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Teaching Evolution Workshop: Meeting the Challenge June 12,2006 i d



Evolution/Intelligent Design in the News

Georgia State Schools Superintendent
Kathy Cox:

Removed references to evolution from
the proposed biology curriculum
because It IS "a buzzword that causes a
lot of negative reaction."

Cox said the curriculum could include
the “teaching of intelligent design.”




Evolution/Intelligent Design in the News

Evolution is a “controversial theory some scientists
present as a scientific explanation for the origin of
living things, such as plants, animals and humans.

No one was present when life first appeared on
earth, therefore, any statement about life’s origins
should be considered as theory, not fact.”

1995 Alabama textbook disclaimer
from the State Board of Education




Evolution/Intelligent Design in the News

Tom Delay:

The Columbine shootings
occurred in part “because our
school systems teach our children
that they are nothing but glorified
apes who have evolutionized out
of some primordial mud.”




Evolution/Intelligent Design in the News

George C. Deutsch, presidential appointee at NASA:

The Big Bang iIs “not proven fact; it is opinion,” and
thus the word “theory” should be used with every
mention of Big Bang.

It is not NASA'’s place to make a declaration about the
origin of the universe “that discounts intelligent design
by a creator.”

He claimed a 2003 bachelor’s
degree from Texas A&M.
Texas A&M confirmed that he
never completed his degree.
He has now resigned.




Intelligent Design In the News

President Bush told Texas
newspaper reporters that he
believes that intelligent design
should be taught alongside
evolution as competing theories.

“Both sides ought to be properly
taught ... so people can
understand what the debate is
about.”




What is Science?

“Science Is a particular way of knowing about
the world. In science, explanations are limited
to those based on observations and
experiments that can be substantiated by

other scientists.” National Academy of Sciences

Some of humanity's most profound questions
pertain to meaning, purpose, and morality.
Their answers lie beyond the reach of
science.




Hallmarks of Science

e Testable (falsifiable) hypothesis making

e Experimental tests

* Willingness to modify theories in light of new evidence
e Critical peer review

» Repeatability of tests by others

In this way, the accuracy and sophistication of

descriptions of the natural world tend to increase with
time.




Why should you believe anything | say?

People on both sides of a debate can say
anything they want. And often do!

Demonstration

* More than just words.

| was not actually injured doing
this demonstration!




Scientific method Is a process that gives
our words greater weight and meaning
due to testing ideas against experiment
and by many people through a well
defined mechanism.




What i1s Evolution?

Biological evolution is the theory that life on
Earth has developed from a common

ancestor.
This Is sometimes described as descent with

modification.




What is Intelligent Design?

This term has many meanings to many
different people. It means more than just
believing in God.
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IS It science or religious creationism? Or both?
Or neither?




Discovery Institute

For this talk, | will use the case put forward by the
Discovery Institute to define Intelligent Design.

2 Discovery Institute - Mozilla Firefox

>TECHNOLOGY &
DEMOCRACY

= SCIENCE &
CULTURE

D|SCOVERY

>ECONOMICS

=BLOGS

= 0THER PROGRAMS

Phillip Johnson (often referred to as founder of ID)
Michael Behe (proponent of irreducible complexity)
Charles Thaxton (text project chairman for Of Pandas and People )




Essential Readings

Discovery Institute
has effectively lobbied
many states and
education boards to
promote ID.

Here is their list of
essential readings.

ESSENTIAL READINGS

Essential Books

Darwin an Trial , by Phillip Johnson

Darwin's Black Box, by Michael Behe

Design Inference, by William Dembsk

Design Revolution: Answering the Toughest Questions About Intelligent Design , by William
Dembski

lcons of Bvolution , by Jonathan Wells

The hystery of Life's Qrigin: Reassessing Current Theories, by Charles B. Thaxton

The Privileged Planet , by Guillermo Gonzalez and Jay Richards

Danwinism, Design, and Puhlic Education , edited by John Angus Campbell and Stephen
hewer

Essential Articles

The Origin of Biological Information and the Higher Taxonomic Categories
By: Stephen C. Meyer

Froceedings of the Biological Society ofWashington

malecular Machines: Experimental Suppor far the Desgign Inference
By: Michael J. Behe
Cosmic Pursuit

Science & Desigh
By William Dembski

First Things

DA and Other Desgigne
By: Stephen C. Meyer
First Things

Survival ofthe Fakest (PDF)
By Janathan YWells
American Spectatar

Are We Alone®?
By: Jay W, Richards & Guillermo Gonzalez
The American Spectator




Exact Definition?

Even within the literature recommended from
the Discovery Institute, there are a variety of
definitions of Intelligent Design.

Examples:

* The Earth is less than 10,000 years old and
all species were created with their essential
features as seen today

* The Earth is 4 billion years old, people
evolved from other species, but earlier
biomolecular structures indicate ID.




Brief Legal History in America

1925 — Scopes v. State
Criminal prosecution of public school teacher for teaching
about evolution. School teacher found guilty and fined.

1968 — Epperson v. Arkansas
Supreme court struck down Arkansas’s statutory prohibition
against teaching evolution.

1975 — Daniel v. Waters
Courts struck down equal time for evolution and teaching the
biblical view of creation.

1982 — McLean v. Ark. Bd. of Education
Courts concluded that creation science “is simply not science.”




1987 — Edwards v. Arkansas

Attempt to “utilize scientific-sounding language to describe
religious beliefs and then require that schools teach the
resulting “creation science” as an alternative to evolution.”

Struck down by the Supreme Court as violating the
Establishment Clause.




What is the Establishment Clause?

“Congress shall make no law respecting an
establishment of religion, or prohibiting the
free exercise thereof.”

Establishment Clause of the First Amendment
of the United States Constitution




Evolution/Intelligent Design in the News

In October 2004, the school board In
Dover, Pennsylvania voted to require that
Intelligent Design be taught in high-school
biology classes.




Dover School Policy

School board required teachers to read to 9" graders in biology:

“The Pennsylvania Academic Standards require students to learn about
Darwin’s Theory of Evolution and eventually to take a standardized test of
which evolution is a part.

Because Darwin’s Theory is a theory, it continues to be tested as new
evidence is discovered. The Theory is not a fact. Gaps in the Theory exist
for which there is no evidence. A theory is defined as a well-tested
explanation that unifies a broad range of observations.

Intelligent Design is an explanation of the origin of life that differs from
Darwin’s view. The reference book, Of Pandas and People, is available for
students who might be interested in gaining an understanding of what
Intelligent Design actually involves.

With respect to any theory, students are encouraged to keep an open
mind.”




Addendum

After administrators read the statement, they added
“there will be no other discussion of the issue and
your teachers will not answer questions on the
Issue.”

?




Judge at Trial

“Jones Is a lifelong Republican
appointed to the federal bench in 2002
by President Bush.”

NY Times Dec. 18, 2005.

Dover Judicial Decision
Case 4:04-cv-02688-JEJ Document 342 Filed
12/20/2005

http://www.pamd.uscourts.gov/kitzmiller/kitzmiller 342.




Irreducible Complexity

Professor Behe argues that many
biological systems are irreducibly
complex and thus require an
intelligent designer.

“By irreducible complexity | mean a
single system which is composed of
several well-matched, interacting
parts that contribute to the basic
function, wherein the removal of any
one of the parts causes the system
to effectively cease functioning.”

Professor Behe, Darwin’s Black Box




Logically Flawed Definition

Will a system fail to work if we take away one part?

Is there a step wise process resulting in the final
system?




Irreducible Complexity

Behe acknowledged that “the task facing evolution,
however, would not be to remove parts from
sophisticated pre-existing systems; it would be to
bring together components to make a new system
In the first place.”

Behe says he hoped to “repair this defect in the
future.”

No update in four years.




Blood Clotting Example

e e S

Irreducible complexity examples are falsifiable by
showing that there are intermediate structures with
selectable functions.




Intermediate Examples

Scientists predicted that
more primitive animals
such as fish would be
missing certain blood e
clotting proteins. The
recent sequencing of the |[EEEEEEE—-
fish genome has shown

just this.

One of thousands of scientific papers published In
peer reviewed journals on evolution.
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Intelligent Design Publications

“There are no peer reviewed articles by anyone
advocating for intelligent design by pertinent
experiments or calculations which provide
detailed rigorous accounts of how intelligent
design of any biological system occurred.”

Professor Behe at trial

ID also features no scientific research or
testing, this despite a significant budget at
organizations like the Discovery Institute.




Templeton Foundation

The Templeton Foundation, a major supporter of projects
seeking to reconcile science and religion, says that after
providing a few grants for conferences and courses to debate
Intelligent design, they asked for proponents to submit
proposals for actual research.

“They never came in,” said Charles L. Harper Jr., senior vice
president at the Templeton Foundation.

“From the point of view of rigor and intellectual seriousness,
the intelligent design people don’t come out very well in our
world of scientific review,” he said.

Excerpt from NY Times Atrticle.

~ 5irjohn Marks Templeton




National Academy of Sciences

NATIONAL ACADEMY OF SCIENCES search: [ |

THE NATIONAL ACADEMIES

NAS signed into being by Abraham Lincoln in 1863.
Honorific soclety of distinguished scholars engaged
In scientific and engineering research, dedicated to
the furtherance of science and technology and to
their use for the general welfare.




Document on Creationism

Science and Creationism

A View from the National Academy of Sciences

http://nationalacademies.org/evolution/




Gaps In the Fossil Record?

ID often argues there are no
fossil records of intermediary
species.

NAS disagrees and cites many

examples.

How do we decide who to
believe?




Detalled Evolution Predictions?

ID often argues there are no detailed
predictions from evolutionary theory.
Scientists disagree citing many examples.

Theory predicts the number
of deleterious mutations in
chimpanzee DNA from the
number of mutations in a
different species’ DNA and
the two population sizes.
Experimental results agree
with theory.




Detalled Evolution Predictions?

ID often argues there are no detailed
predictions from evolutionary theory.
Scientists disagree citing many examples.

Differences in
corresponding proteins
detail when different
species emerged from
common ancestors. The
tree sequence agrees
completely with that
derived from paleontology.

How do we decide who
to believe?

Percent Amino Acid Change

Millions of years since divergence




Evolution Everyday

We observe evolution of microscopic organisms on
short time scales. Evolutionary theory Is a key part

of understanding influenza, AIDS HIV, and antibiotic
resistant bacteria as examples.

ID proponents say this is only changes within a
kind (adaptation or microevolution), although
“kind” Is not specifically defined.




Scientific Method

Note that there are over 100,000
scientific publications in peer reviewed
journals testing aspects of evolution.

There are only 3 publications in peer
reviewed science journals containing
arguments for ID.




Be Careful What You Google!

. . . [— T BAdr ced Seanch
sacond law of thermodynamics and evolution| | Search | S50 A

) Preferences

About half the web hits indicate that evolution
must be wrong because it violates the second
law of thermodynamics.

“In any process in which a
thermally i1solated system goes
from one state to another, the

entropy tends to increase.”
Reif p. 122-123.




No Violation of the Law

Ice crystals on T A4
your window do

not violate

the law of

thermodynamics. VT

“In any process in which a
thermally isolated system goes
from one state to another, the

entropy tends to increase.” Farth
Reif p. . _ _
122-123. Similar situation

with the Earth.




Blog versus Peer Reviewed Journal

There Is an enormous difference between
what someone decides to write on a blog
and what is written in a peer reviewed
scientific journal.

We often forget this key point.

For example Wikipedia.

WlhlPthA

ee Encyclopedia




Theory or Opinion

The Dover statement says evolution is “just a
theory’ which plays on the colloquial or popular
understanding of the term theory and suggests that
evolution is only a highly questionable ‘opinion’ or
‘hunch.”

Judge Jones

“Scientific theories are explanations of natural
phenomena built up logically from testable

observations and hypotheses.”
National Academy of Sciences




Einstein’s Theory of Special Relativity




What it means to “be there”?

“No one was present when
life first appeared on earth,
therefore, any statement
about life’s origins should
be considered as theory,
not fact.”

In fact, scientists measure
photons traveling to us
from 14 billion years ago.
This Is “seeing” as much as
we “see” with our eyes.

BIG BANG
RADIATION

INFLATION
THEORY =

fluctuations
form the
seads of
galaxies.

FIRST STARS
About 400 million years.

New Evidence

By measuring patterns in the polarization of
the radiation from the Big Bang (map at left),
astronomers were able to refine their
measurements of the infant universe. Thay
found strong evidence that the universe had
undergone a violent growth spurt in the first
trillionth of a second of time.

0. PATTERNS OF POLARIZATION
- Direction of light vibration.

A Big Bang Timeline
Agtronomers are now able to more accurately
calculate a timeline for major events in the
formation of the early universe.

DEVELOPMENT
OF GALAXIES,
PLANETS, ETC.

DARK ENERGY
ACCELERATED EXPANSION

WILKIMNSON
&  SATELLITE

p—————— 13.7 BILLION YEARS




Intelligent Design or
Intelligent Design Creationism?

King James Bible — Genesis
19: And the evening and the morning were the fourth

day.

20: And God said, Let the waters bring forth
abundantly the moving creature that hath life, and fowl
that may fly above the earth in the open firmament of
heaven.

21: And God created great whales, and every living
creature that moveth, which the waters brought forth
abundantly, after their kind, and every winged fowl
after his kind: and God saw that it was good.




Creationism

Creationism was defined as “various forms of
life that began abruptly through an intelligent
agency with their distinctive features intact —
fish with fins and scales, birds with feathers,
beaks and wings, etc.”

This was the definition used In
a pre-1987 version of the book.




Intelligent Design

“Intelligent design means that various forms of
life began abruptly through an intelligent
agency with their distinctive features already
Intact, fish with fins and scales, birds with
feathers, beaks and wings, etc.”

Comparing pre and post 1987 versions
Cognates of the word creation, which appeared
approximately 150 times were deliberately and
systematically replaced with the phrase
intelligent design.

What happened in 19877

Supreme Court Decision Edwards v. Arkansas




ID Response

At trial, Professor Behe responded that
the excerpt from the book was
“somewhat problematic”.

Behe was asked why he had not
objected since he was a reviewer of
the book. He said he had reviewed
only the section he himself had written.

He acknowledged it was not typical for
critical reviewers to review only their
own work.



|ID and Religion

Jonathan Wells, a fellow of the Discovery |
Institute wrote that as a follower of the |
Reverend Sun Myung Moon, he was given %
a mission to undermine Darwinism. Only :
then did he decide a degree in biology
would boost his credentials.

. .1\\}
| g 3
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At a recent debate, Stephen Meyer, also at
the Discovery Institute, indicated that one
of the reasons why humans and
chimpanzees cannot share a common
ancestor Is that humans have immortal
souls and chimps do not.




Dover Decision

“The overwhelming evidence at trial
established that ID is a religious view,
a mere re-labeling of creationism, and
not a scientific theory.”

“ID backers have sought to avoid the
scientific scrutiny which we have now
determined that it cannot withstand by
advocating that the controversy, but
not ID itself, should be taught In
science class. This tactic Is at best
disingenuous and at worst a canard.”



What is a “Canard”?

ca-nard

An unfounded or false, deliberately misleading
S1(0] 42

A short winglike control surface projecting from
the fuselage of an aircraft, such as a space
shuttle, mounted forward of the main wing and
serving as a horizontal stabilizer.

An aircraft whose horizontal stabilizing surfaces
are forward of the main wing.




Dover Decision

“We hold that the ID Policy is
unconstitutional pursuant to the
Establishment Clause of the First
Amendment of the United States
Constitution.”



Intelligent design ruling likely to cool challenges

The opinion has ?::::::':z:;.,':':”‘f*’“““
already Caused the B DEl cIENCEIRETIED
Ohio Board of evaluton i acion? Then k
Education to reverse

Its 2002 mandate that

10th-grade biology

classes single out i
evolution for “critical

with The Blade

analysis."




Evolution Conflict

Many religious people are made to feel the need to
defend ID without even knowing much about it.

This is because the rhetoric paints a dichotomy
between faith and science.

Either accept the literal interpretation of Genesis or
else believe in the godless system of evolution.

This is a false dichotomy.




At Churches Nationwide, Good Words
for Evolution

More than 10,000 ministers signed a letter stating
that the theory of evolution is “a foundational
scientific truth.” To reject it “is to deliberately
embrace scientific ignorance and transmit such

ignorance to our children.”

At Churches Nationwide, Good Words For Evolution
February 13, 2006, M |:|11|:1:a§.-'

By NEEL. ERJEE AND AMNNE BERRYMAN, GRETCHEN
EUETHLI REIBUTED EEPORTIMNG FORE THIS ARTICLE.
{N¥T), Natonal

Late Edition - Final Section & Page 16, Column 6, 754 words

‘Please Hote: Archive aricles do no
include photos, charts or graphics. More
information.

DISPLAYING FIRST 50 OF 754 WORDS -On the 197th hirthday of Charles Darwin, ministers at severa
hundred churches around the country preached v forts to undertmne the 7 0

! tween science and faith 15 false. At St
Dunstan's Episcop jll “hurch, a stnall contemporaty structure




Vatican Speaks Out

The official Vatican newspaper published an article
labeling as ‘correct’ the recent [Dover trial] decision
that intelligent design should not be taught as a
scientific alternative to evolution.

The Mew Y ork Tines

Januwary 19,2006

In 'Design’ vs. Darwinism, Darwin Wins Point in Rome

By IAN FISHER. and CORNELILA DEAN

EOME, JTan. 18 - The official Vatican newspaper published an article this week labeling as "correct” the recent decision
by a udge m Pennsylvania that mtelhgent design should not be taught as a scientific alternative to evolution.

"Tf the model propozed by Darwan 12 not considered sufficient, one should search for another," Fiorenzo Facchini, a
professor of evolutionary baclogy at the Uiversity of Bologna, wrote i the Jan. 16-17 ediion of the paper,
L'Oszervatore Eomano.

"But it 1z not correct from a methodological point of wiew to stray from the field of science while pretending to do
science," he wrote, calling inteligent design unscientific. "It only creates confiision between the scientific plane and those
that are philosophical or religious.”




Saint Augustine

“Usually, even a non-Christian knows something about the
earth, the heavens, and the other elements of the world...
And this knowledge he holds to as being certain from reason
and experience.

Now, it is a disgraceful and dangerous thing for an infidel to hear
a Christian, while presumably giving the meaning of Holy

Scripture, talking nonsense on these topics... SN T ek
If they find a Christian mistaken in a field which they |SBE 80" @
themselves know well, and hear him maintaining e (X
his foolish opinions about Scriptures, how then are
they going to believe those Scriptures in matters
concerning the resurrection of the dead, the hope
of eternal life, and the kingdom of heaven?”




EXxcitin

Scientific Questions

New scientific ideas and discoveries are missed
when all the focus is on non scientific ID debates.

Source: Carneie Museum Of Matural History

Posted: February 24, 2006
Scientists Discover First Swimming Mammal From The Jurassic

Ateam of international researchers have discovered a new species of primitive mammal capable of swimming in the Middle Jurassic
lake heds of China

In a cover article published in Science, the team of researchers from Camegie Museurn of
Natural Histary, Nanjing University, and Chinese Academy of Geological Sciences describe a
fossilized skeleton of Castorocauda lutrasimilis ([Castaro] - Latin for beaver, [cauda] - Latin for
tail, [lutra] -Latin river otter] and [similis] - Latin for similarity). Castorocauda had a beaver-like
tail, strong arms for digging, and sharp teeth specialized for aguatic feeding, similar to the
modem river atter

Castorocauda is a new taxon of docodonts, an extinct mammal group that existed from the
Middle Jurassic to Late Cretaceous. But this Mesozoic group has no modern descendants,
and is not directly related to modem placental mammals.

Uncavered from the Middle Jurassic Jinlongshan Formation of the Inner Mongolia Region, dated
approximately 164 million years ago, Castorocauda is the earliest-known mammal that had
specialized skeletal and soft-tissue features for swimming and teeth for eating fish. This
significant fossil offers the first evidence that some Mesozoic mammals occupied the
sermni-aguatic niche and that Mesozoic mammals as a whole had a much great ecological
diversification than previously thought.

Castorocauda is preserved with a pelt (guard hairs and under furs), making it the most
priritive-known mammal to be preserved with hairs. Carbonized in the fossil, the short and
dense under-furs were to keep water from the skin; the longer quard hairs are preserved as
impressions on the fossil slab. Fossilized furs of this animal provide fresh evidence on
phylogenetic evalution of mammalian fur &z ¥2" this kind of specialized pelt developed well
befare the rise of rodern mammals. All previously discovered fossils with fur belong to the
rmore derived taxa within the Mammalia or mammalian crown group

"Its lifestyle was probably very similar to the modem day platypus," said Dr. Zhe-Xi Luo, curstor  Castorocauds lutrasimilis [ife reconstriction. This
of Vertebrate Paleontology at Camegie Museum of Matural History, "It probably lived along river  ant has been selected for the cover of the Febriany
or lake banks. It doggy-paddled around, ate aguatic animals and ingects, and burrowed tunnels 24 2006 issue of Science Magazine. The artwork
for its nest.” of the reconstructed animal is 50% of actual fossi

Dr. Luo pointed out that, pedectly shaped for aquatic life, Castorocauda had a broad and scaly Gzel b= ton o ipting s CIME)

tail that propelled it through water just like the modem beaver. lts tail vertebrae are also similar
to those of beavers and otters. Because Castorocauda is not related to modern placentals, its adaptation for swimming is a convergent evolution to
the modem beaver and modern river otter, both of which are placentals.

Jet Propulsion Laboratory
California Institute of Technology

‘ + Yigw the NASA Partal
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NASA's Cassini Discovers Potential Liquid Water on Enceladus

March 9, 2006
(Source: NASA/PL)

MNASA's Cassini spacecraft may have found evidence
of liquid water reservoirs that erupt in
vellowstone-like geysers on Saturn's moon
Enceladus. The rare occurrence of liquid water so
near the surface raises many new guestions about
the mysterious moon

"we realize that this is a radical conclusion -- that
we may have evidence for liquid water within a body
so small and so cold," said Dr. Carolyn Porco, Cassini
imaging team leader at Space Science Institute,
Boulder, Colo. "However, if we are right, we have
significantly broadened the diversity of solar system
environments where we might possibly have
conditions suitable for living organisms."

High-resolution Cassini images show icy jets and
towering plumes ejecting large quantities of particles

Enceladus the Storptelier

at high speed. Scientists examined several models to explain the process. They
ruled out the idea that the particles are produced by or blown off the moon's
surface by vapor created when warm water ice converts to a gas. Instead,
scientists have found evidence for a much more exciting possibility -- the jets might
be erupting from near-surface pockets of liguid water sbove 0 degrees Celsius (32
degrees Fahrenheit), like cold versions of the Old Faithful geyser in Yellowstone,

B Mission scientists report these and other Enceladus
findings in this week's issue of Science.

o

Spray Above Enceladus ITT

"We previously knew of at maost three places where
active volcanism exists: Jupiter's moon Io, Earth,
and possibly Neptune's moon Triton. Cassini changed
all that, making Enceladus the latest member of this
very exclusive club, and one of the most exciting




Summary

Is there an Intelligent Designer?
On this | question | do not know the answer.

Have the specific proponents of Intelligent
Design shown scientific evidence or scientific

proof of an intelligent designer?
Absolutely not.

Intelligent Design as detailed in this talk i1s not
only not science, but an attack on science and
an attack on the pursuit of scientific knowledge.




Interesting Reading

In preparing for this talk, | read a large number of books, articles in the press, scientific peer
reviewed articles and physics and biology texts.

Below | list a few of these that | found particularly useful and accessible to a broad audience.
Note that “useful” does not mean | agree with everything or anything written in the text.

(Many useful free downloadable documents and references included)
Origin of Species, by C. Darwin

(It is very useful to see the topics of scientific discussion at the time)
Evolution vs. Creationism, by E.C. Scott and N. Eldredge

(Covers both sides of the debate and on many different fronts)
Intelligent Design Creationism and its Critics, by R.T. Pennock

(Link to Intelligent Design proponents suggested readings).
Darwinism, Design, and Public Education, edited by J.A. Campbell and S. Meyer
(Includes essays by most of the leading proponents of ID)
Darwin’s Black Box, by M. Behe
Of Pandas and People, by P. Davis and D.H. Kenyon
(Textbook on ID proposed for use by the Dover School Board)

(Dover Judicial Decision — extremely useful and accessible)

cornell_science _and_religion.mov
(Nobel Prize winner Eric Cornell’'s comments on ID and Science




