BIOL 390 Darwin and Evolution

Course Syllabus
INSTRUCTOR:  Dennis Swanger, PhD

E-MAIL:  dswanger@eou.edu
READING:  What Evolution Is   (   Ernst Mayr

                 The Beak of the Finch   (   Jonathan Weiner

CATALOG DESCRIPTION:  Darwin’s proposal, in 1859, of natural selection as a mechanism to explain how evolution operates set in motion one of the greatest scientific and intellectual revolutions of all time.  This course traces the development of this idea from before Darwin to the present day focusing on the progressive accumulation of scientific evidence supporting evolution and the continuing refinement and expansion of evolutionary theory.  Today, while evolution remains controversial with certain groups, its scientific validity has been well established, and it has become the fundamental principle upon which all of modern biology is based.

COURSE NUMBER AND NAME:  BIOL 390 Darwin and Evolution

COURSE FORMAT:  DDE Individualized Study

CREDIT HOURS:  Five (5)

GENERAL EDUCATION:  This course qualifies for both old and new science general education credit.

MATERIALS:  Video tapes of lectures

                    Readings from the two books listed above

IMPORTANT QUOTES:

There is a grandeur in this view of life, with its several powers, having been originally breathed by the Creator 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 beautiful and most wonderful have been, and are being evolved.   (Charles Darwin

Evolution is the single, best idea anyone ever had.   (Daniel Dennett

Today, ....new knowledge has led to the recognition of the theory of evolution as more than a hypothesis.  It is indeed remarkable that this theory has been progressively accepted by researchers, following a series of discoveries in various fields of knowledge.  The convergence, neither sought nor fabricated, of the results of work that was conducted independently is in itself a significant argument in favor of the theory.   (Pope John Paul II

[We have] witnessed such a growth of data, and such a refinement of theory, that evolution can no longer be doubted by people of goodwill and keen intellect.   (Stephen Jay Gould

God dwells in the details.   (Mies van der Rohe

Nothing in biology makes sense except in the light of evolution.   (Theodosus Dobzhansky

How stupid of me not to have thought of that!   (T.H. Huxley, on reading The Origin of Species
If a man will begin with certainties, he shall end in doubts; but if he will be content to begin with doubts, he shall end in certainties.   (Francis Bacon

The advocates of intelligent design generally argue that it is incredible that anything as complex as the human visual system could have evolved by purely random processes.  It is incredible!  But biologists are armed with a very powerful tool(the Principle of Natural Selection(whose explanatory power is so great that almost all biologists believe the weight of evidence is strongly in favor of Darwin.  The miracle of the eye is only an apparent miracle.   (Leonard Susskind

POETRY:                              The balance between Nature and Man

                                           Conforms to no sensible plan.

                                           The only solution

                                           Is more evolution,

                                           To make Man extinct, if we can.   (Ogden Nash

LEARNING OUTCOMES:  Students successfully completing this course should be able to:

1.  Discuss the historical development of evolution as an idea and a biological principle.  List the contributions of the major players in this process(Georges Cuvier, Charles Darwin, Theodosus Dobzhansky, Ernst Haeckel, J.B.S. Haldane, T.H. Huxley, Jean-Baptiste de Lamarck, Carolus Linnaeus, Charles Lyell, Ernst Mayr, Gregor Mendel, T.H. Morgan, Richard Owen, William Paley, G.G. Simpson, Alfred Russel Wallace, Sewell Wright, and others(which led to the development of our core biological and evolutionary ideas and, in the first half of the twentieth-century, to the evolutionary synthesis (modern synthesis, new synthesis, neodarwinism) incorporating genetics into Darwin’s paradigm.  Most of these individuals will be discussed in lecture or in the texts, but some may require some outside research.

2.  Describe how Darwin’s five-year journey around the world on the H.M.S. Beagle turned him into both a scientist and an evolutionary biologist/geologist.

3.  Outline the essential components which detail how Darwin envisioned natural selection working to produce evolution.

4.  Distinguish between evolution and evolutionary theory, and scientific theories versus non-scientific theories.

5.  Describe the basic principles of mendelian genetics, including Mendel’s two laws, and use the vocabulary of modern genetics.  Work genetics problems involving both monohybrid and dihybrid autosomal and sex-linked traits.

6. Critically examine other evolutionary theories which have been discredited (e.g., Lamarckism, orthogenesis) and embraced (e.g., sexual selection, genetic drift, neutral theory, group selection, inclusive fitness) by scientists.

7.  Define the major terms used in modern evolutionary theory and research covered in lectures and the readings(examples include adaptive radiation, fitness, selection, biological species concept, punctuated equilibrium, speciation mechanisms, phylogeny, coevolution, macro- and microevolution, protostomes and deuterostomes, competitive exclusion, preadaptation, and others.

8.  Discuss how applications of population genetics and the Hardy-Weinberg equilibrium (as described by the Hardy-Weinberg equations) enable scientists to study the effects of evolutionary selection on populations over time; know the Hardy-Weinberg equations, what the terms represent, and how to solve simple population genetics problems.

9.  Trace the roots of the evolution-creationism controversy and delineate the scientific errors in the arguments of the creationists.  Recognize that the current pronouncements of intelligent design are just the same old creationist arguments in “new clothes.”

10.  List, describe, and evaluate the importance of various major research findings which support evolution and natural selection.

11.  Discuss why scientists think evolution provides the best explanation of how living organisms on this planet have changed over the past 3-4 billion years, focusing on the progressive rise in biological complexity beginning in the Precambiran (~540 million years ago) and extending to the present day.

12.  Trace the evolution of humans from the original appearance of the genus Australopithecus in Africa approximately 3.9 million years ago, to the evolution of Homo erectus 1.8 million years ago, and, finally, the eventual appearance of Neanderthals and Homo sapiens 200,000 to 300,000 years ago.

13.  Discuss the long-term, field research project undertaken by Peter and Rosemary Grant on the Galapagos Islands finches (as discussed in The Beak of the Finch)  including methods, data collected, and conclusions which can be drawn from these data.  Describe the details of other evolutionary research discussed in Weiner’s book, e.g., Heliothis virescens, haw and apple flies.

MEANS OF ASSESSMENT:  Each student completing this course should take away with them an understanding of the scientific process and how that process functions to prove the scientific validity of evolution.  The examinations will emphasize comprehension of the nuts-and-bolts of evolution (van der Rohe’s details), fluency with core concepts, and critical examination of experiments (data) and supporting theory (observation and interpretation).  Examinations will include essay and short answer questions, definitions of terms, simple mendelian genetics problems, and population genetics problems (Hardy-Weinberg).  This information is contained in the lecture material and Mayr’s book.  The last test will cover The Beak of the Finch.  This book recounts the progress of a landmark study, running continuously since the 1970s, by Peter and Rosemary Grant (and their graduate students) of the finches on the Galapagos Islands.  The long-term scrutiny the Grants have brought to bear on the processes of evolution in the field provides an unequivocal example of evolution occurring today in a real-life environment.  In addition to reporting on a remarkable achievement, The Beak of the Finch is just plain great reading(it won a Pulitzer Prize for science writing.

GRADING METHOD:  Students will complete three (3) proctored, closed-book examinations; each test will be worth 100 points.  Students will get a choice of questions to answer on most of the tests.  There will be no comprehensive examination.

     Test #1 – Videotaped lecture material (lectures 1-6) and the first six chapters

               (pages 3-146) of Mayr’s book What is Evolution
     Test #2 – Videotaped lecture material (lectures 7-14) and the last six chapters 

               (pages 147- 268) of Mayr’s book What is Evolution
     Test #3 – Jonathan Weiner’s book The Beak of the Finch
Typical class grade range:

                               270 – 300 points (90-100%)    A

                               240 – 269 points (80-89%)     B

                               210 – 239 points (70-79%)     C

                               180 – 209 points (60-69%)     D

                               Below 180 points (00-59%)     F

IMPORTANT:  Students need to earn a grade of at least C( in order to receive general education credit for this course.

SYLLABUS PREPARED BY:  Dennis Swanger, January 2006

