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Why Evolution Matters: 
Understanding the Difference between 
Science and Pseudoscience
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GLATSA Conference 2007
Pseudoscience . . . Wacky Science

Science & Religion: A History A History 
LessonLesson

IDID’’s Historical & Philosophical s Historical & Philosophical 
RootsRoots

• ID dates back to Aristotle’s final cause and 
the Stoics’ inference of God’s existence 
from biological complexity (Peterson, 
2002). 

• In 1802, the English philosopher and 
theologian William Paley published an 
argument by analogy: Just as a watch has 
a maker, so does the world have a maker, 
who is God (Gould, 1992).

ILLUSTRATION FOR TIME BY BRAD HOLLAND 

We live in We live in InterestingInteresting times:times:

August 1999August 1999:  Board of Education in the State of Kansas votes to remove all:  Board of Education in the State of Kansas votes to remove all
mention of evolution from state science curriculum.mention of evolution from state science curriculum.
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Scientific Law vs. Theory

• What is a Law?

• What is a Theory?

Decision Announced in Federal 
Cour t in Atlanta on 1/13/05
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Scientific Law vs. Theory

• In the language of science, laws and 
theories are related but distinct kinds of 
scientific knowledge.

Scientific Law vs. Theory

• Laws consist primarily as statements or 
generalizations made about natural
phenomena.

• Theories, however, consist of the 
explanation / mechanism for how the law 
works (McComas, 2003). Scientific theories 
are explanations that are based on lines of 
evidence, enable valid predictions, and 
have been scientifically tested in many 
ways. 
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Scientific Law vs. Theory

• Sonleitner, (1989) makes the point that 
theory and law, are qualitatively different in 
what they are and what they do. He states 
that laws are generalizations about 
phenomena while theories are 
explanations of phenomena. 

• Theory and law are not distinguished by 
their degree of verification. 

The Law of Biological Evolution The Law of Biological Evolution 
& the Theory of Natural Selection& the Theory of Natural Selection

Understanding Biology…

• “Nothing in biology makes sense except in 
the light of evolution.”

(Theodosius Dobzhansky, 1973)

Evolution vs. Intelligent Design

Physics and the Looming Crisis of Physics and the Looming Crisis of 
String TheoryString Theory……I Mean I Mean 

String Hypothesis???String Hypothesis???
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“ 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. The school leaves
the discussion of the Origins of Life to individual students 
and their families.”

Dover, Pennsylvania Area School Board

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.
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Why is Why is EvolutionEvolution under attack?under attack?
Darwin’s Ideas were (and are) 
regarded as a dangerous threat to a 
God-centered understanding of 
mankind’s place in the living wor ld.

Why Evolution?

Why not Cell Biology? 
Physiology? Organic 

Chemistry?
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The Origin of Life vs. The Origin of The Origin of Life vs. The Origin of 
Species and Other MisconceptionsSpecies and Other Misconceptions

Alfred R. WallaceAlfred R. Wallace

Biological Evolution Defined

• Biological Evolution is defined as 
the change in allele frequencies 
(where alleles are versions of the 
same gene that differ in their base 
sequence) within populations 
(Freeman and Herron, 2004).

Biological Evolution Defined

• Biological Evolution the changes 
in the genetic composition of a 
population with the passage of each 
generation (Volpe & Rosenbaum, 
2000). 

Natural Selection Defined

• Natural Selection is defined as the process 
in nature that causes evolution through 
differential reproductive success among 
members of a population; that success 
depends on genetically based and heritable 
variation in characteristics that confer relative 
advantage or disadvantage to the bearer ( 
Price, 1996).

Natural Selection Defined

• Natural Selection is defined as those 
individuals in a population that 
(genetically) are better able to survive 
and reproduce in a particular 
environment leave more offspring, which 
in turn carry a higher frequency of genes 
promoting adaptation to that environment 
(Scott, 2005).
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Mechanisms of Biological Evolution

• The main – but certainly not the only –
mechanism of biological evolution is natural 
selection (Scott, 2005). 

• Others include:
– Mutation and Genetic Variation

• Mendelian Population Genetics
– Selection and mutation

• Mendelian Population Genetics
– Migration, Drift, Non-random Mating/Inbreeding

• Evolution at Multiple Loci
– Linkage, sex, and quantitative genetics

Laws and Theories

• Laws consist primarily as statements or 
generalizations made about natural phenomena.

• Theories, however, consist of the explanation / 
mechanism for how the law works (McComas, 
2003). Scientific theories are explanations that are 
based on lines of evidence, enable valid 
predictions, and have been scientifically tested in 
many ways. 

• Examples? Cell Theory? 

James Watson’s Definition…

• “Let us not beat around the bush – the common 
assumption that evolution through natural selection is a 
‘theory’ in the same way as string theory is a theory, is 
wrong. Evolution is a Law … that is well substantiated as 
any other natural law, whether the Law of Gravity, the 
Laws of Motion or Avogadro’s Law. Evolution is a fact, 
disputed only by those who choose to ignore the 
evidence, put their common sense on hold, and believe 
instead that unchanging knowledge and wisdom can be 
reached only by revelation.

James D. Watson (2005). Darwin the Indelible Stamp:
The Evolution Of An Idea.

Laws and Theories

• The Law of Biological Evolution

• The Theory of Natural Selection
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Evolution Websites

• Evolution and the Nature of Science 

• www.indiana.edu/~ensiweb

• Both are good websites for 
labs/activities/lesson plans, etc. that 
explore evolution and the NOS.

A Responsibility
• Science teachers have a responsibility to 

teach students about NOS, as well as 
deliver content (i.e. Evolution) that 
supports understanding the processes of 
science.

• By presenting students with engaging 
activities in both areas, teachers and 
students alike can take part in a richer 
experience, one that will make 
understanding both the scientific content 
and the NOS more enjoyable and 
authentic. 
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