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The Logic of Scientific 
Discovery  

1934 in German 
1959 in English



FALSIFIABILITY

The question is NOT “When is a theory true? … I 
wished to distinguish between science and pseudo-
science; knowing very well that science often errs, and 
that pseudo-science may happen to stumble on the 
truth.”

 
— The criterion of the scientific status of a theory 
is its falsifiability, or refutability, or testability



CONJECTURES AND REFUTATIONS 
(POPPER 1963)

“What is wrong with Marxism, psycho-analysis, and 
individual psychology? Why are they so different from 
physical theories, from Newton’s theory, and especially 
from the theory of relativity?”

Answer: Einstein predicted that light bends around 
the sun, these other theories don’t predict anything 
in particular - they are consistent with any result.







CONFIRMATION VS. FALSIFICATION

   If H then O 
   O 
   ———- 
   H 

Logic of confirmation: 
 
Affirming the consequent 
 
Deductively invalid

   If H then O 
   not O  
   ———- 
   not H 

Logic of falsification: 
 
Modus Tollens 
 
Deductively valid



POPPER IS EVERYWHERE

“Any acceptable scientific 
theory must make 
testable predictions; 
otherwise, as Karl Popper 
consistently maintained, a 
theory is just idle 
speculation.” (pg 164)



POPPER’S PROBLEMS  
WITH EVOLUTION

“I have come to the conclusion that Darwinism 
is not a testable scientific theory, but a 
metaphysical research programme” (pg 134)

Popper, K. "Darwinism as a Metaphysical Research Programme." 
In P. A. Schilpp (ed.), The Philosophy of Karl Popper. Vol. I. 
LaSalle, Ill: Open Court, 1974, pp. 133-143.
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History of Antievolution Legal Cases
Scopes Trial, 1925 
• Evolution banned 
in many states 

• “Monkey Trial” 

• ACLU actually 
lost, the laws 
remained on the 
books



BUTLER ACT (TENNESSEE 1925)

The law, "An act prohibiting the teaching of the Evolution Theory 
in all the Universities, and all other public schools of Tennessee, 
which are supported in whole or in part by the public school 
funds of the State, and to provide penalties for the violations 
thereof” (Tenn. HB 185, 1925) specifically provided:

That it shall be unlawful for any teacher in any of the Universities, 
Normals and all other public schools of the State which are 
supported in whole or in part by the public school funds of the 
State, to teach any theory that denies the Story of the Divine 
Creation of man as taught in the Bible, and to teach instead that 
man has descended from a lower order of animals.

https://en.wikipedia.org/wiki/University
https://en.wikipedia.org/wiki/Normal_school
https://en.wikipedia.org/wiki/Public_school_(government_funded)
https://en.wikipedia.org/wiki/Bible


COMMENTS ON THE LAW

Butler (Tennessee farmer/legislator)  
 —— “I didn't know anything about evolution... I'd read in 
the papers that boys and girls were coming home from 
school and telling their fathers and mothers that the Bible 
was all nonsense."  

William Jennings Bryan (to governor Austin Peay)  
——  “The Christian parents of the state owe you a debt 
of gratitude for saving their children from the poisonous 
influence of an unproven hypothesis."



Tennessee v. Scopes (1925)

William Jennings Bryan

(aka the Scopes Monkey Trial)

ACLU actually 
lost 

Evolution 
banned in many 
states 
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Epperson v. Arkansas
Epperson v. Arkansas: Constitution does not permit 
a state to require that teaching and learning must 
be tailored to the principles or prohibitions of any 
particular religious sect or doctrine. 
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History: “Creation-science”
• Henry Morris 
• Duane Gish 
• Institute for Creation Research

“Equal Time” Laws: 

Either teach both 
evolution and 
creation science, or 
neither 
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Background: Why the fuss over evolution?
"Evolution is at the foundation of 
communism, fascism, Freudianism, 
social Darwinism, behaviorism, 
Kinseyism, materialism, atheism, and 
in the religious world, modernism and 
neo-orthodoxy.  Jesus said, ‘A good 
tree cannot bring forth corrupt fruit.’  
In view of the bitter fruit yielded by the 
evolutionary system over the past 
hundred years, a closer look at the 
nature of the tree itself is well 
warranted today.” 

-- Henry Morris, The Twilight of 
Evolution, p. 24, 1963
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From Answers in Genesis (Ken Ham):





KEN HAM  
ANSWERS IN GENESIS (1982)

While Christians could see the increasing rejection of 
Christian morality, as well as the growing acceptance of 
abortion and homosexual behavior, family breakdown (a 
“culture war”), etc., they couldn’t see the real 
foundational reason. Many Christians (zealous for the 
faith) were fighting only the issues (such as abortion), 
when in reality, these were just the symptoms of the real 
problem-the loss of Biblical authority, beginning with 
Genesis. We wanted to represent this artistically, and a 
castle illustration began to “evolve.”
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McLean v. Arkansas Board of Ed.
• 1982 Decision, struck down “Equal Time” Laws 



MCLEAN V. ARKANSAS RULING  
(JUDGE WILLIAM OVERTON)

1. It is guided by natural law

2. It has to be explanatory by reference to natural law

3. It is stable against the empirical world

4. Its conclusions are tentative i.e. are not necessarily the 
final word

5. It is falsifiable

Essential characteristics of science:



FROM POPPER TO RUSE TO OVERTON…

These characteristics come (more or less) directly 
from the testimony of philosophy Michael Ruse - who 
of course discussed Popper’s views… 
 
“The concept of falsifiability is something which has 
been talked about a great deal by scientists and others 
recently. It's an idea which has been made very popular 
by the Austrian-English philosophist, Karl Popper. 
Basically, the idea of falsifiability…” (Ruse, transcript)



FROM POPPER TO RUSE TO OVERTON…

Of course Ruse was also asked by the defense about 
Popper’s views on evolutionary theory…

MR. NOVIK: Excuse me, your Honor.  We learned from the 
Attorney General yesterday in his opening argument that 
the State is interested in demonstrating that evolution is 
not science, and that evolution is religion. This line of 
questioning seems to go to that issue. The plaintiffs 
contend that that entire line of questioning as to both of 
those points are irrelevant to these proceedings. Evolution 
is not an issue in this case.  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Edwards v. Aguillard (1987)
• Louisiana law challenged 
• Supreme Court Decision confirmed the judgment in McLean 
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The end of creationism?
• Creationists saw hope in one line of Edwards: 

“Teaching a variety of scientific 
theories about the origins of 
human-kind to school children 
might be validly done with the 
clear secular intent of enhancing 
the effectiveness of science 
instruction."



www.NCSEweb.org -- PUC, June 2006.  “Evolution and Education.”

Creationism Evolves
• Creationists saw hope in one 
line of Edwards  

• “Intelligent Design” (ID) is 
born as the new buzzword in 
the 1989 book Of Pandas and 
People by Davis and Kenyon  

• Dean Kenyon: Pro-creationism 
affidavit in Edwards  

• Dean Kenyon: “Creationist View 
of Biological Origins”, NEXA 
Journal, Spring 1984  

• Percival Davis: The Case for 
Creation (1967, 1983)  
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Intelligent Design
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Background: Why the fuss over evolution?
"Our view of origins shapes our understanding 
of ethics, law, education--and yes, even 
sexuality. If life on earth is a product of blind, 
purposeless natural causes, then our own 
lives are cosmic accidents. There's no source 
of transcendent moral guidelines, no unique 
dignity for human life. On the other hand, if life 
is the product of foresight and design, then 
you and I were meant to be here. In God's 
revelation we have a solid basis for morality, 
purpose, and dignity." 

-- Nancy Pearcey, Discovery Institute 
Fellow. “Design & the Discriminating 
Public.” Touchstone. July/August 
1999. http://www.leaderu.com/orgs/arn/pearcey/
np_touchstone0899.htm
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Background: Why the fuss over evolution?
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Background: Why the fuss over evolution?



Dover Area School District



Controversy!

“There’s Bible club in school for this,” Jessica said

New York Times, Jan. 16, 2005



STATEMENT READ TO  
9TH GRADE BIOLOGY CLASSROOM

   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 is still being 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 to see if they would like to explore this view in an effort to gain an 
understanding of what intelligent design actually involves.  
   As is true with any theory, students are encouraged to keep an open mind. 
The school leaves the discussion of the origins of life to individual students and 
their families. As a standards-driven district, class instruction focuses upon 
preparing students to achieve proficiency on standards-based assessments.



Time magazine  
(summer 2005)

Dover, 
PA
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Kitzmiller v. Dover

“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.”



ID Not Science



FROM KITZMILLER RULING  
(JUDGE JOHN E. JONES III)

1. ID violates the centuries-old ground rules of science 
by invoking and permitting supernatural causation

2. the argument of irreducible complexity, central to ID, 
employs the same flawed and illogical contrived 
dualism that doomed creation science in the 1980's

3. ID’s negative attacks on evolution have been refuted by 
the scientific community  
       

ID is not Science

(page 64)



FROM KITZMILLER RULING  
(JUDGE JOHN E. JONES III)

…. Since that time period, science has been a discipline in 
which testability, rather than any ecclesiastical authority 
or philosophical coherence, has been the measure of a 
scientific idea’s worth…

… Methodological naturalism is a “ground rule” of 
science today which requires scientists to seek 
explanations in the world around us based upon what we 
can observe, test, replicate, and verify.

ID is not Science

(page 65)



The lineage of Pandas

Of Pandas and People (1987) 
(creationist version)

Of Pandas and People (1987) 
(“intelligent design” version)

Of Pandas and People (1989, 
1st ed.)

Of Pandas and People (1993, 
2nd ed.)



Biology and Creation 1986

ID = creationism relabeled

Of Pandas and People 
1987, version 1

Biology and Origins 1987

Of Pandas and People 
1987, version 2



Intelligent Design = Creation science



Intelligent Design = Creation science



The evolution of Pandas

(Biology and 
Creation, 
p. 3-33)

1986:

1987a:
(Biology and  
Origins, 
p. 3-38) 

1987b:
(Of Pandas 
and People  
p. 3-40)

1987c:
(Of Pandas 
and People, 
p. 3-41)

(Creation 
Biology, 
p. 3-34)

1983:

The missing link!



Books on the case:

Plus: Lauri Lebo (2008): The Devil in Dover: A Journalist’s Story of 
Dogma v. Darwin in Small-town America



See also: PBS NOVA “Judgment Day”



BUT WAIT…

So the question of whether some theory 
counts as scientific is not just inherently 
interesting (which it is!) but it also really 
matters

But there is a big worry here - Popper’s basic 
theory seems to have some really basic 
problems!



FALSIFICATION

   If H then O 
   not O  
   ———- 
   not H 

A good Popperian test



FALSIFICATION

   If H then O 
   not O  
   ———- 
   not H 

A good Popperian test

Problem 1: What 
exactly are you 
observing? 





EDDINGTON WAS NOT ALONE!

In 1918, there was a solar eclipse across the U.S. The 
Lack Observatory (California) took pictures of it but 
their primary equipment was in Russia from a previous 
(failed) attempt. 

Their measured deviations were much lower than 
Einstein predicted but Campbell (the director) didn’t 
trust them and they were never published.

Photographs were taken in Brazil in 1919 but 
Eddington dismissed them as untrustworthy





FALSIFICATION

   If H then O 
   not O  
   ———- 
   not H 

A good Popperian test

Problem 2: hypotheses 
almost never entail any 
particular observations 

        Gm1m2 
            r2 

Fg = what exactly does this entail?



THE DISCOVERY OF NEPTUNE

Uranus was discovered by Sir William Herschel in 
1781

Astronomers across the globe plotted its orbit 
location over the next 60 years and it was very close 
to, but not exactly what was expected…

In 1846, John Couch Adams in Britain and Urbain Le 
Verrier in France predicted mathematically the 
location of another planet (Neptune) causing the 
deviations which was then subsequently discovered





A few years later, Le Verrier calculated that the 
precession of the perihelion of Mercury was off by 38 
arc seconds per century (later calculated to 43’’)

Unlike the previous case, Einstein was convinced 
Newton physics was wrong here


