal, reflected
in our wanks and dreams.,

The two modes come into eonflict in the debabe babtween evolubtion and
creationism. Teachers struggle to clarify one concapt based on
confirmable avidence and the other based on personal preferances and
beliefs, Why does this serious condition exist? It exists because different
segments of society accept different criteria for evidence.

A devout creationist truly believes and reguires no canfirming data. This
belief demands the acceptance of supernatursl phenomena, that is, things

112720035 10:42 AM
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and processes that do not occur in nature and are above and bayand
natural explanations snd laws,

The daminant trend in the pattams of thought in Western Civilization
since the Middle Ages has been to abandon supernatural explanations and
o seek rational enes for natural phenomena. The enormous advances in
our understanding of how the human body works, treating diseases,
building trains, aircraft, and autamabiles, producing mora bountiful and
useful crops, and communicating more rapidly and efficently with others
throughout the world are based on raticnal thaught and the use of
scinntific procedures that form the basis of invention. They provide human
beings with encrmous powar, but we must remember that this power can
b2 used for good or for evil, The glorious news is that this grand ability is
totally eantrafled by human baings. We determine whether seience and
rational thought will be used to avgment or decraase human welfare and
happiness,

Bast explanation avallable

Scientists accept evalution because, after a century and a half, it
continues to explain the existing data and has yet to be replaced by &
batter theary. The fact that the evidence for biclogical evolution is
overwhalming does not mean that & creationist cannot believe in a divine
creation as described in Genesis. In the United States, everyone has a
protectad right to belleve anything netural, supernatural, or based on
human praferance. & major problem ensues, howewver, whan creationists
try o prevent the teaching of evolution in the public schoaols. Studants
should hear an hanest evaluation of what scientists whe have spent their
lives studying living and fagsil arganisms have conciuded about the
history of life over time. This mesans survaying the data and
understanding the interpretation of the data, which has left the coneept of
evolution the best explanation so far available to explain the history of life
owver the eons of geological tme.

The goal of all sdence is to formulate a statement, a concept, or @ heoey
that accounts for all the existing data on & major topic and that can be
axpanded, modified, or nogated on the basis of addilional information.
There are many cases where & concepk has been validated so adequataly
that one can say it is “true beyond all reasonable doubt.” One of thess is
the concapt of evolution, which has been greatly expanded beyond its
mid-18th-cantury formulation. New fialds such as genetics and molecular
bislogy have provided valuable new insights, along with new data from
the clagsical fialds of palecntology, comparative anatomy, and
embryslogy. For example, the observation that ail living creatures have
bodies composed of cells and that many of the same chemical reactions
occur within the cells of differant spacies can be undarstand as a
conseguence of the fact that the ancestor of all living species was a call
and that the basic cellular structura and its chemistry has been conservad
to this day,

There are no cbservations that invalidate evalution as baing the only
useful sclentific explanation available, Mevertheless, for Individuals lacking
a broad background in biolagy and geology, It Is not easy to relake these
observations to the conclesion that evolution is a useful theory and the
only scientific explanation. Unfortunately, this is true for many
conclusions in sclence. For exemple, few individuals today will mainkain
that night and day are the result of the sun robating around the earth, as
common sense seams to tell us and 85 was belinved for 50 many
centuries. Instead, the rotation of the earth on it$ axis gives us night and
day. This is now accapted, yet very few well-educated persons will be abie
to provide the evidential basis that this ks so. The same goes for the Big
Bang and other new theories in modern cosmalogy. It means fitthe to
most of us if told that one of the critical bits of evidence for the Big Bang
Iz that the spectral lings in light from distant stars show 8 =hift toward red
or that the temperature in deep space is little more than one degree on
tha Absolute Scale. When & well-educated nonscientist accepts that the
Big Bang is highly probabile, it will almost certainly be because he accepts
not the avidence but what the eosmologist says about Its significancs.

Conflict here to stay
Now back to the question of science and creationism. Does it really matter
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if individuals beliwva in divine creation? People are free to baelieve
anything they wish. As is the case with sclence, however, relipion can be
usad for good or evil, and the choice depends on human will,

It iz probable that the evelution/creationism confiict will be with us as
long as the current K-12 curriculum characterizes our schools. A solution
will require an understanding of the basis of the disagreements betwesan
scientists and creatfonists. We must reslize what scientists maan by
confirmable sclentific evidence and how it differs from other soris of
evidence. "Sclentific” means that it relates to the things and processes of
tha natural world. *Confirmable® means thet the scisntific observations
myst be repeatabla by others and the same results obtained. This
excludes all supematural statements that lack the key reguiremant of
repaatability,

The maferity of adults lack this understanding of the total incompatibility
between what the scientists and creationists have to say. A final answer
may come when the educaticnal system changes to provide mueh better
science education in the K-12 curriculum and especially In K-5. To the
extent that ignorance 18 the problem, education is the solution.

The waorld today has become so complex and uncertain that plans for the
prasant, and eapecially for the future, must be made on the best available
avidence, not on supernatural dréams. For exampla, the world cannot
support an Infinite number of human beaings, and even today we are
axcaading the carrying capacity of nature to supply same of tha
necessities for life, Thera can be no ex dews meching to save our skins, It
= esgential for us to usa the rational procedures af science to shape our
future. Yet science algne will not ensure an acceptable cantinuation of tha
human experimeant. Scienca and religion are both human constructs, and
aur responses o them can be no more than human cholces. The future
we chooge will be an ethical decision, but the voyage toward it rmust be
based on sclentific procedures. Both a scientific head and a warm heart
arg needed-~the heart to define the goal and the head o manage the
journey,

John A, Moore is emeritus professor of biology a1 the University of
Califomia, Riverside, and the original supervisor of cne of BSCS's first thres
high school textbooks, Biotogical Science: An Inguiry into Life (BSCS
Yeltow Yersion). His newest book 18 From Genesis to Genetics: The Case of
Evolution and Crestionism {University of Califomia Press, 2002},
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UNITED CHURCH BOARD FOR HOMELAND MINISTRIES:
Creationism, the Church, and the Public School

I. Background On The Creationism Issnc

Creationism is a relatively recent development in an older and on-going controversy
concerning the relationship between science and religion. In the 1920 the teaching about
evolution in public schools (specifically the work of Charles Darwin) was challenged on
the basis of perceived conflict with biblical teaching. In Tennessee John Scopes was
convicted of vielating a law which made it "illegal ... 10 teach any theory that denies the
story of the divine ereation of man as taught in the Bible, and to teach instead that man
has descended from a lower order of animals.” Although the conviction was overturned
on a technicality, the Tennessee Supreme Court upheld the constitutionality of the law
which was not repealed until 1967.

The central issue in challenges such as this is the apparent conflict between scientific
explanations about the origins of life. even the cosmos itself, and biblical accounts of
creation, Science and religion often are perceived as being in basic conflict concerning
creation.

In more recent decades, the debate has taken a new twist. While still opposing the
scientific theories of evolution concerning the origins of life, a number of persons began
1o suggest that certain scientific data and/or approaches could 'prove’ the validity of
biblical accounts concerning creation, In the 1960's and early 1970's, several
organizations were formed to promote the idea that the creation accounts recorded in the
book of Genesis were supported by scientific data, The terms "creation-science,”
"scientific creationism,” and "creationism™ are used to describe this interpretation of
scriplure.

This movement took on more focused activity in 1977 when over twenty state
legislatures recorded bills requiring teaching of "creation-science” when evolution was
taught. This "balanced treatment” proposition was passed as model legislation by the
Arkansas Legislature in 1981,

Opponents of the Act, including religious leaders, educators, and scientists, challenged
the constitutionality of the Act in the federal courts (McLean v Arkansas Board of
Education) and in 1982 the law was declared unconstitutional. A similar law was passed
in Louisiana and litigation went all the way to the U.S. Supreme Court. The court in
Edwards v Aguillard declared the law unconstitutional in 1987, the Supreme Court
decision has been applied in subsequent cases involving individual teachers who chose o
teach "creation-science” outside the curriculum, Federal counts declared that teaching
“creation-science” was a religious advocacy and, therefore, unconstitutional. Courts have
taken special care to protect the religious independence of students in the public schools.

Since the Supreme Court decision in Edwards, creationists have concentrated their efforts
at the level of the local school board, where they pressure educators to teach "creation-
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science," omit or qualify the teaching of evolution, and/or adopt textbooks that exclude
evolution. Additional terms for "creation-science," such as "abrupt appearance theory" or
"intelligent design theory" are attempts to avoid the constitutional issue of religious
advocacy. However, beyond the notion of "equal time” other issues are emerging. The
attempts to use scientific data and methods to prove certzin biblical claims are raising
concerns among many educators and scientists about the integrity of scientific inguiry
itzell and what students may be leaming about the nature and role of science. Science and
scientific methods can be abused by setting out to prove certain assumptions rather than
allowing even those assumptions to be open to inguiry and discussion.

The concemns over current activities by creationists touch basic affirmations about the
public school made by the United Church Board for Homeland Ministries, The effort to
make creationism part of the science curriculum in the public schools tests our
commitmenis to the public school, excellence in education, the integrity of science, and
academic freedom. It also tests our interpretation of the Bible and our belief in God's
unlimited creative powers.

It is therefore appropriate amidst this controversy for the United Church Board to work
with members of the United Church of Christ and others to understand this issue from the
perspective of our religious and educational traditions, We mean to assist persons to
participate fearlessly in open inquiry, debate, and action conceming the goals of
education; to understand the role of science, including an appropriate relationship
between science and faith: to help develop consensus in public policy issues affecting the
public school; and to support academic freedom at all levels of the educational

experience.

Il. Affirmations

1y We testify to our belief that the historic Christian doctrine of the Creator God does not
depend upon any particular account of the origing of life for its truth and validity. The
effort of the creationists to change the book of Genesis into a scientific treatise
dangeroushy obscures what we believe to be the thealogical purpose of Genesis. viz., 1o
witness to the creation, meaning, and significance of the universe and of human existence
under the governance of God. The assumption that the Bible contains scientific data
about origing misreads a literature which emerged in a pre-scientific age.

2) We acknowledge modern evolutionary theory as the best present-day scientific
explanation of the existence of life on earth; such a conviction is in no way at odds with
our belief in a Creator God., or in the revelation and presence of that God in Jesus Christ
and the Holy Spirit.

3} We aftirm the freedom of conscience and freedom of religion set forth and protected in
the U.S. Constitution, including the right of the creationists to their religious beliefs.

4) We believe that the nurturing of faith and religious commitment is the responsibility of
the church and home, not of the public school. No person or group should use the school
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o compel the teaching or acceptance of any creed or to impose conformity to any
specific religious belief or practice. Requiring the teaching of the religious beliefs of
creationists in the public school violates this basic principle of American democracy. We
concur with judicial rulings that the teaching of the religious beliefs of the creationists in
the public school science curriculum is unconstitutional.

3) We assert that the public school science curriculum is not the proper arena for the
expression of religious doctrine. However, we believe that the public school does have
the responsibility 1o teach abowt religion, in order to help individuals formulate an
intelligent understanding and appreciation of the role of religion in the life and culture of
all people and nations. In this context, it is fully appropriate for the public school to
include in its non-science curriculum consideration of the variety of religious literature
about the ¢reation and origins of human life.

6) We reaffirm cur historic commitment to the public school, and declare that each
student has the right to an education which rests firmly on the best understandings of the
academic community,

7) We affirm our historic commitment to academic freedom in the public school; in that
context, the open and full search for truth about all issues in science including creation
must proceed in the light of responsible scholarship and research, subject always to the
process of peer review. and of factual and logical verification, and of scientific
replication.

8) We reject any modification of science textbooks to include the point of view of the
creationists or that weakens scientific teachings, and we support publishers who resist
this effort. To do otherwise would abridge both academic freedom and the customary
practices of careful scholarship.

9) We affirm the responsibility of professional educators to make final decisions about
the public school curriculum. These decisions should be based on sound scholarship,
competent teaching practices, and policies of local and state school boards which are
accountable to the public and in keeping with judicial decisions upholding Constitutional
values.

I, Recommendations

1) That through study and discussion we, as church people, become informed about
issues of creation raised by both science and religion, including the "creation-science”
CORITOVeTsy.

2) That we urge pastors and teachers to preach and teach about issues of creation,
particularly the ways of understanding the first eleven chapters of Genesis, the first
chapter of the Gospel of John, and other relevant Scripture passages. We further urge
pastors and teachers to teach about the problems of biblical literalism in blocking creative
dialogue between the faith community and contemporary educational. scientific, and
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political communities.

3) That we support the determination of schools. school boards, and textbook publishers
to retain their professional integrity in treating the creationism issue, carefully
recagnizing the distinction between promoting religion and teaching about religion.

4) That we make all efforts to resist any viewpoint which would maintain that belief in
both a Creator God and in evelutionary theory are in any way incompatible. Confident in
our conviction that God is the ultimate source of all wisdom and truth, we encourage the
free development of science and all other forms of intellectual inguiry.

5} That clergy and laity exercise their civic responsibility to monitor the work of state
legislatures, taking care that any discussion of proposed "creation-science” legislation
include educational and constitutional questions, and affirming that such legislation is a
violation of the First and Fourteenth Amendments of the U.S. Constitution.

) That informed persons. including clergy and laity, in cach community monitor the
work of local school boards and state depariments of education, so that issues of
‘creation-science” may be discussed fully and openly if and when they come to their
agendas. In communitics being divided by the creationism controversy, we ask our
people to be both a source of reconciliation and a community of support for those who
oppose efforts to present creationism as a science.

7) That concemned educators and citizens work with teachers to support their efforis to
teach their disciplines with integrity, rather than omit subjects such as evolution as a way
of avoiding controversy.

%) That the church renew efforts to understand and relate to science and technology, not
only to comprehend and respond Lo issues of controversy, but also to discover new ways
of appreciating and expressing God's creative and redeeming activity.

I'V. For Further Reading

Ronald 5. Cole Turner. An Unavoidable Challenge: Our Church in an Age of Science and
Technology, a Foundation Paper on science and technology as a lifelong issue for
education, available from the Division of Education and Publication, UCBHM,
Cleveland.

Langdon Gilkey, Creationism on Trial: Evolution & God at Lintle Rock, Harper & Row,
19E5.

Betty McCollister, ed., Foices for Evolution, the National Center for Science Education,
Inc. (P.O. Box 9477, Berkeley. CA 94709

October 1992 (This statement supercedes the 1983 statement primted in the first edition of
Voices for Evolution)
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DEALING WITH ANTIEVOLUTIONISM

EUGENIE C. SCOTT

INTRODUCTION

N NOVEMBER of 1983, the Alabama Department of Education required all biology
textbonks used in the state to display a disclaimer informing the yvoung reader that this
textbook discusses evolution, a controversial theory some scientists present as a scientific
explanation for the origin of living things, such as plants, animals and humans, No one
was present when life first appeared on carth, therefore, any siatement about life's origins
should be considered as theory, not fact.

The govemor of Alabama in March of 1996 sent all biology teachers a copy of an
antievolution book, Dearwin on Trial, using his discreticnary funds.

Shortly thereafier, another “evolution as theory rather than fact" law was considered in a
nearby state. In March of 1996, the Tennessee legislature debated and ultimately rejected
a requirement that no teacher or administrator in a local education agency shall teach the
theory of evolution except as a scientific theory. Any teacher or administrator teaching
such theory as fact commits insubordination. . (Tennessee HB 2072/8B 3229, 1996)

Also during the spring of 1996, Georgia voted down an amendment to an education bill
that would "provide that local boards of education may establish optional courses in
creationism;" and as part of any science curriculum wherein students are taught
concerning the origins of life and living things, including the origins of humankind,
teachers shall have the right to present and critique any and all scientific theories about
such origins and all facets thereof, including without limitation scientific theories other
than evalutionism.

"Critiques of evolution", or "arguments against evolution" are code-phrases for creation
science, stimulated by Supreme Court Justice Antonin Scalia’s dissent to Edwards v,
Aguillard, the 1987 case that struck down "egual time for creationisim and evolution”
laws, Ancther "arguments against evolution" law was debated by the Senate Education
Committee of the Ohio state legislature in May of 19986, It was ultimately rejected {by a
vate of 12 - B). The wording dirccted that whenever a theory of the origin of humans or
ather living things that might eommonly be referred to as "evolution” is ineluded in the
instructional program provided by any schoal district or educational service center, both
scientific evidence and related arguments supporting or consistent with the theory and
scientific evidence and related argumenis problematic for, inconsistent with, or not
sipporting the theory shall be included,

And, as this essay was being written, news arrived to the office of National Center for
Science Education (NCSE) that the Cobb County, Georgia schoal district had requested
MacMillan-MeGraw Hill to delete a chapter on the Big Bang and earth's origin in an
earth science booklet for fourth graders, afier parents complained. Newspaper accounts
reported that MacMillan would comply.
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What's going on here? Clearly, pressure against the teaching of evolution has not abated,
and (judged from the increasing number of calls for help that NCSE receives) even
appears to be on the rise (Gillis, 1994; Scott, 1994; 1996.) What is it about evalution,
more than any other scientific theory, that elicits this response? The Alabama disclaimer
"no one was present” argument is especially puzzling, as many phenomena studied in
modem science are not observed directly. In fact, no one has stood in space and observed
the earth making its circuit around the sun through the course of a vear. but we do not
hear protestations that heliocentrism should be considered just a guess or hunch (the
street definition of "theory.")

Heliocentrism, as Galileo discovered, was once considered a challenge to religion,
because it was thought to conflict with the Bible. The Bible, read literally, assumes the
ancient view of the cosmos that the earth is the center of the solar system and the sun
revolves around it. Few Americans these days interpret the Bible as a geocentric
document, but a healthy percentage still accept a literal reading of Genesis regarding the
separate creation of plants and animals as independent "kinds". This belief contrasts
starkly with the scientific concept that living species are descended with modification
from ancestors that differed from then. Thus evolution, and not theologically-acceptable
belioeentrism, is vigorously opposed by an active segment of modern American society.

Anticvolutionism extends beyond mere Biblical literalism. however, as shown by
camparing survey data on American religious opinions with survey data on attitudes
towards evolution. Polls of adult Americans have consistently shown over the last fifieen
wears or 50 that a substantial proportion of us do not think humans evalved {whether
other creatures evolved is usually not part of the standard query.) In May of 1996, the
National Science Foundation released resulis from a telephone survey of 2,006
individuals who were asked questions about basic science literacy (Petit. 1996.) One
question was, "Human beings as we know them today, developed fom carlier species of
animals." Only 44% of Americans answered "True". In 1994, the American Muscum of
Matural History asked “Human beings evolved from earlier species of animals, true or
false” and only 43% agreed — results virtually identical to the NSF swdy.

Defining religions conservatism is tricky, as there is no uniform agreement on terms, One
term for conservative Christians is "evangelical.” Evangelicals are Christians who

believe the Bible is inerrant, and that salvation is achieved only through Christ (Hunter,
1983.) According to Marsden (1987), about 20% of Americans are evangelicals, far
fewer than the 44% of Americans whe reject evolution.

In a nutshell, there is more antievolutionism than there are religious conservatives:
antievelutionism appeals both to evangelicals as well as Americans who adhere to
religiously-moderate faiths. There is an frony here: the "official” thealogies of Catholic
and mainstream Protestant Christianity are not literalist, and have accommodated
evolution as the way God created (Scott. 1995.) NCSE's baak, Voices for Evolution
{Matsumura, 1993), includes a collection of statements from the Roman Catholic Pope,
the Episcopalians, Methodists. United Church of Christ, Presbyterians, and the Lutheran
World Federation (and several Jewish groups) all expressing respect for science and for
evolution as part of science. Nonetheless. even if the ministers, pricsts and rabbis accept
evolution, many people on the other side of the pulpit appear largely ignorant of their
own theology!

104122005 10:39 AM
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It is important for these of us trying to teach evolution to recognize that many of our
fellow citizens find evolution profoundly disturbing. They have been told or have
somehow acquired the belief {sometimes from scientists, unfortunately) that evolution
"praves” that there is no purpose to life. that life has no meaning. that they must give up
their sense of the divine. According to a respected City College of Mew York poll, 909
of Americans describe themszlves as religious (Goldman, 1991.) If evolution is presented
as antithetical to religion (which is precisely how organizations such as the Institute for
Creation Research present it), it is no wonder that a high percentage of Americans reject
it. Actually, as suggested by the selections in Voices for Evolution, mainline Christianity
can accommodate evolution, though it is doubtful that Biblical literalism can. As teachers
and scientists, we need to leave an opportunity for the religious individual to work out
the accommodation according to his or her beliefs. and not slam the door by inserting
extra-scientific philosophical statements about purpose and meaning into cur discussions
ol evoluticn, | will discuss this in greater detail helow,

& Return o top

THE IMPORTANCE OF EVOLUTION IN THE
CURRICULUM

Evolution is a necessary part of the science curriculum. A hiology or earth science course
taught without the inclusion of evalution is an inferior course. Students wha take these
courses without being told that evelution unifies the data and concepts of the field are
being cruelly short-changed. They will leave the course having being misled that science
largely consists of the tedious memorization of lists of facts, rather than a toal we can use
1o help us understand the world of nature. This episodic, atomistic view of science is
particularly regrettable: it turns students away from studying science, and perhaps worse
yet. defeats our efforts to produce a scientifically literate society.

Evalution needs to be taught, bt some teachers will be doing 5o in a hostile
environment. How can teachers present this topic and avoid the potential minefields? Or,
since some of the land mines are unavoidable, how can a teacher defuse them?

Evolution Happened — First, teachers need to be confident that evelution is state of the
art science. A common claim made by antievolutionists is that evolution is a "theory in
erisis." in the words from the title of a popular antievolution book (Denton, 1985.) Many
teachers have not studied evolution, feel unconfident about teaching it. and are
susceptible to being swayed by "new" information that "evolution is not as well accepted
as it used to be”. Evolution is presented matter-of-factly at every decent college or
university in this country, including Brigham Young, Motre Dame. and Baylor. It is
simply untrue that evolution is being widely challenged by scientists themselves. Help
vour colleagues to understand that scientists do not debate whether evalution {change
through time, descent with moedification) took place., though they vigorously argue how it
ook place — the processes, mechanisms and details of evolution. The
previously-mentioned Voices for Evolution contains 33 statements from scientific
organizations, all of which reassure teachers that evolution is indeed the reigning
paradigm cxplaining how the universe came to be in its present state. Some statements,
such as thet from the MNational Academy of Sciences' booklet Science and Creationism,
clearly distinguish between evolution as something which should be taught in the science
classroom. and creation science which should not:
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...the Academy states unequivacally that the tencts of "creation science” are not
supported by scientific evidence, that creationism has no place in & science curriculum at
any level, that it$ proposed teaching would be impossible in any constructive sense for
well-informed and conscientious science teachers, and that its teaching would be contrary
to the nation's need for a scientifically literate citizenry and for a large well-informed
pool of scientific and technical personnel. {Committee on Science and Creationism.
1984, p. 7-8.)

As scientists agree that evolution is a crucial part of science, 5o also do educators. The
Mational Science Education Standards, released in February of 1996, present evolution as
one of the "Unifying Concepts and Processes,” as well as listing it prominently in the
Content Standards for grades 9-12, Anticipating a tendency for states and districts to pick
and choose among the standards rather than truly revise their curricula, the publication
states firmly that, "No standards should be eliminated from a eategory.” Perhaps
presciently. the Standards chose evolution as a negative example. "For instance,
‘biclogical evolution' cannot be eliminated from the life science standards." (National
Research Council, 1996, p. 112}

"Benchmarks for Science Literacy,” the 1993 publication by the American Association
for the Advancement of Science's Project 2061: Science for All Americans, cites
evolution as an integral part of the science curriculum, Similarly, the California Science
Framework and the curricula of most other states require evolution to be presented.
{5ome disguise it as "change through time." and confuse ontogeny with phylogeny by
referring to evolution as "development.") Voices for Evolution includes statements from
30 science education organizations including the Mational Science Teachers Association,
the National Association of Biology Teachers, and the National Science Supervisors
Association — all exhorting science educators o teach evolution and not preseat creation
science. If evolution is a "theory in crisis,” somehow the entire seience and education
establishments are unaware of it

@ Retum (o top
KNOW WHAT YOU ARE TALKING ABOUT!

Now, appealing to authority may often be effective with students, but it is hardly
something we wish to encourage! Opponents of evolution rely exceedingly heavily upon
{out of context) quotations from authorities like Stephen Jay Gould in their attacks upon
evolution. Because "famous scientist X" said something, it supposedly should be
accepled. As it happens, when it comes to appeals to authority, the pro-evolution side
wins hands down! We have the National Academy of Scicnce, the Nabel laureates, and
all the other heavy hitters of big science — but what is more important, we have the
seience itself. Teachers need to be familiar with the data and theory of evolution, and
why this theory has such strong explanatory power, Evolution is accepted by scientists
today because it explains more observations than any alternative. Any of a number of
basic college level biology and especially evolution textbooks will provide teachers with
plenty of evidence for evelution being the unifying theory explaining observations from
biogeography, comparative anatomy, comparative biochemistry, the fossil record,
developmental biology, and many other fields.

Define Evolution — A colleague in physical anthropology teaching a small college in
the Southeast told me she was teaching a class of freshmen college students and found
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that none of them had ever studied evolution or even knew what evolution was, When
they found out, they found the concept exciting and intellectually challenging, and they
clamcred for a special course on the topic, Their response, in her words, was "Of course
species change through time! You mean that's evalution?!"

Sometimes finding out what evolution actually is (or more precisely, replacing erroneous
ideas about evolution) in itself reduces students' reluctance 1o learn about it. A proper
definition of evolution is important to helping students understand the concept.

It's been my experience {and perhaps yours too) that most non-scientists think evolution
means "man evolved from monkeyvs." which is an exceedingly narrow definition, It s
baoth scientifically accurate as well as strategically wise to embed evolution within the
broadest scientific context possible. Evolution isa't just about humans, or even about
living things. Astronomers do, after all, study cosmic evolution. Geologists and
geophysicists study the evolution of the planet earth, and evolution is the organizing
concept of earth science just as it is for the life sciences. Biologists and biochemists
study the change through time of living things. Rejection of evolution doesn't mean
merely rejection of "man evolved from monkeys." but rejection of principles relevant
(and in some cases crucial) to modern science,

The word "evolution” is defined and used in many different ways, some more useful and
accurate than others. Embedding evolution in a wide range of sciences requires a broad
definition. What unites astronomical, geological, and biological evolution is the concept
of change through time. But "change through time” can also refer to phenomena like the
water cycle, or the rotation of the earth around the sun, or the passage of energy through
a food chain, or the metamarphosis of insects, Mot all change is evolution, so we must
distinguish evolution as being cumulative change through time. The evolution of a star
from white dwarf to supernova is one such cumulative change,

When we discuss organic evolution, we must be especially precise. Here | part company
with many of my colleagues: 1 do not find the traditional “evolution is changes in genc
frequencies through time" 1o be & useful definition, even if it were modified to be
“cumulative changes in gene frequencies through time.” Especially at the beginning of a
course, who knows what a gene frequency is? The genetically-based definition of
evolution is useful in understanding the major constituents of evolution (genetic
variation, adaptation, reproductive isolation/speciation), but if a teacher waits until
students understand all of the related concepts, it will be the end of the semester. If
evolution is to be taught as the organizing principle of biology, we shouldn't wait until
the end of the semester to let them in on the secret! 1 find that even college students lose
track of the relationship of evolution to biology using this genetically-based definition,
and I am sure high school students will also.

What do we want students to know about organic evolution? The "Big Idea” is that living
things (species) are related 10 one another through common ancestry from earlier forms
that differed from them. Darwin called this "descent with modification,” and it is still the
best definition of evolution we can use, especially with members of the general public
and with voung learners. Descent with modification makes biology make sense. We can
study and understand the workings of evolution using genes, cclls, fossils, ecology,
taxonomy — you name the hiological subfield, and evolution is there.

For example. everyone teaches some taxonomy in high school and junior high, But how
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many explicitly teach how the concept of descent with modification makes it possible 1o
group organisms into taxa? Horses and donkeys are similar because they shared a
common ancestor quite recently, geologically speaking (in fact, they can still interbreed.
though the hybrid is sterile.) The horse/donkey group can be grouped with zebras
because it shared a common ancestor with zebras, and so on up through genera, families,
orders, classes, and phyla. Most of the time taxonomy is taught backwards: organisms are
classed together because they are similar. Wrong. They are classed together and they are
similar because they shared a common ancestor,

A good example of a confused understanding of evolution is even found in some
textbooks. How many times have vou seen the peppered moth or other cases of industrial
melanism used as an example of evolution? It is an example of change, but fluctuating
change. Remember that the frequencies of melanic genes shifted back to their
pre-industrial lows after scrubbers were placed on smokestacks and air pollution was
reduced. Industrial melanism is an example of natural selection, not of evolution, A good
exercise would be to have the students figure out whether industrial melanism could be
an example of evolution (as in our definition of "descent with modification.™) (Hint: add
reproductive isolation and speciation!)

Define Theory — Mot incidentally, teachers also need to be clear in their minds ahout
what a "theory" is. because {as illustrated in the examples with which | opened this
essay) evolution is under attack for being “just” a theory. The problem is that "theory” is
used outside of science in a deprecating way as a synonym for guess or hunch. What is a
“fact" and what is a "theory?"

A fact is a confirmed observation. For example, it is a confirmed ohservation that every
tetrapod known has at some stage of its life, a humerus, a radius and ulna, and a distal
cluster of bones corresponding to carpals, metacarpals and phalanges. The general public
{and even some scientists) wse the word "fact” to imply capitel T "Truth": unchanging
agrecment. In science, facts, like theories, may change: it was once a fact (for about 10
vears) that Homo sapiens had 48 chromosomes. But other observations were confirmed
and explanations found for the erroneous observations. and now we know that there are
46. In general, though, in science we treat facts as statements we don't need to test and
question anymore, but rather can use as givens to build more complex understandings,

A theory. in science, is a logical construct of facts and hypatheses that attemptsto explain
a natural phenomenon. It is an explanation, not a guess or hunch that one can casually
disregard. Theory formation — explanation — is the goal of science, and nothing we do
is more important. A scientist joked that we should applaud the Tennessee law punishing
teachers for teaching evolution as a "fact rather than a theory” because “everyone knows
that theories are more important than facts!" Theories explain facts, but the general
public doesn't know that.

Concerning evolution, then, what's a fact and what's a theory? One hears from many
scientists, "Evolution is FACT!!!" The meaning here is that evalution, the "what
happened,” is so well supported that we don't argue about it. anymore than we argue
about heliocentrism versus geocentrism. We accept that change through time happened,
and go on o try to explain how. What we mean and what is heard is often differenn,
however. What the public ofien hears when scientists say "Evolution is FACT!" is that
we treat evolution as unchallengeable dogma, which it isn't.

1IHIZ2005 1039 AM

Exhibit 5
Page 6 of 13



DEALING WITH ANTIEVOLUTIONISM hitp:fwww wemp, berkeley edu/ fosrec/ Scott ] hitml

Tof7

We must learn to present evolution not as "a fact” in this dogmatic sense, but "matter of
factly," as we would present heliocentrism and gravitation. Most people consider
heliocentrism and gravitation as "facts”, but they are not "facts” in my definition of
“confirmed observations." Instead, they are powerful inferences from many observations,
which are not in themselves questioned. but used to build more detailed understandings.

From the standpoint of philosophy of science, the "facts of cvolution” are things like the
anatomical structural hemologies such as the tetrapod forelimb, or the biochemical
homologies of cross species protein and DNA comparisons. or the biogeagraphical
distribution of plants and animals. The "facts ol evolution” are observations. confirmed
aver and aver, such as the presence and/or absence of particular fossils in particular strata
of the geological column {one never finds mammals in the Devonian, for example.) From
these confirmed observations we develap an explanation, an inference, that what explains
all of these facts is that species have had histories, and that descent with modification has
taken place. Evolution is thus a theory, and one of the most powerful ones in science.

We may also speak of "theories” (plural) of evolution, in the sense of the explanations for
hiw descent with modification has taken place, It is conceptually sound to separate
evolution as something that did or did not happen from explanations about how, or how
fast, or which species are related to which. I'll retumn to this idea below.

Indeed, teachers have to be sure that students know what theories are and why they are
important. Students also must — this is crucial — learn as part of their science
instruction that our explanations change with new data or better ways of looking at
things. Antievolutionists make the statement that “evolution isn't science hacause vou
guys are always changing your minds about stuff.” This is not a eriticism. That's the way
a vigorous scicnce works.

To page 2 of Scott
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Continued from page 1

DEALING WITH ANTIEVOLUTIONISM

EUGENIE C. SCOTT
DEFUSE THE RELIGION ISSUE

Prople don't oppose evolution because they disagree with the scicnce but because it
offends their religious sensibilities, In most communities, at least some students come
into a class wary of the "e-word" because somehow they have acquired the idea that
acceptance of evolution is incompatible with religious faith, Antievolutionists, in fact.
maks a special point of proclaiming that one is either an evolutionist or a creationist,
falsely dichotomizing the issue. Although it is not the job of public school science
teachers to teach thenlogy. when students come to class with their fingers stuck into their
ears and their eves closed. it is necessary 1o figure out a way to get the fingers cut and the
£yes open.

Maost Catholic and mainline Protestant denominations have accepted evolution as the
way God brought the world about, and this is also true of the theology of all but the most
conservative Jews. Although it would be inappropriate for 8 teacherto encourage students
towards or against any religicus view, it is appropriate to inform them, in a comparative
sense, of the existence of more than ene religious perspective on creation and evolution.
Because students are not tabulae rasae when they come to class, a constructivist approach
is  useful way to help them build their understanding of this importani fact,

Teachers have told me they have had good results when they begin the year by asking
students to brainstorm what they think the words "evolution” and "creationism” mean. As
expected, some of the information will be accurate and some will be erroneous. Under
"evolution.” expect to hear "Man evolved from monkeys™ or something similar. Don't he
surprised to find some variant of, "You can't believe in God" or some similar statement of
supposed incompatibility between religion and evolution. Under "creationism" expect to
find more consistency: "God"; "Adam and Eve.” "Genesis.” ete. The next step in
constructing student understanding of concepts is to guide them towards a more accurate
view. One goal of this exercise is to help them sce the diversity of religious attitudes
towards evolution,

After one such initial brainstorming session, one teacher presented students with a short
quiz wherein they were asked. "Which statement was made by the Pope?” or "which
statement was made by an Episcopal Bishop?” and given an "a, b, ¢" multiple choice
selection. All the statements from theologians, of course, stressed the compatibility of
theology with the science of evolution, This generated discussion about what evolution
was versus what students thought it was, By making the students aware of the diversity
of opinion towards evolution extant in Christian theology, the teacher helped them
understand that they didn't have to make a choice between evolution and religious faith.

A teacher in Minnesota told me that he had good luck sending his students out at the
beginning of the semester to interview their pastors and priests about evolution. They
came back somewhat astonished. "Hey! Evolution is OK!" Even when there was
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diversity in opinion, with some religious leaders accepting evolution as compatible with
their theology and others rejecting it it was educational for the students io find out for
themselves that there was no single Christian perspective on evolution. The
survey-of-ministers approach may not work if the community is religiously
homogeneous, especially if that homogeneity is conservative Christian, but it is
something that some teachers might consider as a way of getting students' fingers out of
their ears,

A less constructivist but not necessarily ineffective approach is wo begin by properly
separating “evolution” as something that oceurred (change through time) from the
processes and mechanisms — the causes — of evolution. Diefine evolution as an issue of
the history of the planet: as the way we try to understand change through time. The
present is different from the past. Evolution happened, there is no debate within science
as o whether it happened, and so on. Then, list {for later discussion) a aumber of causcs
or processes which might explain in whole or in part, how this change through time
might have taken place. Stress that this is where debating takes place, List both
currently-debated and also reéjecied explanations, such as Lamarckism, saltation,
Darwinian natural selection, neodarwinism, non-Darwinian evelution, and so on. At the
end of the list (and | recommend using a transparency or writing the list on the
blackboard), include "Supernatural Causation”. Explain that some peaple think that
change through time is caused directly or indirectly by a supernatural being, including
God, the Hero Twins (Navajo). or some other supernatural power. At this point you then
state because this is a science class, and science is limited to explaining through namral
forces, we cannot discuss supernatural causation here.

I have used this approach at the college level and scen a remarkable development: the
fingers start coming out of the ears. Just by mentioning the fact that some people believe
God was responsible for change through time, you are recognizing the view of many
Christian and Jewish students, even though you are not going to discuss it further (vou're
not & theology teacher!) Many religious students have never been exposed to a
continuum of religicus views, and in a very real sense, you are giving them an
opportunity to listen to you and not shut vou out. Note that you are not to promote
theistic evolution: the schools must be religiously neutral. The purpose of this exercise is
to give the student some critically important information so that he or she will be maore
willing 1o listen to the scientific information you will present,

Similarly, it is useful to separate "creationism” into two parts. Most Americans define
“creationism" as "God Created,” and when creationism is juxtaposed with evolution, the
translation made is that "evolution = God didn't create.” This is the perspective promoted
by antievolutionists, of course, but it is an unnecessary dichotomy, As discussed above,
mainline Christian and Jewish theology accept evolution as the way God created. The
other type of "creationism” tries to more specifically answer the question, "what
happened?” Special creation, the view of biblical literalists, is that everything in the
universe was created all at one time, in its present form. From my expericnce in dealing
with the general public on this issue (radio talk shows are very educational...), most
Americans are willing to accept that change through time has taken place, but they very
much want to retain God as the creator.

Whether God created is of course, not a scientific question, because science is restricted

to explaining natural phenomena using only natural processes. But science can tell us &
great deal about "what happened,” and the evidence powerfully leads us to conclude that
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change has taken place. not that everything appeared in its present form.

Helping students understand that evelution, like all scientific explanations, deals only
with proximate, never ultimate cause, allows them to accommodate their religious views
to evolution, if they so choose, Much resistance to evolution is overcome by allowing the
religious student to retain his or her faith in God the creator. while still aceepting the
scientific evidence for descent with modification.

"But | don't believe in evolution!” — There will doubtless be students who refuse o
accept evolution. That's all right. Remember. the job of you and your colleagues at the
K-12 level is ta help students understand the consenses view of a discipline, whether it is
history, literature, mathematics, or science. Mo one said a student has to "believe" ina
spherical earth, and in fact, a teacher in & small mountain community in Appalachia told
me that she had a brother and sister who would walk out of the class when she discussed
a heliocentric solar system! It's the job of the teacher 1o instruct, not to indoctrinate. All
vou are asking is that the student learn the subject. Whether he agrees with what is being
taught is up to him, Although you'd feel silly telling students, "Well, kids, today we're
going to discuss the theory of heliocentrism, but you don't have to believe it!," tension is
often reduced when you reassure students that all yvou're expecting of them is ta learn the
material (they have to pass the test, after all.) Whether they accept the modern scientific
consensus that evolution occurred is up to them.

& Belum to fop

COUNTER THE "EQUAL TIME"/"FAIRNESS"
SENTIMENT

Schoolboards in every state have been pressed by citizens to include creationism in the
science curriculum because "vou already teach evolution, so it's only fair to teach
creationism woe." The idea of "balancing” evolution with creationism, giving "equal
time," out of "faimess" is an approach that resonates with Americans, It is. in fact, the
strongest argument creationists have raised — not because of logical soundness, but
because Americans value faimess and equality,

Science is not a democratic process — We decide which explanation (theory) is superior
based on its power to explain successfully. not on how popular it is. Heliocentrism was
not a popular idea 300 years ago — ask Galileo — but it is now the standard explanation
fior the relationship of the earth to the sun because it explains so many more observations
than any other theory. The theories of kin selection and parental investment derived from
sociobiology are not "popular” views, but if they continue to explain social behavior
successfully, they will be utilized.

If scientists could vote to choase thearies, I'd vote for Lamarckism! It's a lot more
humane and useful than natural selection! But the world doesn't work that way. The laws
of nature work as they will, imespective of human wish or will. The explanations
scientists accepl are the ones that work, and Lamarckism doesn’t work. The special
creationism explanation that the universe was created all at one time in its present form
doesn’t explain nature nearly as well as the evolutionary explanation that the universe has
had a history and that change has taken place. Thus, special creation has been discarded
a5 a scientific explanation,

“It's only fair!" — It is not "fair" to mislead students by pretending that discarded ideas
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are still viable. We do not present geocentrism and heliocentrism as if they are currently
contending theories. We only confuse students by presenting special creation and
evolution as if both were equally scientific and as if scientists were still trying to decide
between them.

There is another question regarding the "Tairness” approach: How should educational
curricula be determined? Most of the time, we agree that the consensus scholarship of
history, literature, art, or science should be presented to Kindergarten-12th grade
students. We do not teach astrology with astronomy hecause professional astronomers
{and physics teachers) tell us that astrology is not considered good scholarship.
Biologists, geologists, astronomers and other scientists tell us that evolution should be
taught, and creation "science” should not. The proponents of creationism in the
curriculum are a political pressure group owtside of the educational and scientific
commimities. A good defense against the "fairness” argument is 1o point out that we do
not determine scholarship depending on what a political pressure group wants, otherwise
we would teach Holocaust revisionism along with standard World War IT history, and
give equal time in medical schoal to the ideas that AIDS is caused by viruses and AIDS
is a curse sent from God.

“Teach both creationism and evolution to promote critical thinking” — Ofien teachers
are encouraged by parcnts or others to present creationism with evolution for pedagogical
reasons: supposedly, presenting nonscience with science and "letting the children decide”
will improve their reasoning skills. It makes more sense to have students practice critical
thinking by evaluating ideas that are truly in contention. Few teachers would have
students evaluate the "scientific” evidence for Mat-carthism (there is some, with emphasis
on the quotation marks!) versus spherical-earthism "and let the children decide.” Again,
the creationists make an issue of whether evelution occurred, rather than how, The
scientific debates eoncern the latter, not the former.

It is possible to use creationism and evolution as foils in a discussion of the nature of
science. but this may well result in a student's taking offense at what may appear to be
eriticism of his or her religion. It is better to avoid this, for many reasons.

Evaluating the creation science literature requires far more background than students
have, or will have — and maybe even than the teacher has. Most teachers would not ask
students to evaluate whether balloon angioplasty or by-pass surgery should be used to
treat hcart failure, and that question deals "only" with medicine, one field in biology,
Consider that organic evolution {not to mention astronomical and geological evolution)
relies on data from biochemistry, comparative anatomy, the fossil record, biogeography,
and many other fields, The vast majority of students are not well enough versed in even
one of these areas to critically evaluate it. The amount of time devoted io evolution in
mast classes is pitifully small as it is, although the consensus of science educators and
scientists is that it should be the organizing principle of biology and geology. and be
referred to regularly throughout the semester. Few teachers who favor teaching the “two
medels” would be willing to spend enough time teaching about evolution so that students
could see why the creationist arguments are faulty.

@ Return to top

SUMMARY

Teachers should teach evolution, but in many elassrooms they encounter much
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opposition, mirroring the rejection of evolution by large percentages of the population.
There are three approaches discussed here to help teachers deal with antievolutionism.

First, be informed about the nature of science, and the science of evolution.

Second. understand the religiously-based opposition 1o evolution, and consider ways to
defisse it. Before students can learn evolution, they must be willing to legrn, and many
come into class thinking that evolution is incompatible with their religious views. In
some cases, this will indeed be the case, and nothing a teacher can say will change it. In
this situation, it is best to remind the student that the job of the teacher is to communicate
the consensus view of the field, and the job of the student to learn it. Whether the student
accepts what he learns is up to him. For most students, becoming aware of the pluralily
of religious views towards evolution allows them to accommodate their views to the
science you are presenting.

Finally, there is much pressure an leachers to teach creationism along with evolution in
the science class because doing so is "fair,” or perhaps “good pedagogy”. Neither is the
case: students should leam state of the ant science, not outmoded views which have been
rejected as science. Also, we do not determine curricula based on the desires of a
pressure group, but based on the consensus of scholars in the field.

But teachers themselves need to take the initiative, because ultimately, the buck stops in
the classroom. with the teacher. Many teachers teach science without having had training
in the subject, or with only inadequate training, Especially at the elementary level, many
teachers have "science phobia®, These teachers are especially reluctant to teach
evolution, for ebvious reasons. They need better knowledge of the content of science, but
they also need encouragement 1o teach a controversial issue. There are many
knowledgeable teachers who are teaching evolution, and teaching it well. You have a
responsibility to mentor those who are not. and | encourage you to do so.

Evalution is the organizing principle of biology and geology, and it needs to be taught if
we are to produce new scientists as well as have a scientifically literate socicty, There is
help for teachers willing to teach this "controversial subject.” from organizations like the
MNational Association of Biology Teachers, the National Center for Science Education,
and also — most importantly — from colleagues.

4@ Ralum to top
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