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Presenter
Presentation Notes
This talk will focus on some of the issues in the Dover (PA) “intelligent design” trial, which took place in 2005.  However, much of what I will cover deals with the evidence for evolution in a more general way, and the sorts of issues that confront science educators in schools today.



Presenter
Presentation Notes
First, a little background.  I’m a cell biologist at Brown University in Rhode Island.  I work on the structure and function of biological membranes.  I’m also a teacher.  In addition to courses in my specialty, I also teach Brown’s largest course, freshman introductory biology.  The course enrolls several hundred students, and has a staff as large a 20+ teaching assistants.  I’m also a textbook author, having written, although with my coauthor Joe Levine, a series of HS Biology textbooks published by Prentice Hall.  I’ve also written a popular book on evolution and religion called “Finding Darwin’s God.”



I’m curious.  Is there anybody on the stage 
that does not believe in evolution?

Sam Brownback
Mike Huckabee
Tom Tancredo

We Live in Extraordinary Times

Presenter
Presentation Notes
The theme of my presentation, when you get right down to it, is that we live in extraordinary times.  How extraordinary?  Only a few months ago 3 of the candidates for the Presidential nomination of one of our major parties indicated they didn’t believe in evolution.  



Presenter
Presentation Notes
The candidate whose explanation most surprised me was Mike Huckabee, who said that he didn’t wish to believe he was descended from a primate.  He may indeed think that, but any biologist who knows Primate classification might have a thing or two to tell Gov. Huckabee.



Who’s to blame for humans being 
classified as primates?

In Linnaeus's original system, genera were grouped 
into orders, orders into classes, and classes into 
kingdoms. Thus the kingdom Animalia contained the 
class Vertebrata, which contained the order 
Primates, which contained the genus Homo with the 
species sapiens -- humanity. 

Not Charles Darwin.

Carolus Linneaus:  the father of 
modern scientific classifcation, 

and a creationist
“Deus creavit; Linneaus disposuit”

Presenter
Presentation Notes
And, no, it wasn’t Charles Darwin who first classified humans as primates.  It was a creationist by the name of Linneaus.



Anti-evolution activity is nationwide

Presenter
Presentation Notes
Evolution is a national issue, and anti-evolution activity has occurred in nearly every one of the 50 states.  In the Fall of 2006, two statewide School Board elections (Kansas and Ohio ) actually turned on the issue. 



How does 
science deal 
with a new 

idea?

Novel Scientific 
Claim

Research

Peer Review

Scientific 
Consensus

Classroom & 
Textbook

Advocates of 
“Design” see the 

scientific process as 
something best 

avoided.

Intelligent Design 
“Theory”

Presenter
Presentation Notes
Although advocates of the latest anti-evolution movement, “Intelligent Design,” claim to have a new and novel scientific theory, they seem to be disinterested in working to convince the scientific community of the validity of their theory.  They prefer direct political action and public relations to the usual route.



“I also don’t think that there is really a theory of intelligent design at the present 
time to propose as a comparable alternative to the Darwinian theory, which is, 
whatever errors it might contain, a fully worked out scheme. There is no intelligent 
design theory that’s comparable. Working out a positive theory is the job of the 
scientific people that we have affiliated with the movement. Some of them are 
quite convinced that it’s doable, but that’s for them to prove…  No product is ready 
for competition in the educational world.”

Phillip Johnson in the Berkeley Science Review, Spring 2006

Even its advocates admit that ID is a 
scientific failure

Presenter
Presentation Notes
Berkeley Law School professor Phillip Johnson in generally acknowledged as the intellectual founder of the ID movement.  In a candid moment in 2006, he admitted that the scientific case for ID had not been made, and that ID had nothing that was ready to become part of science education.  Many of its advocates, of course, have argued otherwise.



But ID remains a 
public relations 
success story

J. Miller, E. Scott, S. Okamoto, 2006

The United States is near 
the bottom in public 

acceptance of evolution

Evolution is True Not Sure Evolution is False

Presenter
Presentation Notes
Despite its admitted scientific failures, ID has nonetheless been a success at public relations in the US, where nearly half of the population regards evolution as “false.”  This places the US near the very bottom of industrialized nations in terms of acceptance of evolution.



12 Florida Counties have 
now passed resolutions 
urging changes in 
Florida’s pending science 
standards, which would 
for the first time cite 
evolution as the central 
organizing principle of the 
life sciences.

But ID remains a public relations 
success story

Confirmed in Support of Science (2)
Unknown (43)
On Watch List (7)
Resolution Passed (12)
Resolution on Future Agenda (3)

Presenter
Presentation Notes
The situation in Florida is typical.  A statewide struggle has taken place in the last few months over new science standards that for the first time include evolution.



Presenter
Presentation Notes
In 2005, the issue came to a head in the small Pennsylvania town of Dover, where the local school board instituted a plan to teach students about ID.  They purchased two classroom sets of an intelligent design textbook (“Of Pandas and People,” which is published in Texas), and wrote a statement on ID to be read to Biology students as part of their regular lessons.  The Dover science teachers refused to cooperate, and eventually 11 parents of students filed a First Amendment lawsuit against the Board.  The case became known as Kitzmiller v. Dover.



The Dover Board was following a 
legal playbook coauthored by the 
Director of the Discovery Institute’s 
Center for Science & Culture, and 
published by The Foundation for 
Thought and Ethics, which also 
published the ID textbook Of Pandas 
and People.

Presenter
Presentation Notes
The Dover Board was not acting in isolation.  It was actually following suggestions of the Seattle-based Discovery Institute, a leading advocate of ID.  Two of their senior fellows coauthored a booklet entitled “Intelligent Design in Public School Science Curricula” which outlined strategies similar to those followed by the Dover Board.



September 26, 2005
Trial Begins

Presenter
Presentation Notes
After months of pre-trial maneuvering, Kitzmiller v. Dover was gaveled to order in September 2005.  I served as lead witness for the plaintiffs, and spent the first two days on the stand.  The trial would last 6 weeks, and was covered by press around the world. 



For ID proponents, the trial 
was their chance, in front of a 
conservative judge, to present 
the “science” of design.

Presenter
Presentation Notes
For proponents of ID, this was their chance.  They had claimed that their ideas, in contrast to the “creation scientists” of the 1980s, would pass Constitutional muster.  They were also excited by the prospect of trying the case in front of Judge John E. Jones III in Federal Court.  Jones was a conservative Republican appointed by President George W. Bush, and has a reputation as a strict constructionist on Constitutional issues.



Actual Result?

The trial 
demonstrated the 
collapse of ID as a 
scientific theory.

Presenter
Presentation Notes
The actual result of the trial was not at all what the ID movement had hoped.  It was, in fact, a disaster for ID, demolishing any pretense it might have had to be a legitimate scientific theory.  In the slides that follow I will give a few examples of the extent to which its scientific claims collapsed under scrutiny.



Why not? 
Because these structures possess “Irreducible 
Complexity,” and that means they could not have 
been produced by evolution — even in principle.

Biochemical Claim: Evolution cannot explain 
the origin of Complex Cellular Machines

Prime Example
• Bacterial flagellum

Bacterial Flagellum

Electron micrograph 
of an E. coli showing 

several flagella
at the apex of the 

cell.

Presenter
Presentation Notes
One of the principal claims of the ID movement is that evolution cannot explain the origin of complex cellular machines, like the bacterial flagellum, shown in this slide.  Since they could not have evolved, according to the ID movement, they must have been “designed,” which really means that they must have been brought into existence by acts of special creation.



“An irreducibly complex system cannot be produced 
directly ...  by slight, successive modifications of a 

precursor system, because any precursor to an irreducibly 
complex system that is missing a part is by definition 

nonfunctional.”

Bacterial Flagellum

Michael Behe. Darwin’s Black Box, p. 39

Presenter
Presentation Notes
Dr. Michael Behe, a Lehigh University biochemist, is probably the foremost advocate of this position.  He says that the reason evolution could not have produced molecular machines like the bacterial flagellum is because it and other multipart biochemical structures are “irreducibly complex.”  In this slide you can see the definition of irreducible complexity - the multiple parts of such a structure cannot be produced gradually, a few parts at a time, because any “precursor” system that is missing even a few of the parts is “by definition nonfunctional.”



"A good example of such a system is a mechanical mousetrap.  
... The function of the mousetrap requires all the pieces: you 

cannot catch a few mice with just a platform, add a spring and 
catch a few more mice, add a holding bar and catch a few 
more. All of the components have to be in place before any 

mice are caught. Thus the mousetrap is irreducibly complex."

MJ Behe, 1998, "Intelligent Design Theory as a Tool for Analyzing Biochemical Systems," in Mere Creation, p. 178

Presenter
Presentation Notes
To help general audiences understand irreducible complexity, Dr. Behe uses the mousetrap as an example.  As he notes, each of the five separate parts of a mousetrap are required for the system to work properly.  In his view, complex biochemical machines have exactly the same quality - each of their parts must be present in order for the machine to work - it cannot be formed a few parts at a time, because any version of the mousetrap that is missing even one of the parts is by definition nonfunctional.



The complete 
machine has a 

function...

....but its component 
parts do not.

“Since natural selection 
requires a function to select, 
an irreducibly complex 
biological system ... would 
have to arise as an integrated 
unit for natural selection to 
have anything to act on.”

Presenter
Presentation Notes
Here is a simple sketch illustrating this point, and quoting Dr. Behe as to why such multipart systems would have to be functional at every stage of their evolution.  Since irreducible complexity apparently proves that they are not function, he has presented an air-tight case against evolution.  Or so one might think.



“More so than other motors, the 
flagellum resembles a machine 
designed by a human.”

Poster-Child for Intelligent Design
The Bacterial Flagellum

Presenter
Presentation Notes
The bacterial flagellum is cited so often by the ID community that one might call it the “poster child” of the ID movement.  Comments like these, by my friend and colleague David DeRosier of Brandeis University, are used to support the ID claim that the flagellum was indeed “designed.”



Function Favored 
by Natural Selection

No function. Therefore, natural 
selection cannot shape components.

Biochemical
Machine

Individual Parts

Presenter
Presentation Notes
Here is a graphic summary of the “irreducible complexity” argument.  The complete, multi-part machine (at left) is fully-functional, and therefore can be favored by natural selection.  However, the individual parts of the machine have no function - therefore they could not have been shaped by natural selection, and must each have been designed, created, and assembled by an Intelligent Designer.



Biochemical
Machine

Individual Parts

Components originate 
with different 

functions.

New functions emerge
from combinations of 

components.

Presenter
Presentation Notes
How does evolution explain such structures?  By using an explanation that Darwin himself described in The Origin of Species.  The individual parts of such a machine must original with different functions, and then new functions emerge from combinations of these parts.  Now, this isn’t evidence, it’s just an explanation.  But the beauty of this explanation is how sharply it contrasts with the ID explanation, as we’ll see in the next slide.



“Irreducible Complexity” makes a specific claim, 
and so does evolution.

DESIGN:
Parts useless on their own

EVOLUTION:
Parts do other jobs

Presenter
Presentation Notes
As you can see when both explanations are put side by side, ID and evolution make very different claims about the components of machines like the flagellum.  ID claims that the parts of such systems should be useless on their own;  evolution, on the other hand, claims that the parts of such a system must have different functions useful to the cell.  The beauty of this comparison is that it is testable.  The ID argument against evolution can be tested by seeing which prediction for the components of the flagellum is correct.



Therefore, if we take away 40 
of the flagellum’s parts:

Leaving just 10. What’s left 
should be non-functional.  
Right?

But they’re not!

Presenter
Presentation Notes
So, let’s do an experiment.  The advocates of ID claim that taking even one part out of an irreducibly complex system should render it nonfunctional.  But let’s do much more than that.  Let’s take away roughly 40 of the proteins needed to build the flagellum, leaving just 10 proteins.  As the animation shows, these 10 proteins span the membranes of the bacterium.  Fortunately, nature has already done this experiment for us.  It turns out that many bacteria that lack flagellum contain a very different structure that has just 10 proteins, all nearly identical to the 10 proteins in the base of the flagellum.  If ID’s prediction is correct, this structure, lacking most of the proteins of the flagellum, should be nonfunctional.  But - guess what!  It’s not nonfunctional.



Type-III Secretory 
System
(10 parts)

Bacterial 
Flagellum
(~50 parts)

“...any precursor to an irreducibly complex system that is 
missing a part is by definition nonfunctional.”

But it’s not.  In fact, 
those 10 parts are 
fully-functional! 

Presenter
Presentation Notes
In fact, those 10 proteins make up a tiny little machine known as the Type III Secretory System (TTSS).  What’s a TTSS?  It’s a molecular syringe that certain bacteria use to inject poisons known as virulence factors into the cells of organisms they infect.  And it’s a deadly little machine.  Yrsinia pestis, the bacterium that causes bubonic plague, kills human cells by means of a TTSS.  Pretty nasty stuff.But the striking fact about this system is that it defies the ID prediction.  It should be nonfunctional because (remember the ID claim?) “any precursor to an irreducibly complex system that is missing a part is by definition nonfunctional.”  Well, the TTSS shows that the claim is wrong.  Dead wrong.



In fact, the flagellum contains many parts 
homologous to
other systems

Type III Secretion apparatus

Axial protein family

Ion transport

Type II secretion

Signal transduction

Presenter
Presentation Notes
For proponents of ID, recent research has made things even worse.  It turns out that nearly all of the proteins of the flagellum are homologous to other, fully-functional systems in bacteria that lack flagella.



Presenter
Presentation Notes
This 2006 article, by Mark Pallen and Nick Matzke, shows just how extensive those homologies are.Source:  Nature Reviews Microbiology | AOP, published online 5 September 2006; doi:10.1038/nrmicro1493



Careful analysis of the bacterial 
flagellum matches evolutionary 

theory, not the design-creation model.

Presenter
Presentation Notes
This slide summarizes the results of a careful inquiry into the status of the bacterial flagellum as an “icon” of ID.  As we’ve seen, the actual state of the flagellum matches the exact predictions of the evolutionary model - namely, that parts of the flagellar apparatus should be fully-functional in different contexts.



Arguments based on the fossil record as a 
“problem” for evolution backfired

No Intermediate Forms in the Fossil Record?

“So many intermediate forms have been 
discovered between fish and amphibians, 
between amphibians and reptiles, between 
reptiles and mammals, and along the primate 
lines of descent that it often is difficult to 
identify categorically when the transition 
occurs from one to another particular 
species.”

- National Academy of Sciences, 1999

Presenter
Presentation Notes
Not all of the scientific discussion in the Dover trial focused on biochemistry.  Much of it centered on paleontology and the nature of the fossil record.  Opponents of evolution often claim that the fossil record lacks intermediate or transitional forms.  As a 1999 publication from the National Academy of Sciences pointed out, this claim is false.



?

?

?

?

?

?

?

Land Mammal

Presenter
Presentation Notes
However, at the trial we wanted to show the Court the richness of evidence that documents evolution.  Kevin Padian (University of California, Berkeley) used several examples to make this point.  One of the most powerful examples of evolution in the fossil record is the remarkable record of whale evolution.  Creationists have often claimed that there are no intermediates showing whales and dolphins supposed evolved from land mammals.However, nearly 15 years ago Phillip Gingerich and his colleagues of Michigan State University discovered a nearly perfect intermediate that bridges the gap between whales and their terrestrial ancestors.  Then it got worse (or better, depending upon your point of view). One intermediate fossil after another was discovered until a complete sequence of species was established documenting this transition.



Presenter
Presentation Notes
In fact, we now have so many fossil specimens in this transition that it almost becomes a challenge to get them all on the same slide, as this image shows.  The drawing on the left comes from Carl Zimmer’s wonderful book “Evolution - The Triumph of an Idea.”  The chart on the right comes from Thewissen & Williams, Annu. Rev. Ecol. Syst. 2002. 33:73–90.



Reconstructions of representative Eocene cetaceans. 
Clockwise from top: a beached Dorudon (Dorudontidae), 
Ambulocetus (Ambulocetidae), Pakicetus (Pakicetidae), 
Kutchicetus (Remingtonocetidae), and Rodhocetus 
(Protocetidae). These cetaceans are shown together for 
comparison, but they were not contemporaries and lived in 
different environments. Artwork by Carl Buell.

Presenter
Presentation Notes
Hans Thewissen has even suggested that the whale record could serve as a “poster child” for macroevolution, the process that critics of evolution claim has never happened.from Thewissen & Williams, Annu. Rev. Ecol. Syst. 2002. 33:73–90.



Comparative Genomic 
Evidence was Decisive

“More than a century ago Darwin and Huxley posited 
that humans share recent common ancestors with the 
African great apes. Modern molecular studies have 
spectacularly confirmed this prediction and have 
refined the relationships, showing that the common 

chimpanzee (Pan troglodytes) and bonobo (Pan 
paniscus) are our closest living evolutionary relatives.”

Presenter
Presentation Notes
My own testimony in the Dover trial included data comparing the human genome with that of our primate relatives.  Just two weeks before the trial began, NATURE magazine published the complete DNA sequence of the chimpanzee genome. As this quote from the lead article noted, it was a spectacular conformation of the predictions of Charles Darwin more than a century earlier. 



Chromosome numbers in 
the great apes:

human (Homo) 46
chimpanzee (Pan) 48
gorilla (Gorilla) 48
orangutan (Pogo) 48

Testable prediction: If these 
organisms share common ancestry, 
the human genome must contain a 
fused chromosome.

Testing the Evolutionary Hypothesis 
of Common Ancestry

Presenter
Presentation Notes
 To make the strength of this evidence clear to the Court, we decided to use an example that we thought even a lawyer might be able understand (just kidding).  We humans have 23 pairs of chromosomes, but all of our close primate relatives have 24 pairs.  If we share a common ancestor with all of these species, then where’s our missing chromosome?  It couldn’t have simply gone missing.  There are too many important genes on every primate chromosome, so many that the loss of both members of a homologous pair would be fatal.  So, the only possibility is that the “missing” chromosome is still there, still a part of our genome.  But where?  The simplest explanation is that two chromosomes that are still separate in other primates got accidentally stuck together in one of our ancestors.  That would have dropped our chromosome number from 48 to 46.But that explanation also makes a hard and fast prediction - a testable one.  Namely, that somewhere in our genome there most be a chromosome formed by the fusion of two primate chromosomes.  So, we can put the evolutionary claim of common ancestry to the test by examining our own genome.



Chromosome numbers in 
the great apes 
(Hominidae):

human (Homo) 46
chimpanzee (Pan) 48
gorilla (Gorilla) 48
orangutan (Pogo) 48

Testable prediction: The marks of that fusion 
must appear in one of the human 
chromosomes.

Centromere
Telomere

Ancestral 
Chromosomes

Fusion
Homo sapiens

Centromere 
#1

Telomere 
sequences

Centromere 
#2

Presenter
Presentation Notes
 How would we recognize such a fused chromosome?  It’s actually easier than one might think.  The fusion site should be instantly recognizable by virtue of telomere DNA sequences, normally found only at the tips of chromosomes, in the center of the fused chromosomes.  The fused chromosome should also contain two centromeres, something that no other chromosome would contain. So, let’s scan our genome and put evolution to the test.



“Chromosome 2 is unique to the human 
lineage of evolution, having emerged as a 
result of head-to-head fusion of two acrocentric 
chromosomes that remained separate in other 
primates. The precise fusion site has been 
located in 2q13–2q14.1 (ref. 2; hg 
16:114455823 – 114455838), where our 
analysis confirmed the presence of multiple 
subtelomeric duplications to chromosomes 1, 
5, 8, 9, 10, 12, 19, 21 and 22 (Fig. 3; 
Supplementary Fig. 3a, region A). During the 
formation of human chromosome 2, one of the 
two centromeres became inactivated (2q21, 
which corresponds to the centromere from 
chimp chromosome 13) and the centromeric 
structure quickly deterioriated (42).”

Homo sapiens

centromere 
#13 (inactive)

Telomere 
sequences

Human Chromosome #2 shows the exact 
point at which this fusion took place

centromere 
#12 (active)

We’ve got the 
genes, too. 

Hillier et al (2005) “Generation and Annotation of the DNA 
sequences of human chromosomes 2 and 4,” Nature 434: 724-731.

Presenter
Presentation Notes
 Sure enough, it’s right there in plain site.  Human chromosome #2 has telomere DNA at the center (near the fusion point) and two centromeres, just as predicted.  Can ID account for this?  Of course not.  But evolution didn’t just account for it - evolution predicted it.



“Creation means that the various forms of life began 
abruptly through an intelligent creator, with their 

distinctive features already intact – fish with fins and 
scales, birds with feathers, beaks, and wings, etc.”

- Biology & Origins, 1986, pp. 2-13, 2-14.

The history of the ID 
textbook “Pandas” 

closed the case

“Intelligent Design means that the 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.” 

- Of Pandas and People, 1993, pp. 99-100

Presenter
Presentation Notes
 Despite the power of the scientific evidence for evolution, one of the most compelling pieces of evidence for evolution didn’t have to do with science at all.  It concerned the ID textbook “Of Pandas and People,” which the Dover School Board has purchased for their students to use to learn about ID.  As Barbara Forrest (SE Louisiana University) testified, Pandas and People was produced in several stages of draft and preliminary manuscripts.  Incredibly, early versions of the book were all about creationism, and made frequent (obviously religious) references to a Creator.  How did it become an ID book?  Simply by changing the word “Creator” to “Designer.”



Something remarkable must 
have happened in 1987!

creationism

intelligent design

Presenter
Presentation Notes
 The clumsy nature of the change was documented in this graphic.  Note how the early versions of the book were all about “creation” and said little about “intelligent design.”  But suddenly, in the middle of 1987, the frequencies of these two words suddenly inverted.  What the authors had done, obviously, was to substitute the word “designer” for “creator” in a clumsy attempt to conceal the real intentions of the ID movement.



1987: Edwards vs. Aguillard 
identified “creation science” 

as religious doctrine

Presenter
Presentation Notes
Why had they done this so suddenly in 1987?  That was when the US Supreme Court (Edwards v. Aguillard) ruled that creationism was inherently religious, and therefore impermissible in public schools.  Realizing that their new textbook couldn’t mention creationism, they had simply pasted in the term “intelligent design” to pretend that their ideas were non-religious.The next time that someone claims that ID is fundamentally different from creationism, remind them how this textbook on “design” was created.



Issuing Rebuke, Judge Rejects 
Teaching of Intelligent Design
By LAURIE GOODSTEIN

Published: December 21, 2005

A federal judge ruled on Tuesday that it was 
unconstitutional for a Pennsylvania school district
to present intelligent design as an alternative to 
evolution in high school biology courses because 
it is a religious viewpoint that advances ''a particular 
version of Christianity.''

In the nation's first case to test the legal merits of intelligent design, the judge, John E. Jones III, issued 
a broad, stinging rebuke to its advocates and provided strong support for scientists who have fought to 
bar intelligent design from the science curriculum.

Judge Jones also excoriated members of the Dover, Pa., school board, who he said 
lied to cover up their religious motives, made a decision of ''breathtaking inanity'' and ''dragged'' their 
community into ''this legal maelstrom with its resulting utter waste of monetary and personal resources.''

Judge Jones, a Republican appointed by President Bush, concluded that intelligent design was not 
science, and that in order to claim that it is, its proponents admit they must change the very definition of 
science to include supernatural explanations.

IN THE UNITED STATES DISTRICT COURT 
FOR THE MIDDLE DISTRICT OF PENNSYLVANIA 
TAMMY KITZMILLER, et al. : Case No. 04cv2688 

Plaintiffs : Judge Jones 
: 

v. : 
: 

DOVER AREA SCHOOL DISTRICT, et al.,: 
Defendants. :

MEMORANDUM OPINION 
December 20, 2005 
INTRODUCTION:

On October 18, 2004, the Defendant Dover Area School Board of 
Directors passed by a 6-3 vote the following resolution: 

Students will be made aware of gaps/problems in Darwin’s theory 
and of other theories of evolution including, but not limited to, 
intelligent design.  Note: Origins of Life is not taught. 

On November 19, 2004, the Defendant Dover Area School District 
announced by press release that, commencing in January 2005, 
teachers would be required to read the following statement to 
students in the ninth grade biology class at Dover High School: 

The Pennsylvania Academic Standards require students to learn 
about Darwin’s Theory of Evolution and

Presenter
Presentation Notes
 By the time the trial was over, there was no doubt as to how the ruling would go.  Judge John E. Jones III issued a ruling that was a stinging rebuke of ID and its pretentions to be a scientific theory.  The ruling is easily obtained from the web (just Google on “Kitzmiller” or go to the Kitzmiller web page on Wikipedia).



The Dover Trial was 
“Judgment Day” for the 

ID movement

and NOVA put it on film
(Available online)

Presenter
Presentation Notes
 The story of the trial was told in dramatic fashion by a recent NOVA program, “Judgment Day,” now available on DVD.



Was the Dover 
Trial a victory of 

science over 
faith?

Presenter
Presentation Notes
 Questions about evolution inevitable raise issues of faith and belief.  Many people wrongly interpreted the Dover ruling as a victory for science against religion.  It’s worth pointing out that it was nothing of the sort.  Many of the expert witnesses for evolution were people of faith, and one (John Haught) was a theologian at Georgetown University.  Several of the plaintiffs were Sunday School teachers, and one even ran a summer Bible camp.



Portraying evolution as anti-God 
is part of ID’s “Wedge” strategy, 
articulated by Phillip Johnson

“The objective [of the Wedge Strategy] is 
to convince people that Darwinism is 
inherently atheistic, thus shifting the 
debate from creationism vs. evolution to 
the existence of God vs. the non-
existence of God.  From there people are 
introduced to ‘the truth’ of the Bible and 
then ‘the question of sin’ and finally 
‘introduced to Jesus.”

- Church & State magazine, April 1999

Presenter
Presentation Notes
 The impression of conflict between evolution and religion is deliberately cultivated by the ID movement.  Note that Phillip Johnson has himself said that one of the goals of the ID movement is to convince people that evolution is “inherently atheistic.”



A Presumption of Conflict between Science 
and Religion is the Driving Force behind the 

Struggle over Evolution:

Presenter
Presentation Notes
 So widespread is this impression that one finds it everywhere, even in the symbolism of the Ichthus, the “Jesus” fish, as these images show.



Presenter
Presentation Notes
 So widespread is this impression that one finds it everywhere, even in the symbolism of the Ichthus, the “Jesus” fish, as these images show.



The Colbert Report     January 12, 2006

http://www.millerandlevine.com/talks/colbert.html

Presenter
Presentation Notes
In fact, it appears even in a casual discussion of the issue, as this video clip from The Colbert Report on Comedy Central demonstrates.



In a famous article, "Nothing in biology makes sense except 
in the light of evolution" (Am. Biol. Teach. 35, 125–129; 
1973), Dobzhansky described his religious beliefs: "It is 
wrong to hold creation and evolution as mutually exclusive 
alternatives. I am a creationist and an evolutionist.
Evolution is God's, or Nature's, method of Creation."

In contrast to modern creationists, Dobzhansky accepted 
macroevolution and the documented age of Earth. He 
argued that "the Creator has created the living world 
not by caprice (supernatural fiat) but by evolution 
propelled by natural selection".

Presenter
Presentation Notes
 But it need not be that way. You may have heard the famous claim that “Nothing in Biology makes sense except in the light of evolution.”  This statement was made in a 1973 article by Theodosius Dobzhansky, one of the great figures in evolutionary biology.  Significantly, in the very same article, Dobzhansky pointed out that he was a person of faith for whom the process of evolution was part of the Creator’s plan.



Presenter
Presentation Notes
Dobzhansky’s not alone.  Dr. Francis Collins, the Director of the Human Genome project and one of the most famous molecular biologists in the world, is a devout Christian who sees no conflict between the evolutionary process and his faith.  Collins’ wonderful 2006 book “The Language of God” should be required reading for anyone interested in these issues.



How ridiculous to make 
evolution the enemy of God. 

What could be more elegant, 
more simple, more brilliant, 
more economical, more 
creative, indeed more divine 
than a planet with millions of 
life forms, distinct and yet 
interactive, all ultimately 
derived from accumulated 
variations in a single double-
stranded molecule, pliable 
and fecund enough to give us 
mollusks and mice, Newton 
and Einstein? 

Even if it did give us the 
Kansas State Board of 
Education, too.
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Who put it best?  I’d give my prize for best summary of the issues to Charles Krauthammer, the conservative Washington Post columnist, whose column (“Phony Theory, False Conflict”) was penned just as the Dover trial ended but before the Judge rendered his decision.



“There is grandeur in this view 
of life; with its several powers 
having been originally breathed 
into a few forms or into one; and 
that, whilst this planet has gone 
cycling on according to the fixed 
law of gravity, from so simple a 
beginning endless forms most 
wonderful and most beautiful 
have been, and are being 
evolved.”
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But, come to think of it, maybe Charles Darwin said it even better, nearly 150 years ago!



Dr. Kenneth Miller
Miller was the lead witness in the Pennsylvania "intelligent design" case that began in September 
2005, and which has been front-page news since it started. The case involves a group of parents 
who are suing the school district for requiring high school biology teachers to read a four-
paragraph statement to students that casts doubt on Darwin's theory of evolution. The paragraphs 
imply that life could not have arisen without the help of an intelligent hand(i.e. "intelligent design"). 
On the stand, Miller noted that virtually every prominent scientific organization in the United States 
has upheld Darwin's theory of evolution as an unshakeable pillar of science and that 
"intelligent design" is "a form of creationism.“

Miller is the author of the acclaimed book Finding Darwin's God: A Scientist's Search for Common 
Ground Between God and Evolution, lively and cutting-edge analysis of the key issues that seem 
to divide science and religion. He contends that, properly understood, evolution adds depth and 
meaning not only to a strictly scientific view of the world, but also to a spiritual one. Miller is a firm 
believer in evolution, he is one of America's foremost experts on the subject, but he also believes 
in God—and he doesn't think the two beliefs to be mutually exclusive. Francisco Ayala, the Donald 
Bren Professor of Biological Sciences at the University of California, Irvine says that, "Finding 
Darwin's God is an artfully constructed argument against both those who deny evolution and those 
using science to justify a materialist worldview. Yet it is a book for all readers. I know of no other 
that would surpass it in being mindful of different views, while still [being] forceful.“

Bruce Alberts, the president of the National Academy of Sciences, says that Miller "convincingly 
argues that science and religion offer different, but compatible, ways of viewing the world." Miller 
has written major articles for numerous scientific journals and magazines, including Nature, 
Scientific American, Cell, and Discover. He has also appeared on PBS as a scientific 
commentator.
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