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DISCL.OSURE OF EXPERT TESTIMONY
JOHN ANGUS CAMPBELL, Ph.D.

Case: Tammy Kitzmiller, et al. v. Dover Area School District and Dover Area School
District Board of Directors

Case No. 04-CV-2688
Expert’s Background and Experience:

I am a Professor and Director of Graduate Studies in the Department of
Communication at the University of Memphis. I have co-edited a book entitled,
Darwinism, Design, and Public Education, which T have mmcorporated in this report by
reference.

Attached to this report as Exhibit A 1s a copy of my curriculum vitae.

L The following includes a complete statement of my opinions to be expressed,
the reasons and basis underlying them, and the data and other information
considered in forming them.

Introduction.

Science is properly understood as argument, and it should therefore be taught in
that manner. To that end, making students aware of the arguments for and against
Darwin’s theory of evolution, including making students aware of the contemporary -
theory of intelligent design (ID), advances secular, pedagogical purposes and goals and
enhances the effectiveness of science education. Indeed, debating Darwinism and
comparing it with alternatives, such as ID, 15 the appropriate educational approach to this
issue. See Why Are We Still Debating Darwinism? Why Not Teach the Controversy?
attached as Exhibit 1 and incorporated herein by reference and Intelligent Design,
Darwinism, and the Philosophy of Public Education attached as Exhibit 2 and
incorporated herein by reference; see also Campbeli, . A. and Steve Meyer, eds.
Darwinism, Design, and Public Education, (Michigan Sate University Press, November
2003), incorporated herein by reference.

While | do not advocate teaching ID 1n the schools or making it a requirement for
students to learn ID, making students aware of 1D--in the context of teaching Darwin’s
theory--has a legitimate role 1 motivating students to learn Darwin’s theory and
advances the notion that science is properly understood as a process of argument.
Presenting science as argument has the saiutary effect of improving science education.
My position is not one as an advocate of ID as a scientific theory, but as an advocate of
the pedagogical reasons for making students aware of the theory and to understand
science as argument, mcluding the arguments for and against Darwin’s theory.



Undoubtedly, evolution is the subject of much debate. If one wishes to move our
current educational and cultural discussion of Darwin’s theory beyond its current
stalemate one would be well advised to take seriously the motive that prompts school
boards to single out Darwin’s theory for attention and to attach stickers to textbooks, for
example, or make other warnings about it—the fear that science is closed, dogmatic, and
does not encourage students to consider all points of view.

The popular suspicion that science is not an open process of inquiry is a suspicion
that scientists and science educators should meet with a welcoming, creative and
vigorous pedagogical response. The core of the kind of response that I believe would be
most productive is to seize the challenge and emphasize how all science, while aiming at
precision, is also tentative, and proceeds by the serious play of to and fro argument, The
prevailing, dogmatic approach to teaching Darwinism has, unfortunately, legitimized the
suspicion that science is close-minded and has contributed to a lack of public confidence
in science education in our public schools. My concern is not to assign blame for this
condition (no doubt there is plenty to go around) but to find a constructive way out—a
way of teaching our best science, protecting the professional integrity of our teachers, and
reassuring parents that science education is an open process of inquiry aimed at educating
their children, teaching them skills in reasoning and argument essential to their future,
and preparing them to be informed citizens.

Teaching science as argument promotes a more complete understanding of science and
of Darwin’s theory.

Darwin’s own sense of scientific method was as a performing art—an open,
flexible, delicate amalgam of induction, deduction, hypotheses, and practical
experience—that informed everything he wrote as a scientist. Although Darwin’s Origin
challenged the design hypothesis of his time, the design model structures the rhetoric of
his epochal work at every turn and continues to provide the grammar of his contemporary
defenders. Indeed, the design hypothesis was central in motivating Darwin to the study
of science, and it was no less important in shaping the development of his evolutionary
ideas.

For students to understand Darwin’s argument, to say nothing of the
contemporary questions that it continues to generate, there is a legitimate educational
place and role for Darwinism'’s dialectical opposite: the intelligent design hypothesis.

- Again and again in the structuring of Darwin’s arguments, a reader sees how Darwin uses
contrast with the design hypothesis to explain his theory and the pattern of evidence and
inferences necessary to understand it. By my count, in the first edition of the Origin,
Darwin contrasts the explanatory power of his theory with its opposite approximately 105
times. Pertinent for the present concern with the teaching issues raised by the reemerging
arguments for design today is Darwin’s welcoming of readers’ objections and his attempt
to find resources, not only from nature but also from a reader’s own perceptual resources,
io overcome those objections. Acknowledging the legitimacy of different perspectives—
such as those offered by advocates of ID—is one of the defining marks of a master



teacher as traditionally understood in the context of a liberal education, and, therefore,
advances education, and, in this case, a better understanding of Darwinism.

Argument was the engine that powered the evolution of Darwin’s own method and
scientific methods as we understand them today.

However one weighs the claim that ID is not, and cannot be science, that claim
should be considered in light of the arguments advanced by its proponents and in light of
the historical character of the philosophy of science. Pronounced as is the parallel
between Darwinism and design, as noted above, the parallel is perhaps nowhere more
pronounced and symmetrical than on the charge that 1D is not science. Various initial
readers of Darwin’s theory rejected it as science and regarded his book as an example of
theorizing unrestrained by evidence. In his subsequent editions and particularly 1n his
private letters, Darwin took pains to convince his readers that what he was offering was
substantive science and not wish fulfillment.

Darwin’s hostile or skeptical readers were, in a way, correct. What Darwin was
presenting was not just an argument for evolution by natural selection but a revolution in
scientific method. In 1859, few would have questioned whether design arguments were
scientific. The book from which Darwin learned scientific method and logic (John
Herschel’s Preliminary Discourse) legitimated the design inference as one of the highest
motives for studying science. A present reader, however, may conclude that ID is not
science because it draws an inference to an unobservable, nonmaterial cause. Yet that
reader has no greater certainty (to be consistently comparative about it) than the most
ardent ID advocate that such a conclusion will be acceptable to scientists or philosophers
of science in a hundred years—or for that matter, in twenty-five years, ten years, or next
week. If the Origin provides any basis for surmise, it is within the bounds of historical
possibility that a perspective that is at first rejected by today’s best scientific and
philosophic minds may eventually be accepted.

Those who reject making students aware of the theory of ID on the grounds that
ID violates the current rules of scientific practice only beg the question. The present
regime of methodological rules cannot prevent controversy for the simpie reason that
those rules may themselves be one of the subjects of scientific controversy. Science
education, like science itself, must be constantly subject to revision in light of the
demands of new generations of students and of new scientific knowledge. Indeed,
advances in molecular biology, paleontology, and the mformation sciences have placed
traditiona) questions of design on a new footing. Even should these new advances render
a negative verdict on the design inference considering the issues mvolved advances the
understanding of students as to why certain ideas pass muster as science and others do
not. (Is “alternative medicine,” for example, legitimate medicine, should it be covered as
part of government funded health-care-—should one seek it for oneself? Is mid-wifery a
legitimate practice, or should birth only be encouraged in a hospital setting attended by
medical doctors?} In the end a student who knows not just current scientific information,
but who knows that information in the context of argument will be 1n a better position to
make responsible, informed, and independent decisions about science as a citizen—



whether on matters of public policy (stem cell research, environmental questions, etc.) or
concerning the kind of health care to seek for himself/herself and for family members.

Teaching science as argument promotes good science education.

Science advances not only by formal method but by argumentation and the history
of science is, among other things, a sertes of controversies over great scientific questions
as well as an activity that is deeply enmeshed in culture and informed by contestable
philosophic assumptions. Much of the substance of science hinges on which theory
among a group of competitors can provide the best interpretation of a set of data. It is in
this sense-—the sense of the comparative value of explanation and argument within the
complex interrogation of nature we call science—that contemporary scientific theory has
added its discriminating color to the terms scientific reason or scientific method or yust
plain science. The presentation of science and the critique of scientific reasoning,
including the possibilities for error in fact, inferences, or theories need to be taught
simultaneously. Science, over and over again having proven iself indispensable to
society by that very feat, has underscored the need for critical thinking about science to
be integrated into the fabric of scientific education. By making students aware that
Darwin’s theory rests on argument and inference and by introducing them to ID in the
context of teaching Darwin’s theory (as in teaching astronomy one would mention the
opposing views of Aristotle and Ptolemy, or Newton in the context of teaching relativity
theory) educators are advancing the pedagogical merits of comparison, criticism, and
competition that are essential to a proper education. This promotes learning and 1s good
for science.

Teaching Darwin’s theory of natural selection comparatively 1s the mode Darwin
himself followed in the Origin. 1t is the traditional method used in the humanities, it is
used to teach values, it is explicitly sanctioned by Mill’s On Liberty, and it fosters student
interest in science. Further, it helps teach the skills of analysis and critical deliberation
that are central to democratic citizenship.’ Indeed, debating Darwinism and comparing it
with alternatives is the appropriate liberal educational approach to this issue.

In closing, let me reiterate—with emphasis--my position. Because Darwin’s
theory of evolution is, at present, the only theory that is accepted by the majority of the
scientific community, I believe that classroom instruction in biology should be devoted to
his theory. At the same time, I believe that no theory should be presented in a dogmatic
way that does not disclose to students the tentative nature of all scientific theories, as well
as the gaps, problems, and weaknesses of any theory, regardiess of its present dominance.

! For myself, as a rhetorician and as a humanist educator, 1 cannot imagine anything more
educationally salutary than a bold, rhetoricaliy-based plan for harnessing the abundant,
metaphysical energies of the American people for the study of science. The precise
knowledge required to distinguish real from apparent design, the knowledge of biology
required to discuss intelligently whether or not Darwinism stories were more plausible
than intelligent design stories would unleash a tremendous—and perhaps even distinctly
American—motivator to the study of science.



Similarly, T believe that it is a wholly legitimate pedagogical purpose to introduce
students to tival theories such as ID for the purpose of fostering a critical assessment of
reigning scientific theories and helping students to appreciate the historical, tentative—
and frankly argumentative—nature of all scientific assertion. To that end, the efforts of
the Dover Area School District seek to advance secular, pedagogical goals.

II. My qualifications as an expert witness are included in my curriculum vitae,
which is attached to this report as Exhibit A, and in my experience and
background mentioned in this report.

NI. The compensation I will receive for my study, case preparation, and
testimony in this matter is $100.00 per hour. All travel expenses will be
billed at cost.

IV. I have not testified as an expert at trial or by deposition within the preceding
four vears.

Signed: 9/!,"&\,\ LQ/‘”?W QJ\MM Date: 3/2 9/2p05
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EXHIBIT

CURRICULUM VITAE A
(Chronological)
NAME:  John Angus Campbell ~DEPARTMENT:  Communication RANK: Professor
DEGREES
DEGREE DISCIPLINE INSTITUTION YEAR
B.S. Speech Communication Portland State University 1964
MA Speech Communication Untversity of Pittsburgh 1967
Ph.D. Speech Communication University of Pittsburgh 1968
EXPERIENCE
RANK/POSITION DEPARTMENT/DIVISION INSTITUTION/COMPANY/ORGANIZATION FERIOD
Assistant Professor  Department of Speech University of Washington 1968--76
Associate Professor  Department of Speech University of Washington 1976--95
Professor Department of University of Memphis 1995--
Communication
HONORS/AWARDS
HONOR/AWARD INSTITUTION/COMPANY/ORGANIZATION YEAR
Golden Monograph Speech Communication Association 1971
Golden Anniversary Speech Communication Association 1987
Distingunished Teaching Award University of Washington 1993
Dean’s Recognition Award University of Washington 1994
Communication Educator of the Tennessee State Communication Association 2001
Year _
Oleg Ziman Award for Best Article Joumnal of Interdisciplinary Studies 2003
Communicator of the Year Tennessee State Communication Association ‘ 2004
OTHER HONORS
Van Zelst Visiting Professor of Northwestern University 1990
Communication
Fellow Discovery Institute Discovery Institute, Seattle, Washington 1995
SPECTAL INVITATIONS
MacArthur Lecturer University of Utah “In Darwin’s Wake” series 1982
Brigance Lecturer Wabash College 1999
Invited Lecturer St. Johr's College, University of British Columbia 2000
University Lecturer University of South Horida 2000
Invited Lecturer Untversity of Waterloo, Depts of English & Philosophy 2003
Invited Lecturer University of Central Arkansas, Honors College 2003
Invited Lecturer University of Mississippt Department of Biology ' 2004
Key Note Address Denison University (Faculty Conf. Is Pub Speaking A Liberal

Art?)



University of Minnesota: McLauren Institute 2004
Invited Lecturer Tulane University, Dept. of Communication 2004
Invited Lecturer 2005

TEACHING EXPERIENCE: (Specific information for past two years summarized in Appendix A. Use Appendix A

to elaborate on teaching experience as needed.)

SUBJECT (indicate Undergraduate(U), Graduate (G}, Other) INSTITUTION

Rhetorical Theory (G) University of Memphis 1995
Oral Communication (U) u n "
Rhetorical Perspectives In Intellectual Revolution (U) i " 96
The Rhetoric of Science (G) ! " 96
Rhetorical Theory (G) " " 97
Great American Speeches (U) ! " 97
Rhetorical Criticism (G) ! " 98
Classical Rhetoric (G) " " 98
Great American Speeches (U} " " 08
Senior Thesis (1) ! " 9%
Meodern Rhetoric (G) ! " 99
Rhetorical Theory (G) i ) 99
Great American Speeches (U) " " 99
Classical Rhetoric {G) 2000
Independent Studies (Rhetoric of Science) 2000
Modern Rhetoric (G) 2000
Rhetoricai Criticism (G) ' 2001
Classical Rhetoric (G) , 2001
Rhetorical Theory (G) 2001
Independent Studies (G) 2002
Rhetoriography (G) 2002
Rhetorical Criticism (G) 2002
Rhetoric of Science (G) * * 2003
Rhetorical Theory (G) 2003
Rhetorical Criticism (G) 2003
Modern Rhetoric (G) 2003
Rhetoric of Science () 2004
Independent Studies (G) 2004
American Public Address (UG) 2004
Rhetoric of Science (G) 2005
Independent Studies (G) 2005

STUD ENT ADV1 SIN G/ME NTORING: (llse Appendix B to elaborate on advising/menioring role as needed)
Students involved in scholarly (research, creative) activities directly supervised (committees chaired).
Graduates (number): Undergraduate , Masters ] , Doctoral 16 , Postdoctoral



Current Name Year of graduation (anticipated)
Undergraduate 1998
Masters Completed:
Kris Nicole 1997
Kevin Gallagher 1998
Scarlett Thomas 1999
Sally Bennett-Bell 1999
Donna Bumgarden 1999
Matt Steigmeyer 1999
Current;
Kearney Lykins (Chair--Current) 2004
Poctoral Jerome Mahaffey (Chair--Graduated) 2000
Mahmoud Al-Sadi (Chair) 2005
Sally Bennett-Bell (Chair) 2006
Ryan Clark {Chair) 2006
Brett Cooper (Chair) 2005
Joe Delfin {Chair) 2005
Matt Doggett (Chair) 2006
Jill Greenman (Chair) 2007
Ray Harris  {Chair) 2006
Andre Johnson (Chair) 2007
Peg McCree (Chair) 2006
Sally Paulson (Chair) 2006
Jason Phillips (Chair) 2006
Mary Richardson {(Chair) 2008
Cyd Ropp (Chair--Graduated) 2001
Marcia Smith (Chair--Graduated) 2003
Frank Thomas {(Committee member) 2006
Tim Viner (Chair) 2008
Flora Wei {(Committee member) 2005
Mark Vail (Committee member) 2007
Jonathan Woodall (Chair) 2007
Chris Oldenberg (Chair) 2007
Jon Camp (Chair) 2007
2008

TPostdoctoral

Allison Shaskan (Chair)



Number of current Comimittee memberships (other than those chaired): Masters , 2
' Daoctoral

Number of students currently advised: Undergraduate , Graduate 19

RESEARCH/SCHOLARSHIP/
CREATIVE ACTIVITIES: (use Appendix C to provide additional information as needed.)

PUBLICATIONS (authors, title, reference) Include material in press and accepted for publication.

Books (authored, edited)
1976

An Overview of Speech Preparation, (Chicago: Science Research Associates, 1976). (textbook)

2003

Campbell, J. A. and Steve Meyer, eds. Darwin, Design and Public Education, (Michigan State
University Press, November 2003.

Refereed journal publications (indude book chapters)

1970

Campbell, 1.A. (1970). "Darwin and the Origin of Species: The Rhetorical Ancestry of an Idea."
Speech Monographs. 37, (March, 1970y, 1-14. (lead refereed article)

1971

Campbell, LA, (1971). "Argument from Circumstances in Edmund Burke's "Reflections on the
Revolution in France.” Studies in Burke and His Time. 12, (Winter 1971), 1764-1783. (refereed
article).

1974

Campbell, I.A. (1974). "Charles Darwin and The Crisis of Ecology: A Rhetorical Perspective.”
Ouarterly Journal of Speech, 60,(December 1974), 442-449. (refereed article)

Campbell, J.A. (1974). "Nature, Religion and Emotional Response: A Reconsideration of Darwin's
Affective Decline. Victorian Studies, 18 (December, 1974), 159-174. (refereed article)

1975

Campbell, J.A. (1975). "The Polemical Mr. Darwin," Quarterly Journal of Speech,” 61, (December,
1975), 375-390. (iead article, refereed)

1976

Campbell, I.A. (1976). The Fundamentals of Speech Preparation, (Palo Alto: Science Research Assoc.
1976), 175 pp. (Textbook)

1978

Campbell, J.A. (1978). "Hans-Georg Gadamer's Truth and Method,” Quarterly Journal of Speech, 64,
(February, 1978), 101-109. (lead essay review, invited)




1982

Campbell, J.A. (1982). "Eric Voegelin's Order in History," Quarterly Journal of Speech, 68, (February,
1982), 80-91. (essay review, invited)

1984

Campbell, J.A. (1984). "A Rhetorical Interpretation of History," Rhetorica, 2, (Autumn, 1984), 227-
266. (refereed article)

1985

Campbell, J.A. (1985). "Insight and Understanding: The "Common Sense' Rhetoric of Bernard
Lonergan," Quarterly Journal of Speech, 71, (November, 1985), 476-488. (review essay, invited)

1986
Campbell, J.A. (1986). "Scientific Revolution & the Grammar of Culture,” Quarterly Journal of
Speech, 72, (November, 1986), 351-376. (lead essay, refereed)
1987
Campbell, J.A. (1987). "Charles Darwin: Rhetorician of Science” in John S. Nelson, Allan Megill &

Donald N. McCloskey, eds. The Rhetoric of The Human Sciences, (Madison: Univ. of Wisconsin
Press, 1987) 69-86. (competitively selected essay)

1989

Campbell, J.A. (1989). "The Invisible Rhetorician: Charles Darwin's “Third Party” Strategy.”
Rhetorica, 7, (Winter, 1989), 55-85. (refereed) (The essays in this issue were papers delivered as
part of a panel 1 organized for the ISHR conference in Tours, France the previous summer.)

1990
Campbell, J.A. (1990). "Scientific Discovery & Rhetorical Invention: The Path to Darwin's Qrigin,” in

Herbert W. Simons, ed. The Rhetorical Turn, Invention and Persuasion in the Conduct of Inquiry,
(Chicago: University of Chicago Press, 1990), 58-90. (invited essay peer refereed book)

Campbell, J.A. (1990). "Darwin, Thales & The Milkmaid: Scientific Argument and Argument from
Common Values and Common Sense," in Robert Trapp and Janice Shuetz, eds., Perspectives on
Areumentation; Essays in Honor of Wayne Brockriede, (Prospect Heights, Illinois: Waveland Press,
19903, 207-220. (Invited book chapter, peer refereed book)

Campbell, J.A. (1990). "Between the Fragment and the Icon: Prospect for a Rhetorical House of the
Middle Way,” Western Journal of Speech Communication, 54, (Summer, 1990), 346-376. (Invited
essay, peer refereed journal. 1 was also guest editor for this special issue devoted to rhetorical
criticism.)

Campbell, J.A. (1990). "On The Way to The Origin: Darwin's Evolutionary Insight and Its Rhetorical
Transformations," The Van Zelst Lecture in Communication, (Evanston, Illinois: Northwestern
University, School of Speech). 40 pp. (Invited essay)

1993

Campbell, 1.A. (1993). “Insight and Understanding: The ‘Common Sense’ Rhetoric of Bernard



Lonergan,” (revised and expanded version of 1985 QIS essay), in Thomas J. Farrell & Paul A.

Soukup, eds. Communication and Lonergan: Common Ground for Forging the New Age, (Kansas
City, Mo.: Sheed & Ward, 1993), 3--22.

Campbell, I.A. (1993). “Annotated Bibliography.” At the request of Thomas J. Farrell I did an
annotated bibliography for my Lonergan essay (above) and expanded it to include some twenty
works of rhetoric relevant for the general scholarly reader. See Thomas J. Farrell & Paul A. Soukup,
eds. Communication and Lonergsan: Common Ground for Forging the New Age, (Kansas City, Mo.:
Sheed & Ward, 1993), 330--362.

Campbell, J.A. (1993). “Reply to Gaonkar & Fuller,” The Southern Communication Journal. Vol. 38.
312--318. (Invited short essay).

1994

Campbell, J.A. (1994). "Of Orchids, Insects and Natural Theology: Timing, Tactics and Cultural
Critigue in Darwin’s Post-Origin Strategy,” Argumentation, Vol. 8 (February, 1994).63--80.
(Revised and expanded version of my 1989 Alta Conference paper.) (invited essay). -

1995

Campbell, J.A. (1995). “The Comic Frame & the Rhetoric of Science: Ethics and Epistemology in
Darwin’s Origin,” Rhetoric Society Quarterly, (Winter, 1995). Vol 24 pp. 27--50. (refereed journal)

1996

Campbell, J.A. (1996). "Topics Tropes and Tradition: Darwin's Reinvention and Rhetorical Subversion
of the Argument to Design,” in Ted McGuire & Trevor Mehia, eds. Science, Reason and Rhetoric
(Pittsburgh: University of Pittsburgh Press, University of Konstanz Press, 1996), 25 pp. (invited
essay, refereed volume).

Campbell, J.A. (1996). “Oratory, Democracy & the Classroom” in Roger Soder & John I. Goodlad,
eds., Democracy, Education, & Schooling, (San Francisco: Josey-Bass): 211-243. (invited essay).

Campbell, J.A. & Benson, Keith R. (1996). “The Rhetorical Turn in Science Studies: A Review of
Recent Literature,” Essay review, Quarterly Journal of Speech, Spring or Autumn, 1996): 74-109.
(invited essay refereed journal).

Campbell, J.A.(1996). "John Stuart Mill, Charles Darwin, and The Culture Wars: Resolving A Crisis in
Education,” The Intercollegiate Review: A Journal of Scholarship & Opinion, Vol. 31 (Spring,
1996): 44--51. (invited essay refereed volume),

1997
Campbell, J.A. (1997). “Strategic Reading: Rhetoric, Intention, and Interpretation,” in Rhetorical
Hermenentics, Alan Gross and William Keith, eds. (Buffalo: University of New York, 1996): 113-
137.
1998

Campbell, J.A. "Rhetorical Theory In The Twenty-First Century: A Neo-Classical Perspective”
Southern Journal of Communication. 63 (Summer, 1998): 291-308.

Campbell, J.A. "Michael's Ruse's & But Is It Science?" Social Epistemology. 12 (1998): 157--65.
(invited essay-review).

Campbell, J.LA. "The Great Tradition,”" Two Be: A Journal of ldeas, No. 13 (1998): 85--87. (Invited
short essay.}




Campbell, J.A. "Intelligent Design, Darwinism & The Philosophy of Public Education,” Rhetoric and
Public Affairs., 1 (Winter, 1998): 469—502. Introductory essay for a special edition of RPA on
Intelligent Design of which I was guest editor.

1999

Campbell, I. A. "Why Was Darwin Believed? Darwin's Origin & The Problem of Inteliectual
Revolution," The Brigance Forum: An Annual Public Lecture in memory of William Norwood
Brigance. Published and distributed by Wabash College, June, 1999. 42 pp.

2002

Campbell, J. A. “The Philosopher As Public Intellectual: Steve Fuller's Thomas Kuhn: A
Philosophic History For Our Time,” The Review of Communication, 2 (4) October, 2002,
pp. 334-357. (Lead essay).

Campbell, J. A. “The Rhetoric of Charles Darwin: An Interview with John Angus Campbell.” {2002).

Focus on Origins Series. 1 hr 8 mins; Copyright: Access Research Network. ARN catalog #V027,
(DVD/VHS).

2003

Campbell, J. A. “Evil As the Allure of Perfection.” Rhetoric & Public Affairs, 6 (2}, (Fall, 2003, 6):
523-530.

Campbell, LA. (2003) “The Educational Debate Over Darwinism,” Journal of
Interdisciplinary Studies 15 (1/2): 43-60.

Campbell, J.A. “Why Was Darwin Believed? Darwin’s Origin and the Problem of Intellectual
Revolution,” Configurations, 11 (2), (Spring, 2003): 203-237, (Revised and expanded
essay on the theme of the Wabash Lecture of the same title).

2004

Campbell, J.A. “Reflections on Donald Bryant’s ‘Rhetoric Its Function and Scope,”” ddvances in the
History of Rhetoric, 7 (2004): 189-198.

2005

Campbell, J. A. “Darwin, Glen Roy and the Triumph of Invention Over Incommensurability,” in Randy
Harris, ed., Incommensurability, (West Lafayette, Indiana: Parlor Press, 2005): (70pps).

Campbell, J.A. “On The Way to Canterbury: A Rhetorician’s Tale,” Rhetoric and Public Affairs, 7 (4)
(Winter, 2005): (35pps.)

Campbell, J.A.; Clark, Ryan, “Revisioning the Origin: Tracing Inventional Agency Through Genetic
Inquiry,” Technical Communication Quarterly, (in press 25 pps).

Works Anthologized

Campbell, J.A. (1970) “Darwin and The Origin of Species: The Rhetorical Ancestry of An Idea,”
Speech Monographs. in Thomas Benson, ed., Landmarks in Rhetorical Criticism, (Berkeley:




Hermagoras Press, 1994).

Campbell, J.A. (1986) “Charles Darwin: Rhetorician of Science,” in Randy Harris, ed. Landmarks in
the Rhetoric of Science, (Berkeley: Hermagoras Press, 1995).

Campbell, J.A. (1974) “Charles Darwin and The Crisis of Ecology,” in Craig Waddell, ed. Landmarks
in the Rhetoric of the Environmental Movement, (Berkeley: Hermagoras Press, 1998).

Campbell, J.A. (1993). “Insight and Understanding: The ‘Common Sense’ Rhetoric of Bernard
Lonergan,” (revised and expanded version of 1985 QJS essay), in Thomas J. Farrell & Paul A.

Soukup, eds. Communication and Lonergan: Common Ground for Forging the New Age, (Kansas
City, Mo.: Sheed & Ward, 1993}, 3--22.

Work In Progress

Charles Darwin: A Rhetorical Biography. This is a book-length project examining the development of
Darwin’s self-understanding as a writer/polemicist of science from his early education, this formative
Beagle years and culminating in his publication of the Origin in 1855.

Refereed conference publications

1981

Campbelli, J.A.'(1981). "Historical Reason: Field as Consciousness," in George Ziegelmueller and

Jack Rhodes, eds., Dimensions of Argument: Proceedings of the Second Summer Conference on
Argumentation, Speech Communication Association, 1981, pp. 101-113. (essay reviewed and
selected by conference volume editors)

1983

Campbell, J.A. (1983). "Creationism: The Argument Time Forgot?" in George Ziegelmueller and Jack
Rhodes, eds., Dimensions of Argument: Proceedings of the Third Summer Conference on
Argumentation, Speech Communication Association, pp. 423-440. (article reviewed and selected by
conference volume editors)

1987

Campbell, J.A. (1987). "Poetry, Science & Argument: Erasmus Darwin As Baconian Subversive,” in
Arsument and Critical Practices; Proceedings of the Fifth SCA/AFA Conference on Argumentation,
(Annandale, Virginia: Speech Communication Association 1987), 499-506. (article reviewed &
selected by conference volume editors).

1989

Campbell, J.A. (1989). "Of Orchids, Insects and Natural Theology: The Evolution of Darwin's Strategy

After the Origin," in Spheres of Argument: Proceedings of the Sixth SCA/AFA Conference on
Argumentation, (Annandale, Virginia, 1989). (essay reviewed and selected by the volume editors).

Book Reviews

1978

Campbell, J.A. (1978). "Hans-Georg Gadamer's Truth and Method," Quarterly Journal of Speech, 64,
(February, 1978), 101-109. (lead essay review, mvited)




1979

Campbell, LA. (1979). "Paul Ricoeur's The Rule of Metaphor,” Quarterly Journal of Speech, 65,
(October 1979), 335-338. (short review, invited)

1982

Campbell, J.A. (1982). "Rigor and Imagination,” Journal of Applied Communication Research,
(Autumn, 1982), 83-86. (short review, invited).

1991

Campbell, J.A. (1991). "Review of Beyond The Two Cultures: Essays on Science, Technology and
Literature." Quarterly Journal of Speech, (invited short review), 499--501.

1993

Campbell, I.A. (1993). "Review of Walter Jost's Rhetorical Thought In John Henry Newman," (invited
short review) Philosophy and Rhetoric, Vol. 26., 70--76.

1994

Campbell, J.A. (1994). “Review: J.V. Jenson’s Thomas Henry Huxley: Communicating for Science,”
Quarterly Journal of Speech, 245--247. (Short, invited book review.)

1996

Campbell, J.A. (1996). "Eugene Garver's Aristotle's Rhetoric: An Art of Character,” Rhetorica,
(Summer, 1996). 8 pp.

1997

Campbell, J.A.(1997). Marouf A. Hassian, Jr. The Rhetoric of Eugenics In Anglo-American Thought,
(Athens: The University of Georgia Press, 1996), 373--376.

Campbell, J.A. (1997). Frederick Burkhardt, ed. Forward by Stephen Jay Gould, Charles Darwin's
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Conferences

1. "Edmund Burke & Argument From Circumstance,” British Rhetoric-British Public Address Interest
Group, SCA Convention, New York, December 1969. (competitively selected paper)
2. "The Polemical Character of Darwin's Origin of Species," SCA Convention, 1973. (competitively
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Division, SCA Convention, New York, 1974
4. "Persona and Argument in the Rhetoric of Science," Northwest Communication Association
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Respondent/critic for Professor Douglas Collin's paper "The Found Object,” American Academy of
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12. "Creationsim: The Argument Time Forgot?" Third Summer Conference on Argumentation, Alta,
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History of Rhetoric, St. John's College, Oxford, England, August, 1985. (Competitively
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1995 Annual Meeting of the History of Science Society in Minneapolis October, 26, 29.
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Annual Meeting of the Speech Communication Association in San Antonio, November, 1995.

“Rhetorical Reason In the Twenty-First Century”. Seventh Biennial Rhetoric Society of America
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"Autobiography as Rhetorical Invention: Darwin's Autobiograpy”, 82nd Annual Meeting of the
Speech Communication Association. November 24, 1996

"Rhetorical Theory: An Appraisal" Western States Speech Communication Association, February
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"QOratory Democracy and the Classroom" National Educational Research Association, Chicago
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"Why Darwinism Should Be Debated In the Public Schools” Southern States Speech
Communication Association, Savannah, Georgia April 3, 1997.

. "Rhetorical Theory In the Twenty-first Century,” Tennessee State Communication Association,
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Kenny & Richard Thames. SCA Convention, Chicago, November 22, 1997
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"_eah Ceccarrelli's Contribution to The Rhetoric of Science," Presentation at the Award of
Dissertation of the Year Ceremony, SCA Convention, Chicago, November 22, 1997. (invited).

. "Of Friendship, Barnacles and Silence: Why Darwin Did Not Publish in 1844." Contributed Papers

in Rhetoric & Public Address SSCA, San Antonio, Texas April 2, 1998. (competitively
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"Top Student Papers in Rhetoric & Public Address, " Respondent, San Antonio, Texas April 3,
1998,

_ "The Rhetoric of Science and the Rhetorical Traditon,"” Presentation, NCA New York Hilton, Nov

20, 1998.

"Medicine, Psychiatry & The Rhetoric of Science," Respondent, NCA New Y ork Hilton, Nov 21,
1998.

"Insight, Discourse and Understanding: The Rhetorical Theory of Bernard Lonergan,” NCA New
Y ork Hilton, Nov 24, 1998. (competitively selected).

"The Perils, Challenges and Rewards of Publishing In & Guest Editing an Interdiscipiinary
Journal," Presentation, SSCA/CCSA Joint Convention in St. Louis, April 7--10, 1999. (invited
presentation).

“Creative Approaches to Teaching the Rhetoric of Science and Technology,” NCA Seattle Nov,
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“The Interplay Between Theory & Practice: Perspecrtives From The History of Rhetoric,” NCA

Seattle, Nov. 2000. Respondent
“Engaging The Culture: Spirituality and Communication Scholarship” NCA Seattle, Nov. 2000.



Panelist.

53. “Terms of Engagement : Religious Discourse in the Public Sphere” NCA Seattle, Nov. 2000.
Respondent.

54. “Rhetoriography: An Essay in Method” NCA paper co-authored with Angela Ray, 2002. This
paper and the panel of responses we organized around it won the “top seeded position in the
Rhetoric and Public Address Division.

55. “Edwin Black and the Enigma of Method” NCA 2002 on Issues Broached by Edwin Black’ Studies
of Rhetoric and Criticism.

56. “Evil in the Agora: Public Reaction Following the Events of September 11" —A Roundtable
Discussion” NCA 2002

57. “Tainted Ethos: Scientists’ Credibility Under Attack” NCA panel, 2002, Respondent.

58. Paper on Donald Bryant's “Rhetoric Its Function and Scope,” NCA, Miami, 2004

59. “Classical Rhetorical Theory vs. Educational Process: Why Debating Darwin in the Public

Sphere is Good for Science, Education and Democracy,” SSCA Tampa, April 2004
60. “Darwin, Design and Public Education,” National Faculty Leadership Conference,
Washington D.C. June 24—27, 2004.
61. Roundtable Discussion: The Rhetoric of Science: Looking Forward, Looking Back. NCA Chicago,
November 11-14, 2004
62. Roundtable Discussion: Allan Scult's “Being Jewish: Reading Heidegger,” Chair/organizer. NCA
Chicago, November 11-14, 2004
63. “So You Want to Give A Speech on Jesus,” Panel on Religion, Civic Space and Appropriateness in
the Classroom. NCA Chicago, November 11-14, 2004
64. William Jennings Bryan's “Imperialism” Speech. Short presentation/Discussion. NCA Chicago,
November 11-14, 2004

Other (universities/industry}
1. "Gorgias and the Challenge of Criticism: A Case Study" "Great Speeches" series at Portland State
University in Portland, Oregon, December 1981.
2. "The Rhetorical Tradition of Darwin's Origin". Invited presentation before the "Seminar in Science
and Society" Fairhaven College, Bellingham, Washington, April 1982.
3. "Charles Darwin and the Rhetoric of Science,” sponsored by Safeco Images Project and the School
of Communications and Department of Speech Communication, University of Washington
School of Communications, April 1982,
4, "The Community College and the Mission of the Humanities." By invitation to the North Seattle
Community College Humanities Section, Faculty Retreat, November 1982,
5. Address before: Association Internationale Des Etudiants En Sciences Economiques et
Commerciales: "Business and Oral Communication.”" May 1983, University of Washington.
6. "Charles Darwin: The Scientist As Rhetorician." Evening lecture as part of a continuing education
course, "Personalities That Have Shaped the Western World." The course was conducted by
Professor Robert Burke, Department of History, July 1983.

"Charles Darwin and the Idea of Progress." Honors seminar for students and faculty, Fairhaven
College, Bellingham, October, 1986.

8. "Charles Darwin, The Scientist As Communicator." Invited Lecture, Humboldt State College,
Arcata, California, February, 1987.

9, "On The Way To The Origin: Darwin's Evolutionary Insight And Its Rhetorical Transformations.”
Guest lecture Department of Speech Communication, University of [llinois,
Champiain/Urbana, April, 1990.

10. "On The Way To The Origin: Darwin's Evolutionary Insight And Its Rhetorical Transformations."”

Guest lecture Department of Speech Communication, University of Wisconsin, Madison,



Wisconsin, May, 1990.
11. "On The Way To The Origin: Darwin's Evolutionary Insight And Its Rhetorical Transformations,"
Van Zelst Lecture in Communication. Northwestern University, Evanston, Iliinois, May, 1990.

12. "The Promise and Oddness of Rhetoric As A Foundation For A Liberal Education," Alaska Pacific
University, September, 1991.

13. “The Comic Frame and the Rhetoric of Science: Ethics & Epistemology in Darwin’s Origin,”
Rhetoric and Science Society, University of Oregon, Corvallis, Oregon. April, 1994.

14. “Oratory, Democracy and the Classroom” Keynote Address, Society for Educational Renewal,
Seattle June, 1994

15. “Ethics, Evolution and The Rhetoric of Science: Why Huxley Must Always Debate Bishop
Wilberforce,” Featured Lecture 16th Annual Conference on Discourse Analysis, Temple
University, Philadelphia, April, 1995.

16. Guest Lectureship--Department of Communication Temple University, Philadelphia.

Gave 4 presentations to 4 different groups at the invitation of Professor Herb Simons: 1) "The
Impromptu Speaking Assignment"--demonstration class session. 2) "How to Make The Basic
Course A Vital Component In Liberal Education"--discussion with basic course teachers. 3)
"Democracy In The Classroom: A Challenge of Liberal Education"--presentation/discussion for

faculty from various disciplines. 4) "Teaching Darwin's Origin"--presentation to the Western
Heritage faculty. February, 16, 1998.

17. Brigance Forum, Department of Speech Wabash College, Crawfordsville, Indiana.
"Why Was Darwin Believed?" Mon. March 29, 1999,

18. St. John's College University of British Columbia
"Ethos and argument in Darwin's Corpus” May, 2000.

19. University of Waterloo, Waterloo, Ontario, “Darwin, Glen Roy and the Triumph of Invention
Over Incommensurability,” February 2003.

20. University of Central Arkansas, Conway Arkansas, “Why Darwinism Should be Taught as Darwin

Taught it: As An Argument.” One of two featured speakers for Challenge Week, sponsored by

The Honors College and the Department of Biology, March 4-6, 2003

21. Key note address Religious Communication Association NCA, 2003, Miami, Flonda.

22. Hamilton College, Clinton, New York (November, 2003) “Debating Darwinism: Science As
Argument And Civic Education”

23. “The Origin of the Origin: How Darwin’s Training In Argumentation Prepared Him To Turn

Convention on Its Head,” Department of Biology, University of Mississippi, Oxford,
Mississippi 3/26/2004

24. “Why Darwin’s Theory Should be Taught As An Argument: Because That is What 1t [s”
Presentation for science teachers Biola Conference on Intelligent Design, Los Angeles 4/29/2004
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. Gave two talks on Plato's Gorgias to Katherine Hendrix's seminar for Teaching Assistants. Gave one

presentation on Milton's Aeropagitica and John Stewart Mill's On Liberty. Autumn/Spring
1995'96.

2. "The Rhetoric of Science & The Nature of Science” Talk to the University of Memphis Honors
Students Autumn, 1995.

. "The Rhetoric of Science” Presentation to the Department of Geology, (U of M) January 17, 1997
"T'he Rhetoric of Science” Presentation to the Department of Physics, (U of M), February 27, 1997

5. “Expertise, Communication and the Public Sphere,” (U of M) Talk and visit to Pradeep Sopory’s
graduate seminar 4/5/2001

6. “Galileo’s Dialogue on the Two World Systems & The Rhetoric of Science,” Guest Lecture Prof.
Brad McAdon’s Seminar, Department of English U of M, March 25, 2003.
7. “Why Aristotle Does Not Love Us But We Love Him After Our Fashion: A Sophist Looks At the
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Rhetoric,” Guest Lecture Prof. Brad McAdon’s Seminar, Department of English, U of M, March,

18, 2004

8. “The Centrality of Argument to A Liberal Education,” Memphis Classical School, Memphis Tenn

3/22/2004
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Mid America
Theological Seminary
. Prof Ken Easly
Attended Career Day; gave short ~ Department majors 2002 Professor McDowell

Presentation
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13 <t

Met with Jim Cames of the
(Classical School
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Faculty & Students “The
Centrality of Argumentto A
Liberal Education” 2004

Discussion faculty members
Memphis Theological Seminary
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2 Professors from MTS & 2 grad 2004
students from our program

Board Member Mason YMCA sharing expertise
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THEC Department Internal Study Document (Chair) 2003---2004
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College Tenure & Promotion 1996--2000

University
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Cecil Humphries Scholarship Interviewer 1996---1999
Reform of University Tenure & Promotion Process 1997 —1998
Vice Provost Search Committee 2003---2004
University Council {elected by College) 2002---2004
Senator, From Department of Communication 2003---2003
Committee on Committees (Faculty Senate) 2003---2005
Under Graduate Task Force Committee (Faculty Senate) 2003 20604
Academic Policies Committee (Faculty Senate)} (Co-Chair) 2003---2003
Committee on Committees (Faculty Senate) 2004---2005
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2004~
BOARD MEMBER MASON YMCA
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ARRN Access Resource Associate Editor Origins & Design 1997--
Network
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1990
Guest Editor Rhetoric and Public Affairs
(Special issue on Intelligent Design & Public Policy)
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Wichelns/Winans Award Committee 1994
Woolbert Award Committee 1094
Woolbert Award Committee (C) 1096
Dissertation Award Committee 1999 —
Gerald R. Miller Dissertation Award Committee 2002
Marie Hochmuth Nichols Award Committee 2002 --2003
NCA/NSF Conference in Leesburgh’s Virginia 2002
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American Association for the
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Arizona State University '
! " " " Dr. Jeff Philpott 1998

University of Seattle

" n "
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Seattle Pacific University Grant Application Evaluation " Dr. Judy Segal 1908
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Southern States History of Rhetoric

Communication Association

American Association for the Second Vice President (In charge of Program Planning) 2005--2006
Rhetoric of Science and

Technology
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Why Are We Still Debating Darwinism?
Why Not Teach the Controversy?

fohn Angus Campbell

rom the Scopes trial in 1925 through the action of the Kansas State

Board of Education in 1998, the teaching of evolution in public schools
lias been a flashpoin in American education.! As in all long-standing coni-
troversies, positions harden and disputants speak chiefly 1o rally their owvn
supporters. The debate ebbs and {lows in public awareness until a local
schoot board's decision catapuldrs it once again into the lead story or back
ON{0 page ane.

Many suppaose that the debare over teaching evolution in public schoaols
has gone on so long that it is going nowhere. But all things historical are
hostage to change. Although Bis implications are not vet fully evident,
something new has happened in the debate over the teaching of evolution.
The advent of a modern scientific theory of intelligent design (13 and a
scholarly research communiiy advancing this theory (the ID movement)
have reenergized and are now redelining the characeer of this once-sialied
coniroversy.2 10 is a science, a philosophy, and a meovement for educa-
lional reform.

As science, ID is an argument against the orthodox Darwinian
claim that mindless [orces—such as variaiion, inherilance, natural

x1



selection, and time—can account for the principal features of the biolog-
cal world.

As a philosophy, 1D is a critique of the prevailing philosophy of sclence
‘hat ¥mits explanation to purely physical or material causes.

As a program [or educational reform, 1D is a public movement to make
Darwinism—its evidence, philosophic presuppositions, and rherorical
‘actics——a matter of informed, broad, and spirited public discussion.

11y in all its senses has clear implications for the teaching of science, par-
icularly biology, in the public schools—irrespective of one’s view of the
qnerits of the contemporary design argument. A central clain of the ID
movement is that if science education is 1o be otlier than state-sponsored
aropaganda, a clear and principled distinction must be drawn between em-
pirical science and the materialist philosophy that drives contemporary
Darwinian theories of biologicat origins.?

As critics of ID are guick to point out, design arguments are not new.
The basic insight on which such argumenis rest is one side in an ancient
philosophic controversy. That is, the complexity of the world erder, partic-
ularly as seen in the study of life, appears to have been produced by intei-
ligence or mind rather than by self-sufficient material lorces. In andent
times, Heraclitus, Fmpedocles, Democritus, and Anaxamander upheld the
self-sufficiency thesis, while Plato and Arisiotle argued for mind.A

Why this argument should reemerge just now is easy to understand. Al
a time when contemporary cosmology speaks of “anthropic fine-tuning”
and biology secks 1o understand the “code of life” and the design of “mo-
lecular machines,” the rise of the design hypoihesis is as appropriate to our
time as were the ideas of “natural sefection” and “survival of the firtest” 10
the period of capitalist expansion and indusirialization during the mid-
nineteenth century.® “Information” and the nonmaterial products of inrel-
ligence are part of our daily speech, as is evident by our use of such terms
as sofhware, programs, gigabyres, or RAM and our questions about the “com-
patibility” of compuiers and printers.

what is new about the theory of intelligent design is the shock it ad-
ministers through its creative reszatement, in contemporary scientific
terms, of an old and presumably extinct intellectual tradition. The origin of
biological novelty was thouglit to have been identified, i not precisely by
Darwin in 1859, then at least by neo-Darwinians in their 1940s synthesis.
Yet design theorists insist that natural selection acting on random genelic
muiation does not account for the fundamental morphological innovations
in the history of life—whether novel organs, body plans, or cellutar ma-

chines. tastead, they insist that actual design, not just a natural process
mimnicking design, is responsible for the complex fcatures and systems
found i living things. Though this view may not be new, the evidence and
modes of analysis that design 1heorists use o advance it clearly are.®

Thus, the 1D movement has only recently come into public awareness.
Nevertheless, such awareness is growing rapidly as a result of the books
and public speaking of Berkeley law professor Phillip Johnson: the book
Darwin's Black Box by Lekigh University biochemist Michael Behe; William
Dembski’s The Design Inference; Jonathan Wells's feons of Evelution; Paul Nei-
son's On Comumon Descent: and the scientific and philosophical essays ol
Stephen Mever in anthologies such as Suience and Evidence of Design, Mere
Creation, andd Debating Design: From Darwin to DNA. The growth of this iniel-
lectual movement bas recently attracted prominent news stories in the
New York Times, Los Angeles Times, Wall Street Journal, and the Nativinal Post
(of Canada) as well an extensive two-part aritique in the New York Review of
Books7 Addidonally, a recent Zogby poll shows strong support for the edu-
cational agenda of the design movement. Nearly 78 percent of those sur-
veyved by Zoghy favor inchuding information about the scientific case for
inteltigent design inn the public school science curriculum alongside stan-
ed its

dard Darwinian accounts of life’s origins.® Congress has also expr
support for teaching students about the scientific controversies that exist
concerning biological evolutionary theory. The report fanguage in the 2001
federal No Child Lefi Behind Act urges schools to adopt a science curricu-
lum that “helpfs] students o understand the fall range of scientific views
that exist” about controversial subjects “such as biological evolution” and
“why such lopics may generate controversy.” Additionally, the Ohio State
Board of Educarion recently adopied a provision in their state science sian-
dards requiring students 1o know why “scientists today continue 1o investi-
gate and critically analyze aspects of evolutionary theory.” While ihe Ohio
State Board’'s decision did not mandate the teaching of inrelligent design, it
does require that students know about scleniific criticisms of contemporary
evolutionary theory. ke alse allows lecal school districts and reachers o
present the theory of inrelligent design if they so choose. One local school
district, the Pamrick Henry School District, has abready announced its inten-
tion t teach students abour the theory.?

Even s¢, many of the technical arguments of design theorists are not yet
well known. The aim of this vohume, Darwinisn, Design, and Public Bduca-
tion, which iself has “evolved” or (if one prefersy was “redesigned” from a
special issue of the iournal Rheforic and Public Affairs, is not to advocate the
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theory of ). Instead, this volume seeks to introduce science educators to

the arguments of the design theorists and to those of prominent critics of .

1D, so that educators may consider the merits of the main pedagogical ar-
gument of rhis volume, namely, that science teachers would do well w0
“teach the controversy” or “controversies” over contemporary evolution-
ary theory.

Teachers who do so will advance public understanding of both the na-
ture and rhetoric of science.!9 By the “rhetoric of science.” 1 mean the
seudy of the argumentative tactics employed by scientists not only in their
scientific writing but also in their public and educational pronouncements.
The thetoric of science also seeks to identify presumptive substance and to
detect probable weaknesses (or obfuscation} in a scientific argument or dis-
course. ) In addition, the thetoric of science seeks to foster civility in pub-
lic discourse. On this score, it is important o remember John Stuart Mill's
observation that in any controversy where the stakes are high, even the
best people may present bad arguments with the best of intentions and,
conversely, that those who do not prevail in public opinion may yet make
many good arguments.t2

Organization of the Volume

With this in mind, Darwinism, Design, and Public Education will seek to ad-
vance public discussion of science education by presenting arguments for
and against a more inclusive, controversy-based biology curriculum. In
order to do this, the book will also present arguments for and against both
contemporary Darwinism and the theory of 1D itself.

Darwinism, Design, and Public Education is divided into four parts and ap-
pendixes. The first part of the volume presents three essays arguing for a
more inclusive approach to science education—indeed, one that would en-
courage science educators 1o teach students about scientific chalienges to
Darwinian theory and about the challenge posed to Darwinism by advo-
cates of the theory of intelligent design. The second part includes several
essays that provide scientific critiques of contemporary evolutionary theo-
ries or texthook presentations of these theories. The third part presents es-
says that develop the scientific case for intelligent design. The fourth part
offers responses, chiefly critical, to the essays in the first three parts of the
volume. The appendixes present both supporting documents about the
controversy over the teaching of evolution in the public schools (inchuding
the iranscript of a recent hearing of the U.S. Comunission on Civil Righis
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and an essay by Donald Kennedy) and a technical suppiement to the case
by Stephen C. Meyer, Marcus Ross, Faul Nelson, and Paul Chien on the

Cambrian exploston.

Part |

Part L “Should Darwinism Be Presented Critically and Comparatively in
the Public Schools?: Philosophical, Educational, and Legal Issues,” sets the
agenda lor the book. The question considered throughout the volume is
“Should public school science teachers be free 10 teach the controversies
over biological origins?” In my opening essay, “Intelligent Design, Darwin-
isin, and the Philosophy of Public Education,” I argue that teaching Dar-
win’s theory of natural selection comparatively is the mode Darwin himself
followed in the Origin. It is the traditional method used in the humanities,
it is used to teach values, it is explicitly sanctioned by Mill's On Liberty, and
it fosters student interest in science. Further, it helps teach the skills of
analysis and critical deliberation that are central to democratic citizenship.
I “Intelligent Design Theory, Religion, and the Science Curriculum,” War-
ren A. Nord argues that liberal education in a pturalistic democracy re-
quires the inclusion of competing points of view, including design theory in
science classes, “not because it is a better or more reasonable theory than
its naturalistic counterparts . . . {but] because we disagree aboit whether it
is a better theory.” That disagreement is of such a kind that educators are
obligated to teach students about ir. Throughout the essay, Nord develops
his thesis: “By refusing 1o rake sericusly contending interpretations of na-
ture, we teach science, in elfect, as a matter of anthority. Students typically
come to accept its claims as a matter of faith in the scientific tradition
rather than as a matter of critical reason.”

The first part concludes with “Teaching the Conlroversy: Is It Science,
Religion, or Speech?” In this essay, David DeWoll, stephen €. Meyer, and
Mark E. DeForrest argue that the law allows, and good pedagogy reqguires,
public school biology teachers to “teach the controversies” over biological
origins. They examine several proposed curricular changes that would rec-
tify what they regard as the current imbalance in the biotogy curricnbum.
Their hypothetical teacher, John Spokes, would like to correct errors in
present biology texts, expose students to evidential challenges to evolu-
tionary theory, and discuss alternative theories of biological origins.!? The
authors ask, “Does (he law allow him to do so?” They argue that it does, by
showing thal exposing students o an evidentially based critigue of stan-
dard theories and to a similarly evidendally based case for alternatives
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m..ou..u.mm::om good science. They also show that presenting 1D as an alierna-
tive theary does nnot constitule an establishment of religion. They sug ﬁﬂ. :n#
siead that refusai to allow Spokes 1o teach his subject in this more :mw: , 7
could well constituie a form of legaliy —:d:z.ima.39.3_5:‘: &mmw.rsmzaww“w

Part il

d.um legic of the remainder of this volume follows directly from the educa-
tional and legal controversy that DeWoll, Meyer, and vnwo:mﬁ,.ma%m&
from the practical concerns of their hypothetical teacher, john .mmexmm A
teacher considering whether to “teach the controversy” will Hmnm .@.w.mn:.qm_
pedagogical issuies about the type of material that would be vmz:wmmm_n or
desirable, to present. . -

I their legal essay, they ask a question: what exacily can Spokes (or an
o.m.rm._. public high school teacher) teach? Can teachers correct errors in :‘»M
Eamomk.ﬂmﬁm, including those that exaggerate the evidential .m:wmam for
Ummﬁxzm_dw Similarly, can teachers expose students to scientific 2&5:2 of
neo-Darwinism and related evolutionary theories? If so, can 5@ m;m.o S:,
m:mzﬁ.zm about alternative theories of origins, including specifically the the-
ory of intelligent design? DeWoll, Meyer, and DeForrest argue that Rmiy‘,
ers may legally critique neo-Darwinism and present I as an m:mgmmvm
mﬁ.: this raises practical questions for science educatlors. First, what are Ev.
scientific critiques of textbooks or neo-Darwinism that Em%:? mm.,»c:mm
.w:cé about? Second, what s the theory of intelligent design and ?:E ev-
&m:nm‘ it any, supports it? And third, what scientific (or ﬁg_miow?nm: Q
tiques of design theory should students and educators know m,roiu ~
. The remainder of the book is organized mainly around :.ﬂmmq. H:.Hmm ues-
tions to help science educators “teach the controversy” if m:mw w:oha
choose and 1o help policymakers assess the merits of the pedagogical .m, .
EG:‘ made for this approach in Part 1. Thus, Part IV incdudes not onl Mww
ﬂm:_:& critiques of the scientific case in Parts Il and Hl but alse n:ﬁ.:w\_nmﬂ M
the pedagogical proposal--that is, the “tcach the conmoversy” rond
advocated in Part 1. v approact

.Fﬁ.ﬁ II, “Scientific Critigue of Biology Textbooks and Contemporary E
lutionary Theory.” first seeks 1o esiablish that there are many MW.M.:,M&,
present biology texts, errors that in some cases overstaze the m&mm:mhw
support for neo-Darwinism and chemical evolutionary theory. Part IF als
mn,.mwm to establish the existence of a significant evidential m..rm_mm: .a M“
reigning evolutionary theories, even if that challenge goes m:mwomw m:ﬁ:
ported in basic texts. In shor, it seeks 1o show that there is an .mﬁgn::%
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challenge to contemporary evolutionary theory that students need 10
know about. (Additional aspects of this challenge are addressed in Part TH
in the artides that alse make a posilive case for intelligent design.)

1n the first essay in Part If, Stephen €. Meyer and Michael Newton Keas
iderstify an important error of omission, not only in textbooks, bui also in
most public discussions of evoluiionary theoey. Their essay, “The Meanings
of Bvolution,” describes the muiliple separate meanings associated with ihe
term evblution. They recommend that teachers clearly define the separale
f that word and distinguish those meanings that enjoy strong

neanings o
support from those that seem controversial or less

evidential and scientific
conciusively established.

David Berlinski’s “The Deniable Darwin” shows how, Conlrary to popu-
iar reports, gualified researchers do in lact have serious scientific objections
theory. Berlinski uses probability theory to take excepiion 1o

to Darwin's
planatory power of Darwin-

almost every major claim advanced for the ez

ian natural selection.
rextbook issue, Jonathan Wells's essays,

Turning specifically to the
“tiacckel’s Embryos and Evolution: Sctting the Record Straight” and “Second

Thoughts about Peppered Moths” (both published previously in science, o1
science education, journals), illustrate the pedagogically convenient errors
tolerated in texthooks—in the case of Haeckel, for over a hundred years—by
a science education regime that lacks motivation 1o corredt its errors.

m “Where Do We Come From? A Humbling Look at the Biology of Life's
“ Massimo Piglincci summarizes the status and prospects ol carremd
origin-of-life research. e critiques many current texts for their overly san-
guine discussion of chemical evolutionary theories of the origin of life.
(Pigliucci is not a design theorist; his trenchant critique of 1D is presented
in Part IV.)

Finally, developing further the dilficulties identified by Pighiucel and ex-
panding on the Wells examples, Gordon C. Mills, Makcolm Lancaster, and
walter 1.. Bradley explore in “Origin of Life and Evolution in Biology Text

Books: A Critique” how current developmenis in biochemistry and origin-
sentations of chemical

Origin,

of -life studies contradict many current rexibook pre

evolutionary theory.

Part Il
t Design: A Scientific Alternative to

In Part HL “The Theory of Intelligen
” gesign theorists

Neo-Darwinian and/or Chemical Evolutionary Theories,

seek 1o bring the comparative or controversy-centered model set forth in
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Part 1 to a critical point of development. They defend the comparative ex-
planatory power of their theory with evidence from biochemisivy, molecu-
lar biclogy, developmental biology, genetics, and paleoniology. Here,
design theorists argue their theory provides a betler explanation of familar
biclogical phenomena—such as the information stored in DNA and pro-
teins, molecular homologies, the complex structure of molecular machines,
and the pattern of appearance in the fossil record—than do competing
neo-Parwinian or chiemical evolutionary theories.

Stephen C, Meyer initiates this line of argument in “DNA aund the Origin
of Life: Information, Specification, and Explanation.” He contends that in-
reltigent design provides a belter explanation than competing chemical
evohutionary models for the origin of the information present in large bio-
macrontolecules such as DNA, RNA, and proteins, Mever shows that the
termy information as applied to DNA connotes not only improbability or
complexity but also specificity of function. He then argues that neither
chance nor necessity, nor the combination of the two, can explain the ori-
gin of information slarting from purely physical-chemical antecedents. In-
stead, he argues that our knowledge of the causal powers of both natural
entities and intelligent agency suggests intelligent design as the best expla-
nation for the origin of the information necessary to build a cell in the first
place.

In “Design in the Details: The Origin of Biomolecular Machines,

”

the
biochemist Michael J. Behe sets forth a central concept of the contermpo-
rary design argument, the noton of “irreducible complexity.” Behe argues
that the phenomena of his field include systems and mechanisins thar dis-
play complex, interdependent. and coordinated functions. Such intricacy,
Behe argues, defies the causal power of natural selection acting on random
variation, the "no end in view” mechanism of neo-Darwinism. Yer he
notes that irreducible complexity is a feature of systems that are known to
be designed by intelligent agents. He thus concludes that intelligent design
provides a better explanation for the presence of irreducible complexity in
the molecular machines of the cell.

In “Homology in Biology: Problem for Namuralistic Science and Prospect
for Intelligent Design,” Paul Nelson and Jonathan Wells reexamine the
phenomenon of homology, the structural identity of parts in distinct
species such as the pentadactyl plan of the human hand, the wing of a bird,
and the flipper of a seal, on which Darwin was willing 10 rest his entire ar-
gument, Nelson and Wells contend that natural selection explaing some of
the facts of homology but leaves important anomalies (including many
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co-called molecular sequence linmologies) upexplained. They argoe that
intelligent design explains the origia of homology better than the mecha-
nisms cited by advocates of neo-Darwinism.

Next, Stephen €. Meyer, Marcus Ross, Paul Nelson, and Paul Chien, in
“flre Cambrian Bxplosion: Biology's Big Bang,” show that the patiern of
fossil appearance in the Cambrian period contradicts the predictions or em-
pirical expe ectations of neo-Darwinian {and punciuationalist) evolutionary
theory. "They argue that the [ossil record displays several features—a hier-
archical top-down pattern of appearance, the morphological isolation of
disparate body plans, and a discontinuous increase in information
content-—that are strongly reminiscent of the pattern of evidence found in
the history of human technology. Thus, they conclude that intelligent de-
sign provides a better, more causally adequate, explanation of the origin of
the novel animal forms present in the Cambrian explosion. Meyer and his
coauthors also note that (whatever its explanation) this dramatic event in
the history of life is, with very lew exceptions, not discussed in American
basic biology texts.

Wwith his colleagues having established an evidential hasis for consider-
ing an inference to intefligent design, william A. Dembski provides a sum-
mary of his theory of design detection. In “Reinstating Design within
Science,” Dembski argues that advances in the information sciences have
provided a theoretical basis for detecting the prior action of an intelligent
agent. Starting from the commonsense observation that we make design
inferences all the time, Dembski shows that we do so on the basis of ciear
criteria. He then shows how those criteria, complexity and specification,
reliably indicate intelligent causation. He gives a rational reconstruction of
a method by which rational agents decide between competing types of ex-
planation, those based on chance, physical-chemical necessity, or intelli-
gent design. Since he asserts we can detect design by reference to abjective
criteria, Dembski also argues for the scientific legitimacy of inferences to

intelligent design.

A Part IV
In Part 1V, “Critical Responses,” several prominent scientists and scholars
critique either the subsiantive arguiments for intelligent desigr: or the case
for exposing students to these arguments, ot both. Though moest responses
are sharply critical, a few suppoert more inclusive science education and a
few support some of the substantive scientific claims of 1D advacates.
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hitiip Johnsen, the one [ proponent included amony the respondents,
mpports both.

n the first response, Celesie Michelle Condit offers a spirited crivique of
Vieyer's argument to design based upon the presence of information in
INA. She also dismisses 1D as unscientific and defends a Darwinism-only
ippreach to science education (though perhiaps one taught Icss dogmati-
-ally than at present). She bases her critigue in part on her studies of pub-
ic controversies over genelic engineering. She also offers advice on how
religion might take itself more seriously by relinquishing any claim to be
an empirical discourse and warns of the dangers of religion in the public
sphere, particularly in the dassroom.

David Depew critiques the basic idea of design in biology as framed by
the design theorists, though he acknowledges, with the 1D authors, that a
robust debate about the mechanisms of evolution is currently under way
within biotogy. Depew notes, however, that Darwinism is not Darwin's sci-
enice alone but a family of theories often holding very different views of
the mechanisms and tempo of evolutionary change. He thus faults the D
proponents in Part HI, specifically Michael J. Behe, for failing to acknowl-
edge the promise of other fuily naturakistic proposals—in particular, setf-
organizational models—-1 hat he believes can explain the origin of biotogical
information and complexity. The concluding section of his essay suggesis a
provisional openness toward a larger role for deliberation in the science
classroomn.

Bruce H. Weber critiques Behe's notion of “ireducible complexity” and
challenges Behe's claim that no intermediaie siructures have been reported
i the literature. On matters of educaiional policy, Weber has recently de-
veloped a university course in which the Ib model and the Darwinian
model are contrasted and critiqued.

Massitno Piglineei then provides a pointed response to Dembski's argu-
ment {or “specified complexity” and offers a clear account of the meanings
of design in biology. He shows why he believes that inferences to intelli-
gent agency test on bad science and faulty logic. Pigliucct has long main-
tained that, since only Darwinisin is science, only Darwinism should be
taught in public schools.

philosopher Michael Ruse, whose testimony was instrumental in fudge
Overton’s decision in the Arkansas creation-science case, defends himself
against the charge of inconsistency leveled in my essay in Part I. He reiter-
ates the soundness of the fundamental tenets of neo-Darwinism and of his
view that “professional Darwinism” is science and ID is not.
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Eugene Garver urges that only Darwin's thieory should be taught in the
public schools and taught “dogmatically and inteliigently.” Garver critiques
the cenwal contentions of the “teach the controversy” model, including the
notion that any imporant connection exists between the teaching of sci-
ence and the democratic praciices of the larger society.

Though William Provine disagrees with the substance of the case for 1D,
he does favor a more inclusive approach to teaching the coniroversy. He
thus %mmwﬁmm with the educational proposals of both Bugene Garver and
Alvin Plantinga {see below). Provine argues that living organisms only ap-
pear designed. He reaffivms that this appearance can be fully explained by
neo-Darwinian theory. Unlike many prominent neo-Darwinians, however,
Provine encourages teachers to tell their students about sclentific criticism
of neo-Darwinism as well as the arguments for intelligent design. Having
repeatedly invited Phillip Johnson for debates before his ctasses at Cornetl,
Provine is eritical of science educators who refuse 1o debate the merits of
Darwinisin in the dassroonn.

[ sharp conirast to Garver, who favors teaching only Darwinism, and
Provine, who favors teaching both Darwinism and design, Alvin Plantinga
challenges the propriety of teaching Darwinism at all. Plantinga argues
that, in a pluralistic culture, elementary fairness and justice require that
public schoals cannot teach as true what its citizens hold—as part of their
basic beliefs—to be false.

john Lyne reflects on the Darwinian debate from his experience in grad-
vate and undergraduate teaching in the humanities and calls attention 1o
how theories of the nature of things, no matter how scientific, always carry
implicit worldview comumitments.

Steve Euller, while expressing cantion on all metaphiysical positions, sees
no greater danger in 1D than in Darwinism. On educational and cultural
levels, he sees a positive role for 1D, lending his support to the 1D critique
of Darwinism and 10 its eflort to bring about a productive alliance between

science and democratic culture.

Brig Kiyce and Chandra Wickramasinghe (Wickramasinghe was a wit-
ness for the defense in the Arkansas creation-science case in the early
1980s) illustrate the pluralism of the design perspective in that, while they
reject the idea of a designer, they also reject neo-Darwinist theory and fully
accept 1he 1D critique of conveniional Darwinian sclence. They also sup-
port the “teach the controversy” mode!. Following the earlier lead of Six
Fred Hoyle, Klyce and Wickramasinghe make a positive case for space-
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borne spores as the basis {or the development and ditferentiation of life on
Earth,

Iy a concluding essay, 1D godlather Phillip Johnson engages Stanley
Fisli's critique of liberalisms. He suggests that open discussion of the theory
of intelligent design would advance piuralisim and liberal political ideals in
general.

By design, we chose respondents who would provide mainly negative
assessnient and critigue of 1B, The only exceptlions are Phillip Johnson,
who heiped launch the 1D movement; Alvin Plantinga, who has long ques-
tioned the rationality of Darwinism on philosophic grounds: and Steve
Fuller, whose positive response secms more directed to the democratic im-
plications of the 1D view of science and society than to the philosephic or
sciertific merits of its argument.14

Appendixes

The appendixes present {A) the transcript of a bhriefing held before the
Hnited States Commission on Civil Rights Schools and Religion Project on
21 August 1998, in Secattle; (B) a short essay by Donald Kennedy, former
president of Stanford University; and (C, D, and B} technical evidence sup-
porting the case made by Meyer, Ross, Nelson, and Chien in "The Cam-
brian Explosion: Biology's Big Bang.”

The briefing {appendix A} consisted of a panel on curriculum entitled
The two panelists were Stephen C.
Meyer, a senior fellow of the Discovery Institute, and Fugenie Scott, who

o

“Curricilum Controversies in Biology.

for many vears has headed the National Center for Science Education. The
testimony of Meyer and Scott, and their responses to the extensive ques-
tions posed by the comnissioners, particularly on the issue of possible
viewpoint discrimination in the current science curriculum, provides a
clear contrast between the philosophic assumptions and educational prac-
tices advocated by the two principal sides in this dispute.

Donald Kennedy's essay (appendix B} sununarizes the rationale for the
“Darwin only” position presented in the National Academy of Science’s
booklet Teaching About Evolution and The Nature of Science, which was written
by & group of research scientists and high school teachers headed by
Keunedy.

Appendixes C, 1, and B provide information and analysis supporiing the
paleontological arguments made by Meyer, Ross, Nelson, and Chien in
their essay, “The Cambrian Explosion: Biology's Big Bang.”
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An Objection to the Organization of This Volume

Clearly, even with a preponderance of negative responses, this volume
gives greater voice to the arguments of the ID advocates and to those ad-
vocating discussion of ID in the public school curriculuen. o some, this
may seemn unbalanced and even gratuitous. And indeed, from one perspec-
tive, the best plan for this volume might have been 1o assign equal space o
eachs side. The problem with that approach, as Darwin himself was quick 1o
realize, is that nevelty reguires tine and repetition to sink in.'? Darwin's
uphill battle o distinguish his own position in the public mind and in the
understanding of his peers from that of his predecessors is our warrant for
giving greater space (in Parts I-1H), but far from an unchallenged right of
way (Part IV}, to 1D, the less familiar side in the current debate. Darwin, as
in the case of contemnporary defenders of ID, was not inwroducing a new
idea for the first time but was attempting to establish his own explanation
of the old and long discredited idea of “evolution.” Darwin’s challenge was
to get his colleagues and the public to see how his proposed nmrechanism
{“natural seleciion”) pui the whole argument for evolution on a very dif-
lerent footing from the arguments advanced by bis grandfather, Erasius
Darwin, Jean Chevalier Lamarck, Robert Chambers, and Herbert Spencer.

Like Darwin's theory, as perceived by his peers and by the public in
1859, the coptemporary argument for design is also a restatement of an old
position. A key challenge for 1D advocates is to distinguish their position,
grounded in the information sciences and the method of “inferring 1o the
best explanation,” from its predecessors. Even as reviewers of the Origin
identified it with carlier and discredited theories, so one will find in this
valume respondents whose evaluation of intelligent design echoes the lan-
guage of Darwin’s initial reviewers. 1 The critical reaction here of the ma-

jority ol respondents underscores the propriety of the organizational ptan

of this volume, providing balance to the dispute in a manner that is con-
textual and gualitative, not merely quantitative. Since Darwinism long ago
replaced design as the established paradigm in science, readers of this vol-
ume are presumed o have learned Darwin's argument in school, as did
their fathers and mothers, grandparents, and even great-grandparents.}?
Por most readers, these pages will provide a first encounter with an alter-
native to the established paradigm by gualified authors who believe that
Darwinism is faise and wish to see it replaced. Our procedure of presenting
the theory of intelligent design in detail and in the words of its delenders,
even af the expense of not providing equal space for objeciions from the
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established theory, is one that Darwin’s contenporary, John Stuart Mill, in
that other classic of 1859, 0w Liberty, recognized as just and equitable when
evaluating an idea that has been marginalized and generally rejecied. 18 1t is
a tribute to the quality of the respendents whose critigues appear in Part 1V
that, necessarily brief as are their comments, they omit no objection 1o 1D
whether considered as science, as philosophy, or as a program for educa-
tional reform.

Two Additional Matters

Twa additional considerations, the claim of ID to be science and the timing
of this volume—why revisit this dispute?—deserve comment.

is intelligent Design Science?

However one weighs the caim that design theory is not, and cannot be,
science-—a decisive daim for some—that claim should be considered both
in light of the design arguments advanced in Part HI and in light of the his-
1orical character of the philosophy of science. Pronounced as is the parallel
between Darwinism and design, at least in audience reaction and burden
of proof, the parallel is nowhere more pronounced and symmetrical than
on the charge that ID is not science. Various initial readers of Darwin's the-
ory rejected it as science and regarded his book as an example of theorizing
unrestrained by evidence.'® John Herschel, an intellectual mentor whom
Darwin highly respected, crushingly rejected the idea of natural selec-
tion.2? Louis Agassiz characterized Darwin’s theory “as a scientific mistake,
unlrue in its facts, unscientific in s method and mischievous in its ten-
dency.”2! In his subsequent editions and particularly in his private letters,
Darwin took pains to convince his readers that what he was offering was
substantive science and rtor wish fulfillment.22

Darwin’s hostile or skeptical readers were, in a way, correct. What Dar-
win was presenting was not just an argument for evolution by natural se-
lection but a revolution in scientific method.?3 In 1859, few would have
questioned whether design arguments were scientific; then, inferences to
design in books on “natural philosophy” were commonplace and unre-
markable. The book from which Darwin learned sclentific method and
logic, Herschel's Prefiminary Discourse, legitimated the design inference as
one of the highest motives for studying science.?* By his careful aitention
to it inx the Origin, Darwin certainly treated design as a potentially war-
ranted scientific inference.??
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A present reader, however, may conclude that [D is not and cannot be
science because it draws an inference to an uncbservable, nonmaterial
cause. Yet that reader has no greater certainty {to be consistently compara-
tve about it) than the most ardent 11 advocate that such a conclusion will
he acceptable (o scientists or philosophers of science in a hundred years—
or for that matter, in twenty-five years, ten years, or next week, if the Or-
gin provides any basis for surmise, it is within the bounds of historical
possibility that a perspeciive that would at first glance suike today’s best
scientific and philosophic minds as the height of the ridiculous may even-
tually be accepted.

Not that novel arguments in science or in life are necessarily good, any
more than maditonal or familiar ones are necessarily bad. Ernst Mach
clearly held scientific views that Max Planck judged as reactionary, and it
was these same “reactionary” views that nurtured Einsiein's imagination
and helped him formulate his epochal and notably counterintuitive theory
of relativity {(or to give it its proper name, the theory of invariance).2
Views ol science judged, for whatever reasons, as unacceptable to the sci-
entific regime of a particular country or lime have repeatedly shown them-
selves to be capable, under the right circumstances or in the right minds, of
generating science as good as, or better than, the “legitimate science” of
many an established paradigm.27 As Darwin might have said, the rejection
of novelty by a science estahlishment with a deep cultural and metaphysi-
cal investment in an alternative point of view secems to be part of somne
more general rhetorical law.

In any case, as Thomas Kuhn pointed out, debate about the method-
ological ruies of science often forms part of the practice of science, espe-
cially during times when established paradigms are being challenged.28
Those who reiect the “teach the controversy” model on the grounds that
I violales the current rules of scientific practice only beg the question,
The present regime of methodological rules cannot prevent controversy for
the simple reason that those rules mway themselves be one of the subjects of
scientific controversy, Why not let students know about these debates as
well? In the current context, thal means letting students know that some
scientists and philosophers (see, for exampte, Stephen C. Meyer’s condlu-
sion in his essay “DNA and the Origin of Life”) challenge the convention of
methodalogical naturaliszn and its prohibition on explaining phenomenon
by reference 1o intelligent causes.

I have already mentioned the important role ol computers and concepts
from the information sciences in creasing a climate of opinion that has
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fostered a reemergence of design language in science.?” Clearly, the thec
retical imagination of our time is neither that of Darwin's nor thar of 1he
nec-Darwinian synthesis of the 19405, But why, even given that fact, is it
productive to revisit what, at least in cutline, must seem o be a very fa-
miliar debate? The issue needs reconsideration because science cducation,
like science itsell, must be constantly subject to revision in light of the de-
mands of new generations ol students and of new scientific knowledge. In-
deed, advances in molecular biclogy, paleontology, and the information
sciences have placed traditional questions of design on a new footing.

The Changing Roster of Disputants

An additional reason for revisiting the dispute is that the disputants have
changed. The 1D movement, comprising as it does academics, scientists,
philosophiers, humanist educators, and interested laypeople, Is certainly
not the same, except for purpeses of histrionic exaggeration, as the young-
earth, six-literal-days “creation science” of the past. Who is the designer?
Wwho knows? ID advocates, unlike creation-science advocates, sign 1o con-
fession of faith, nor could they gain agreement among themselves on one
credo, were anyone foolish enough to suggest it. ln the ambience of ID's
“broad tent” and amid lively disagreements on just about every fundamen-
ral issue except the need to critique Darwinism and to affirm the de-
tectability of design in nature, one will find persons of many philosophic
perspectives and metaphysical commitments.

Given the fundamental changes that have overtaken the parties to this
dispute, the dispute itself must be reconsidered,

The changes now reframing this historic debate are both intellectual and
social. The appearance of Thomas Kuhn's 1962 treatise, The Structure of Sci-
entific Revolutions, sparked an intellectual revolution, which he himself
called “a paradigm shift,” in both the philosophy of science and the social
understanding of science. 3@ Contrary to the postiivist cdimate that charac-
terized science at the opening of the twentieth centurv—which Sputnik re-
vitalized and carried to the U.5. public schools well into its latter
decades——in the early twenty-first century science is now acknowledged to
be a highly interpretive enterprise.

The current interpretive understanding of science has developed
through roughly three broad siages. In the heroic age ol modern science,
the sevenieenth century, Bacon argued that theories emerged inductively
from data.?' We see remmnants of this view of science even in Darwin’s
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Origin, where he spoke of how he began his species research “by patiently
1 reflecting on all sorts of facts which could possibly have

accumulating a
any bearing on it.” During all that time of fact coliecting, he refrained
chastely from any theorizing. “Afier five yvears” work 1 allowed myself 1o
speculate on: the subject.”3?

In the era of positivism, from the mid-nineteenth century through the
mid-twentieth, theorizing was recognized as having a far more central role
in sciénce than Bacon gave it, but theory evaluation was still thought to be
unproblematically data-determined.?? Huxiey, for example, kept trying to
think of crucial experiments that would prove Darwin's theory up or
down. 3t Darwin politely discouraged him, arguing that Huxley did not
grasp that his argument was comparative.?®

In the nen-positvist era, roughly from the 19405 undl Kuhn, theory
evaluation and explanation were thought to be preity much what Huxley
ook thent to be: formulaic. Karl Popper taught that one could test a scien-
tific theory by making predictions and then determining by observation
whether the predictions confirmed or falsified one’s theory.3® Similarly,
Carl Hempel argued that successful explanation occurred when one couid
deduce an event or phenomenon from a set of specified initial conditions
and laws.37 Both of these models, for all their pariial truths and separate
and collective strengths, portrayed testing theories and [ormulating expla-
nations as something that could take place without considering the merits
of competing rheories and explanations. Moere recent developments in the
philosophy of science, from Imre Lakatos's “Falsification and the Method-
ology of Scientific Research Programs” to Peter Lipton's Inference to the Besi
Explangtion, have stressed the comparative and competitive nature of the-
ory evaluation *®

A key development in understanding theory evaluation since Hempel
and Popper has thus been the realization that science rests on argument,
that mnch of the substance of science hinges on which theory among a
group of competitors can provide the best interpretation of a set of data.’?
1t is in this sense—the sense of the comparative value of explanadon and
arguwment within the complex interrogation of nature we call science—that
contemporary scientific theory has added its discriminating color to the
terins scientific reason or scienrific method or just plain science. Because theory
evaluation is now understood to be a comparative process, the argumenta-
tive back-and-forth recognized under the ancient disciplines of dialectic
and rhetoric has now been elevated within science to a dignity it has not
enjoyed since the overturn of Aristotelian science in the seventeenth
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century.#® Though some have contended that recogrition of the role of in-
formal argument amid the rigors of scdience makes science “mere rhetorie”
it does noihing of the kind.*! Rheioric itself inciuded logic, nor is there
anything “mere” about knowing encugl to participate meaningfully in 2
scientific discussion or, as a cilizen bystander, knowing enough 1o know
what the argunent is about.®?

The implications of these developruents in the philosophy of science for
the education of fomorrow’s scientists are anything but academic or ab-
stract, For a modern scientist, early educagion in comparative argurnent,
and persuasive communication forms a core of foundational skills indis-
pensable for future achievement—irrespective of the content of tomor-
row’s theories. A contemporary scientist must know not only how @ put a
hypothesis forward but how to put it across.? A scientist gets grants. 1t
Having gotten them and done the experiments, the researcher must inter-
pret the results, show what has been discovered, draw out its implications,
and show why funding for more experiments, or experiments of a new
kind, is now necessary. In addition, the sdentist must defend his or her
work against possible counterfindings of other independent peers working
in the same field, sharing the same love of truth and competing lor the
same research dollars, promotions, prizes, and recognition. In 1oday’s
world, nature never speaks but with a human voice and never mote au-
thoritatively than after argumentation between research rivals leaves no
refuge but consensus—if sometimes grudgingly and # onty for now. 43

Training in argument, essential for the education of tomorrow’s scien-
lists, is no less imporsant for tomorrow’s cilizens. One has only Lo think of
the stressful necessity that modern medicine routinely places on laypeople
to challenge expert advice and seck a second or third opinion o realize
that lay skepticism of natural science is a practical reality in our workd-—
and on batance a good thing.98 What betfer place than the biclogy class to
understand the appropriateness of skeptical questions directed 1oward sci-
entific authority and to learn how, from asking such questions in medical
cantexts, lives have been saved, and in research contexis, new discoveries
made?

Nor is the thesis persuasive that critique must be postponed until the
student achieves mastery.?? Jerome Groopman tells the story of how he
and his wife, though both doctors and reluctant to challenge the opinien of
fellow prolessionals, twice did so and thereby saved the life of their son. He
also cites the story of a couple that, with no formal medical education at

all made a similar challenge with siiilar results,#® The presentation ol
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science and the critique of scientdfic reasoning, including the possibilities
for error in fact, inferences, or theories, need to be taught simultaneously.
Science, over and over again having proven itself indispensable to society,
by that very feat has underscored the need for critical thinking about sci-

erice to be integrated into the tabric of scientific education.??

The Merits of Comparison, Criticism,
and Competition

By showing that scientific reasoning is not one but many and does not
stand alone but on a continuum with the reasoning of cominon life, the
critical comparative model makes science education more rigorous and so-
cially responsive than the Darwin-only model and at the same thne ad-
dresses legitimate concerns of an increasingly informed, skeptical, and
impatient public. The debate over educational vouchers continues, The
home-schooling movement originated by religiously conservative parents
has grown and diversified to include nonreligious parents fed up with the
inability of scheols 1o teach values or even to teach, placing increasing
pressure on public education.?® Whether public education can sufficiently
reform itself to win the confidence of the people whom it is supposed to
serve is an open gquestion——and the debate about biclogical origins, while
far from the whole, is an important part of it. The science that generated
the debate over evolution has changed. So has the soctery that continues
the debate. There is hope for a fresh beginning. What for Hannah Arendt
was the political equivalent of grace is, just possibly, not in vairn,>!

In the late 1950s, at the height of positivism in science and under the
urgency of national defense, the idea that a value-neutral science—even if
it touched on questions of ultimate beginnings, endings, and the narrative
that governed meanings—could be taught unproblematically seemed rea-
sonable to many thoughitful people.32 Those who dissented were regarded
as a fringe minority whose opinions had already been assigned to .E.E,ow.%m
dustbin and whose opposition would abate with the spread of education
and indoor plumbing. In the years since Leave It fo Beaver and “Duck and
Cover,” those who dissent from Darwin’s master narrative, or variants
thereof, have grown in number and self-confidence, Many turn out to be
remarkably well educated and not particularly rural. A more important fact
is that at the dawn of the twenty-first century the Unired States is clearly
and robustly a R:S:m:n culture, becoming more diversified and energetic
in its pluratism all the time.3
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Many complain, “But teaching evolution is not an issue in Burope, or
ever in Capada; the issue is peculiar to the United States.” And perhaps it
is. But the implication that we are invited to draw from this statement. that
as BEurope now is, so America is destined te become, or thar Americans
should be ashamed of themselves for not regarding the teaching of evolu-
tion as do Europeans, is as an argument as patronizing and uninformed as
it is seH-defeating. America has always been different from Europe both in
its cultural phuralism and in the seriousness of its religious engagement. Yet
these differences have not prohibited America from participating in the sci-
entific or rechinotogical leadership of the world.

That Americans, with their diverse cultural backgrounds and world-
views (whether religions or secular), should disagree about an issue as tun-
damental as biological origins—that they should disagree tor scientific,
philosophical, or religious reasons (or even a mixture of all of these)-—
should neither surprise nor shame us. Noy should such disagreement para-
lyze our educational sysiemn as it seeks 1o educate students about the
theory of Darwinian evolution, the scientific evidence relevani to adjudi-
cating it, and possible competing interpretations of such evidence, Ameri-
cans have often found ways to accommodate the pluralism of perspeciive
that is inherent to our democratic culture. With the recognition that sci-
ence, no less than politics or religion, necessarily nvolves the assessment
of competing perspectives and interpretations, the pluralism that we have
often incorporated into other modes of American life may now find a wel-
come home in the sometimes ideologically charged environment of our
public school science classrooms.

There are three, and only three, options before us: teach cvolution as
Fugene Garver suggests, “dogmatically and intelligently”; avoid tcaching it
at all, as Alvin Plantinga suggests; or teach it in the spizit of the humanities
as the current reigning, though coniestable, theory and thereby honor in
science education the integrity of informed dissenting opinion that grounds
our American tradition of unity in diversity within politics, religion, and

culture.
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ntelligent design (103} is hardly a new idea from the standpoint of either

science or philosophy. Long before william Jennings Bryan, Billy Sun-
day, or the Christan Coalition were on the scene, before the canon of
Scripture was closed-—or parts of it even opened-—the issues now raised by
advocates of inleHigent design were being debated by foundational figures
of Western thought.! Whether Western science would look to Heradlitus
and Democritus or to Plato and Aristotle for its philosophy of science has
been one of the longest running issues in our tradition.? From the ancient
world to Agquinas; from the middle ages to Paley; from Paley to Cuvier,
Lamarck, and Darwin; to our own century and to such figures as Teithard
de Chardin, Siephen Hawking, and the latest speculations on “the an-
thropic principle” in cosmology, the idea that nature manifests the kind of
order one associates with mind rather than with material self-sufficiency
has found advocales as well as detractors among scientsts and philoso-
phers of science.?
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arwin had his first encounter with a philosophy making strong claims
for the materal self-sufliciency of nature when, as a medical student at Ed-
inburgh, he pursued extracurrcuiar studies under anatomist-zootogist
Robert Grant., Grant was the first scientist Darwin had met who praised the
genius of Lamarck, whose evolutionary views were analogous (o those
Darwin knew from the works of his grandfather, poei-philosopher Eras-
mus Darwin.® Grant's refusal to give Darwin credic for his independent dis-
covery that the so-called ova of a bryozoan Flusira species were in faci the
eggs ol another species turned Darwin away in disgust from Qﬁ::_m m<oww.7
tionism and (already alienated from medicine} from professional science m
general

As a divipity student at Cambridge, Darwin gained an in-depth exposure
{o the opposite view of nature, one {hat made strong claims for the role of
an intelligent designer. In a more congenial and leisurely atmosphere,
where Darwin was among young imen of his own class, he developed a
close friendship with the Reverend John Stephens Hensiow, professor of
botany. Under Henslow's direction, Darwin participated in Henslow's non-
credit science courses and weekly informal science discussions at Henslow's
home and read William Paley’s Evidences of Christianity and Natural Theology.
Quick to take a hint from his new mentor, whom he admired #‘55 as a
man and as a teacher, Darwin read iohn Herschel's Preliminary Discourse, a
major work in the philosophy of scilence, which presented ,&mﬁm:;.l:amma.
the being of a designer—noi only as a legitimate inference from science but
as a motive to its study.8 Darwin also read Wilkelm von Humboldt's Per-
sonal Narrative, which, along with Henslow's own unfulfiled travel lust,
fired Darwin with a desire to travel as a naturalist and eventuatly ted to his
appointment as naturalist aboard the Beagle” Although Darwin's m:&.« of
design was done in the context of his preparation flor the Anglican priest-
hood, his education was truly liberal.

Darwin learned the standard arguments for design through dialectical
engagement with their opposite. Rehearsing its reader through the proois
of design, Paley’s Natwral Theology—in the spirit and with the easy charm of
a Michael Behe—urged the reader to think seriously of the claims for self-
organization and of the evidentiary difficulties in addressing them.® Paley’s
Fvidenves of Christianiiy taught Darwin about Hume's case against miracles,
Darwin learned from Paley how to chip away at large objections through
accumulating small probabiliies on the other side, a procedure Darwin
would later use to great effect in his evotutionary works.? In fact, the only
part of the acadermic instruction Darwin received at Cambridge that he
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claimed was permanently vatuable 1o him was his study of Paley's design
argnmenis, The design model gave Darwin a valuable set of questions with
which to approach the study of the natural world and a motive, bath
scientific and religious, for pursuing them. Of this model, Darwin observed
in his Awtobiography: “The logic of this book [Paley’s Evidences], and as [ may
add of Nawwral Theoloyy gave me as much delight as did Euclid. The careful
study of these works, without attempting 1o learn any pari by rote, was the
only part of the Academical Course which as I then felt and as I still be-
lieve, was of the least use to me in the education of my mind. 1 did not at
that time trouble myself about Paley's premises; and laking these on trust {
was charmed and convinced by the long line of argumentation.”10

Herschel's Prefiminary Discourse stmilarly inspired Darwin; Herschel, he
said, “filled me with a burning zeal to add something to the noble structure
of natural science.” 1t might also be added that Herschel gave him his sense
of scientific method as a performing art—a delicate amalgam of induciion,
deduction, hypotheses, and praciical experience-that informed every-
thing he wrote as a scientist.!! Although Darwin’s epochal Origin chal-
lenged the design hypothesis as formulated by Paley and endorsed by
Herschel (Darwin was disappointed when Herschel calted natural selection
“the taw of higgledy piggledy”), the design model structures the rhetoric of
Prarwin’s Origin al every turn and comtinues to provide the grammar of
well-known Darwin defenders from Stephen Jay Gould to Richard
Dawkins and Daniel Pennett.1?

If the design hypothesis was central in motivating Darwin to the study
of science, it was o less important in shaping the development of his evo-
lationary ideas, which began possibly as early as the last leg of the Beagle
voyage and were certainly in place by the carly months of 1837 following
his return in October 1836.1% No one can read Darwin's transmutation
notebooks without being impressed with how he tested his nascent evolu-
tionism against the counterview of 1D.14 Throughout his noiebooks, Dar-
win worked to make his ideas seem an extension of the accepted scientific
and religious premise thar the organic sphere is parl of a system of divinely
designed laws. The theistic premise of received sclence is present in the
very first entry of his first rransmutation notebook. There, taking his title
Zeonomiz from his grandiather’s encyclopedic medical work, Darwin also
took his grandfather’s distinction between asexual and sexual reproduction
and his grandfather’s deistic belief in a creator. He used both o argue that
sexual reproduction, because it engenders variation, is the divinely or-
dained law by which biclogical structures are adapted to a world of
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change.1% Though Darwin’s notebooks are fitled with miscetlaneous seip-
pets of information and telegraphic sentences and lragments, whole sec-
tions show cearly how he argued to make his various theories clear and
persuasive to an anticipated audience who saw, as he did (but in a more
radical way), the whole of nature as a systein of designed laws. In Darwin's
notebooks as well as in the full development of his argument in his Sketzh
of 1842 and his Essay of 1844, one finds ample evidence of the same
premise.1®

Nowhere is the public and scientific character of the design argument,
and its centrality to Darwin’s thinking, more clearly manifest than in the
structure of his own mature arguinent. The tone and context of that argi-
menit are set in the opening pages of his 1859 book. The flyleaf of the first
edition of the Origin boasted two dedicatory citations from works of natural
theotogy, one from Cambridge polymath and historian-phitosopher of sd-
ence William Whewell, that events in the natural world are “brought about
not by insulated interpositions of Divine power . . . but by the establish-
ment of general laws.”'7 The ather citation was from Bacon's famous Ad-
vancentent of Learning, nrging that no one <an be too well read “in the book
of God’s word, or in the book of God’s works.”

In the second edition of the Origin, Darwin added a third citation, this
one from Bishop Butter's classic warhorse agains! skepticism, the Analogy of
Revealed Religion. Butler reversed the commonsense progresston from “nat-
ural” to “supernatural” and argned that the “naturat” depends upon and ii-
lustrates the supernatural, which is ontologically prior. With implicit
approval, Darwin cited Builer’s claim thai “what is natural as much re-
quires and presupposes an intelligent agent to render it so, ie., to clfect it
continually or at stated times, as what is supernatural or miracuious does
to effect it for once.” In the sixth, final, and least expensive edition of the
Origin, Darwin added an wadvertisement” after his table of conients: "An
admirable, and, to a certain extent, favourable Review of this work, in-
cluding an able discussion on the Theological bearing of the beliel in the
descent ol species, has now been separately published by Professor Asa
Gray as a pamphlet. . .. 1L is entitled ‘Natural Seleciion not incensistent
with Natural Theology. 18

In each chapter of the Origin, Darwin employs the concept of intelligent
design as a foil in order to make the case for the modification ol species by
means of naiural (rather than inteliigent) selection. Chapier 1, “Variation
Under Domestication,” never mentions God or creation but instead Invites
the reader to recall what he or she knows already about how domestic
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plants and animals are bretligently designed by skiflful breeders. Citing a
famous hreeder (Youatt), Darwin secularized a quasi-supernatural image
when he presented selection as “the magician’s wand, by means of which
he fthe breeder] may summon into lile whatever form and mould he
pleases.” By the end of ihe chapter, a reader begins to see how breeders
working on nature recapitulate a process conceivably like nature's own
and, as Darwin showed in the case of domestication in primitive societies,
may not even require conscious art.?

Chapter 2, “Variation Under Nature,” raises the question of design di-
rectly. In the fifth sentence of his first paragraph, Darwin affirmed that, dif-
ficult as the concept of a “species” might be to define, “{glenerally the term
includes the unknown element of a distinct act of creation.” Later in the
chapler, Barwin deconstracted the design argument through what teday
we would call a study in the sociology of scientific knowledge. Having
pointed oul how no two experts agreed on where a variety left off and a
species began—and this on long-studied common European forms—he
proceeded to show how the fixed features on which the design inference
then depended were in fact an artifact of the social production of knowl-
edge. Taking the case ol “a young naturalist” first leaming his trade, Dar-
win showed that the whole business of this person, his whole status in the
scientific [raternity, depended on his coming up with distinct features by
which to separate one species from another, Small variations--so central to
Darwin’s mxm_,m:m:ou.ﬂ of species change—naturally and on principle, Dar-
win argued, rended to be averlooked in this schema because they were a
nuisance. Noting that greater numbers of varieties are produced by the
larger genera, Darwin nicely substituted for the “magic wand” metaphor of
chapter 1 the up-to-date image of a factory, referring to the larger genera
as “the manufactory of species.”2¢ Change in animate forms is not just
something that happened in the past. It is ongeing in the activity of breed-
ers working with variation and continues in nature to turn out new forms,
as we can infer from the facr that the largest families produce the most nu-
merous varieties and subspecies.

In chapter 2. Darwin begins his epistemological critique of the design-
hased thinking of his sime. He contrasted the naturalisiic economy ot his
assumption ihat a species “is a more or less permmanent variety,” and a vari-
ety “an incipient species,” with the apparent extravagance assumption of
the fixity of species: “On the other hand, if we look at cach species as a
special act of creation, there is no apparent reason why more varicties

should occur in a group having many species, than in one having few. 72



8 John Angus Campbel!

i chapier 3, “Struggie for Existence,” Darwin's evocation of design is
again direct and explicit. The chapter begins liy using the very tanguage of
ceverent enthusiasm characteristic of Paley and the wraditien of natural
theology:

How have all those exquisite adaptations of one part of the organisation @

another pari, and to the conditions of life, and of one distinct organic being

to another being, been perfected? We sec these beauriful co-adaptaiions
most plainly in the woodpecker and missletoe [sic]; and only a little less
plainly in the humblest parasite which clings 10 the hairs of a quadruped or
feathers of a bird; in the sgucture of the beetie which dives through the
water; in the plumed sced which is wafied by the gentlest breeze; in short,
we see beautiful adaptations everywhere and in every part af the organic

workd.2?

In the body of the chapter, Darwin brilliantly introduced the Maithusian
logic of differental reproduction, operating on randeim variazion under
changing conditions and over fengths of time, 10 what had been the
rhetorical questions of the received design-based perspective into the di-
alectical questions of his evolutionary science. At the end of the chapter,
Darwin tnvited the reader to use {his new knowledge io provide a theoret-
jcally sophisticated answer (o the reverent questions with which the chap-
ter began. What could one do, Darwin asked, to extend the range of a
plant just a little farther beyond its present farthest limit? One would have
to give it some variation that would enable it better to supvive in its condi-
tions of life. Although Darwin reminded the reader that we do not kniow
exactly whas the needed variations would be, the lesson of the chapter is
not humility at our ignorance, as Darwin insisted, but a dawning aware-
ness of the potential power of a new mode of explanation.??

In chapter 4, “Natural Selection,” Darwin turned the desigin argument
against itself as a way of making the case for natural selection—and for
phitosophic naturalism. In an eloguent and lengthy paragraph thal begins,
« A5 man can produce and certainly bas produced a great result by his me-
thodical and unconscious means of selection, what may not nature effect?”
Darwin invested nature analogically with the ateributes of the breeder. Ina
long series of contrasts that read something like an altar call in which an
evangelist magnifics the power of God and the littieness of humans—"Man
can act only on external characters: nature cares nothing for appearances,
excepl in so far as they may be useful to any being”—Darwin drove home
the point that he had been preparing in his stair-step opening chapters. The
reader’s new knowledge, the knowledge of Malthusian laws plus variation,
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inheritance, and time, is undergirded, sunnarized, and communicated
through the metaphoric vehicle of an tntelligent designer {the breeder);
this is made evident in the gorgeous personification completing the se-
quence of Darwin’'s contrasts between nature and humans: "I may be said
that natural selection is daily and houwrly scrutinising, throughour the
world, every variation, even the slighiest; rejecting :umﬂ.ﬁ;:ns is bad, pre-
serving and adding up all that is good; silently and insensibly working,
whenéver and wherever opportunity offers, at the improvement of each
organic being in relation to its organic and inorganic conditions of life.”24

Not least of the points of interest in this passage is its suggestion that the
process he has in mind, for all its randomness, may have been divinely
guided. Darwin's codiscoverer of natural selection, A. R. Wallace, inter-
preted the passage this way and for that reason begged Darwin to drop ir.?’
Darwin's American defender Asa Gray took this passage as his hint and
“baptized” the Origin by building an entire theological defense around jt.26

Suiking as is this personification, it must be said immediately that Dar-
win did not depend merely on “metaphor” to convey his central concept.
Although it is territory that enly the most intrepid readers will frequent, in
the middle of chapter 4 (which Darwin noted in a letter to his publisher
was “the key-stone of my arch”) Darwin presented a detailed hypothetical
taxonomic iree illusirating how the key principle of “divergence from
character” followed from the process of variation, inheritanice, and natural
sefection 27 Neither the tree nor Darwin’s exposition is overtly figurative.
.<mm it is when Darwin was being least metaphoric that his contrast with ID
is most potent and interesting.

What is most revolutionary about Darwin’s Origin is nat simply his case
for natural selection as the explanatory mechanism of evolution or his case
for evolution itself. The other, and equally irtportant, revolution going on
within his argument for species change is his case for naturalism, which
slides insensibly between an innocent methodelogical precept m::.m. a Emm;
metaphysical commitment. If one masters the argument ceniered on Dar-
win's taxenomic tree in cliapter 4, one gains a piercingly clear vision of or-
ganic development unfolding without plan but according 1o natural law,
while at the same time one gains yore than enough scientific material ?m
a complete materialist worldview. 28

The first step in Darwin’s case for metaphysical naturalism-- the beliet
that reatity coincides with what is accessibie to the methods of the natural
sciences—was faken in his fiyieal ciiations, ail of which idemified the ordi-
nary mode of divine activity with natural laws. knplicitly and in chaprer 2
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explicitly, Darwin was laying the loundations for a revolutionary philoso-
phy of scence. Though space here prevents a thorough exposition, when
Parwin was having a difficult time wvith an explanation or when he was
particularly keen on the reader’s realizing the consequences of & refusal o
accept an explanation, he wouid sometimes draw on the reader’s partial
commitment to naturalism to negotiate yet further comumilments. Al sOme
points Darwin would simply equate naturaiistic explanations—evolution-
ary case histories with the blanks filled in by an “it must have been” story
line——with reality itsell.??

A good example of the terminus of that process where methodological
naturalism teeters on the edge of metaphysical naturalissn—and theism
seems ready to dissolve into materiatisi—appears toward the end of chap-
ter 5, “Laws of Variation.” Darwin noted the presence of stripes 01l colls
and said of those who refuse to recognize i3 these stripes the descent of the
madern horse from an ancestor common Lo the hemijonus, quagga, and
zebra thai they “reject a real for an unreal, or at least for an unknown,
cause. It [their rejecrion of genetic descent] makes the works of God a

mere mockery and deception,”??

On the one hand, this passage geshires soward a materialism in which
being, as opposed 1o active superintendence of nature, iet alone interven-
don in it is the only activity left for "God.” On the other hand, the passage
suggesis that Darwin sought to reinterpret, not abolish, traditional religious
language. At the least, the passage is an example of sections, found
throughout the Origin, that cry out for interpretation and hint at what we
can only call Darwin’s iheology of nature.?! Does the passage mean that
Darwin thought il appropriate to refer to God in a scientific work and 1o bi-
ological structures as “works of God”? O is all of this a manner of speaking
or rhetorical strategy aimed at putting Gad-ralk on a course toward ulti-
mate extinction? These are open interpretive questions arising from the
language of the text.*?

Chapiers 6-8 in the Origin, "Diffictlties on Theory,” “Instinet,” and “Hy-
bridise,” form a unit focused on addressing objections. Pertinent for ous
conicern with reemerging arguments for design today is Darwin’s welcom-
ing of readers’ objections and his attempt to find resources, not only from
nature but also from a reader’s own percepfual TESOUICES, L0 OVETCOMmE
these objections. Though Darwin never formalty taught schoaol, an opening
tine in chapter 6 acknowledges the legitimacy of dillerent perspectives—
one of the defining marks of a master teacher as Lraditionally understcod
in the context of a liberal education: “Long before having arrived at this

Datelligent Design, Darwinism, and Public Education Philosaphy 11

part of my work, a crowd of difficulties will have occurred 1o the reader.
Some of them are so grave that to this day I can never reflect on them
without being staggered.” There is also, in the remainder of the line, the
mark of & master dialectician/rherorician: “bui, to the best of my judgment,
the greater number are only apparent, and those that are real are not, |
think, faral to my theory,”3?

I (hese three chapters, Darwin was not arguing simply for the compe-
tence of variation and nratural selection to account for particular structures
and to answer particutar dilficulties; he was at the same time leading read-
ers fo accept his philosophic premise of unlimited namralism 3 Much of
the logic of these chapters develops lines of argument already in place by
chapter 4, indeed implicit already in chapter 1. Whether dealing with
structures of extreme perfection such as the eye or seemingly imperfect or
trivial structures such as the tail of the giraffe, Darwin's approach was to
pose au objection and then present a real or hypothetical sequence of in-
termediate stages capable of making a step-by-step evolutionary explana-
tion plausible. As Darwin explained in these four chapiers, ibke
combination of imperfection of the geclogical record and exiinction of
transitional grades in the intense competition shaping the process of diver-
gence of character traits would make trapsitionat structures scarce; an -
portant tesson a reader wonld learn was to get along without evidence.

Put positively, a reader learned to make inferences based on what Dar-
win argued were paratlel cases. Darwin pointed out, for example, that the
flying lemur, or Galeopithecus, is unique; it had once been classed falsely
among the bats but now stood alone i its class. To show how it may have
been formed from its nonflying relatives, Darwin took the example of
squirrels, where we do have a series of gradations from those that merely
jump well to those that jump farther and to those that glide; that sequence
illuminated all the graduated modifications in allied structures necessary to
his argument.®> Alter Darwin’s argument, a reader understands how the
lemnur could have been formed, having been shown that variations in apal-
ogous or the same organs do oceur in another marmmal.

Ceniral to the intellectual exciternent ol these chapters is the way Dar-
win seemed constantly to put his theory at risk and then rescue it. On the
extreme petfection of the eye, Darwin began, “To suppose that the eye . ..
could have been formed by natural selection, seemns, 1 freely canfess, ab-

surd in the highest possible degree.” Then he continued, “Yet reason tells
me. .. .“ & reader is given not & particular lineage leading to the eye ol the

eagle, the focus of the argument, but a narrative explaining how organs of
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range from nerves sensitive Lo jight all the way through

sight in pature ....<A
g, right up to the eye of the eagle. What 1s so -

more complex structure .‘
sirutclive about Darwin as teacher in these arguments is the way he m.rﬁmm
his theory as something at risk, not as a necessary ot initially 5.2:5_ way
of secing namure, and then tried to reason, cajole, and mo:;::wnm m_x‘:i
pray the reader over Lo his side. Again and again in the structurng of Cd
win's argument, a reader sees the rote of theory, inference, and ncmﬂ.:,:,]
tive conirast with the design hypothesis: “Let this process 5o Ul :.:,
millions and mitlions of years; and during each year on millions m:a,m.d.:,
lions of individuals of many kinds; and may we not believe that a jiving
optical instroment might thus be formed as superior Lo ONE of glass, as the
works of the Creator are 1o those of man?”?% |
Space limitations reqguire 1 to discuss oniy briefly chaprers o.l_ 2, .:ﬂ.u on
ihe m:%mxmnmam of the geological record and two on geographical distribu-
lion. Here Darwin wresiled with arguments agains his z:..:JN. é:ﬁw the
evidence in his favor was admittedly thinnest. Like ihe preceding suite of
chapters, 9-12 are of enormous instructive value in m:mz.:,_m ‘m. www,.wmn M.A.u
grasp (or gasp at) {he meaning of inference and the Emﬁ.ﬂmwszm ot H.:_Qm.:.mm
in science. The final sentence of chapter 9, truly a Daywimlan signature ﬂ.Em.
serves to iltustrate how much of his argnment pertained to ihe Qé@::@m
that were o govern interpretation ol the evidence: “On this view, the diffi-
culties ahove discussed are greatly dirninished, or even disappear.”?” !
Chapter 13, "Mutual Affinities of Organic Beings: goévo_cmw\“ w.:d.g,w!
ology: Rudimentary Organs,” conciudes Darwin's preseniation of his case.
By this point, a conscientious reader has mentally R:mmﬁm& the ,m;.m:EmE
presented in the first four chapters many times in a varety of distinct yet
related contexts, from the barnyard to the fragmeniary recesses of the fos-
4l record. in the first part of the chapter, the naturalistic theme first ineo-
duced in chapter 2, about the natural meaning of classification, is m:??.&
with emphasis. The resemblance of organic beings s evidently not m:..w.:-
trary like the grouping of the stars in consieilations.”*® What the sznSm
of organisms ilustrates, Darwin claimed, is genetic descent. Even if a
reader rejects Darwin’s argument, at this point in the book, she o‘a he can
scarcely help feeling its force. Moving on, although he did not use wj:woac.
sius Dobzhansky's words, Darwin clearly emphasized Dobzhansky's key
point: nothing in morphology, embryolegy, of E%EQ:E,M\. organs makes
sense without the premise of genetic descent, that s, m<orm.5:..
Chapter 14, "Recapitulation and Conclusion,” is the cﬁommﬁ:o,z 1o éw.?
as Darwin justly affirmed, had been “one long argument.”? The ceniral
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change in the status of the design argument is well captured laze in the
chapter in one ol the most famous of Darwin's images. Having rehearsed
basic chjectioms to his theory and his responses to them, Darwin set forth
his vision, encompassing several sciences, of what difference the perspec-
tive he had olfered would make o the study of natural history. Any reader
iisterested in Hlustrations of “paradigm shift” can scarcely do better than to
read Darwin’s account of questions for rescarch opened up by his theory
and M._.m.m walleged dead ends of research on any cother assumption. What in-
terests us now, however, is the way Darwin used an example of design to
challenge the conventdonal meaning of design:

When we 1o tonger look at an organic being as a savage looks at a ship, as
at something wholly beyond his comprehension; when we regard every
production of nature as one which has had a history: when we contemplate
every complex structure and instinct as the summing up of many con-
trivances, each uselul to the possessor, nearly in the same way as when we
look at any great mechanical invention as the summing up of the labour,
the experience, the reason, and even the blunders of numerous workmen;
when we thus view each organic being, how far more interesting, 1 speak
from experience, will the study of natural history become!40

In this passage, the advocate of intelligent desigh becomes a “savage” in
the sense that Darwin used the term in his account of the Beagle vovage 1o
describe the people of Tierra del Fuego. For Darwin, the Tierra del Fuegans
were technically human animals, unwashed, without arts or clothes, and
able intellectually to do litle more than knock a limpet against a rock 4!
Though, of course, a ship is a product of intelligent design, from the view
of the “savage” in Darwin's interpretation, the ship seems to be a miracu-
lous creation, and the unenlightened “people” who gape at it are too de-
graded in mind even to recognize the artful process of its construction as
manifest in occasional imperfections of its design or execution.

Darwin's message through this image seems to be that his account, via
the analogy with the art of domestic breeding, has set a new standard for
civilized scientific understanding appropriate to a technological age. The
design biypothesis is now not just outdated but is a form of inteHectual bar-
baristi. Such is the invective under which design advocates have had to
labor since Darwin’s time.

Exacily how far Darwin wished to press the naturalist theme, with
which the Origin is laced, is a legitimate and lively subject of disagreement.
Certainly Darwin gave his readers a great deal of thectogical window dress-
ing. In the Brst edition, the famous and eloquent final line read, “There is
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grandeur in this view of lite with is several powers, having been breathed
into a few forms or into one; and that, whilst this planet has gone cycling
on according to the fixed law of gravity, {rom so simpte a beginning endless
forms most beautiful and most wonderful have been and are being
evolved.”#? By ihe second editiow “breathed” Liad beceme “breathed by
the Creator.”®3 In a letter to his friend Hooker, Darwin conlessed 1o having

“truckled to public opinion [when he] used the Pentateuchal term of-cre-.

ation.”41 As for his advertisement for Asa Gray's pamphlet, Darwin cm-
phatically but privately rejected s argument that variations had been
provideniially guided along certain lines, and-—although he promoted the
pamphlet—he ridiculed thase who believed it45 But Darwin used Gray
knowingly and, depending on one’s view, with either metaphysical magna-
ninsfty or cynicism to bring others around (o an evolutionary worldview
that affirmed the sufficiency of a fully natural process as the explanation
for those features of life that had previously required explanation by refer-
ence to the activity of a designing inietligence.

I [act, it was at Darwin's nrging, with his money and under his direc-
tion, that Gray's initlally anonymonus essays in the Atlantic Monthly were
gathered into a pamphlet and distributed [ree of charge to leading scientific
and religious figues and to various magarines.#¢ Though he plainly said in
his Autobiography that he held Christianity to be a “damnable doctrine” and
repudiated the argument 1o design (“We can no longer argue that . . . the
beautiful hinge of a bivalve shell must have been made by an intelligent
being, tike the hinge of a door by man”), he may have continued to believe
in at least a verston of the design argument. Indeed, at times he suggested
that the laws ol nature that produce evolutionary change might them-
selves have been designed.??

Thus, he acknowledged “the extreme difficulty or rather impossibility of
conceiving this immense and wonderful universe, including man . . . as the
result of blind chance or necessity.” Like all Darwinian statements that
seemed to favor ID or to reconcile evolution with it, that argument was in-
herently unstable and subject 1o a gradual slide into an all-pervasive natu-
ralism: “This conclusion was strong in my mind . . . when 1 wrote the
Origin . .. and . . . since that time . . . it has very gradually . . . become
weaker.” Developing the “weaker” theme, Darwin went on to ask how
quch confidence we ought to place in the reasoning of a mind that has
“heen developed from a mind as fow as that possessed by the lowest ani-
mal . . . when it draws such grand conclusions?” Darwin seemed genuinely
unaware of the irony of his point applicd 10 his own thought, which
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suggests his adherence to a metaphysical naturalism grown dogmatic. Or
perhaps not. One paragraph after proclaiming his theism, Darwin con-
ctuded, “The mysiery of the beginning of all things is insolubie by us; and I
for one must be content 1o remmain an }Wﬁﬁmlﬁ,zbm

It is tempting to conclude that, in the end, Darwin's naturalism was im-
mune from the annoying doubt 1o which only his theism was subject.
Donald Flemming seems o have gotten it right when he abserved, “The
grin of astheodicic Cheshire Cat hangs over the last line of the Origin. But
that is ali, the cat has fled. 4% Nevertheless, one of the liveliest debates in
contemnporary Darwin scholarship revolves around how much we should
see Darwin as remaining in the orbit of some form of traditional theism
and how much we should see him as the anthor of what Danie] Dennent
fias called a “universal acid” of naturalist skepticism concerning traditional
values, beliefs, and norms.??

Whether Darwin continued to believe in some kind of a deity and
whether Darwinism can he reconciled with a meaninglul form of theism
remain topics of intense scholarly debate, Neverthelegs, one thing seems
clear: Darwin fosmulated his thesis of undirected evolution against the
backdrop of science-based design arguments and he undersiood and de-
fended his own theory as an alternative to these design arguments as
promuigated by leading thinkers such as Paley, Herschel, Cuvier and oth-
ers. He offered natural selection as an alternative explanation for, among
other things, the exquisite adapeation of organisms 1o their environments
and for “organs of extreme perfection”—features of living things previously
thought to puint unequivocally to the activity of a designing intelligence.
As Siephen C. Meyer puts it in two laier essays, Darwin undersiood natu-
ral selections as a kind of “designer substitute.”

ID and the Mission of Science Education
in a Democratic Society

It follows from our previous discussior: that in order to understand Dar-
win's argument, o say nothing of the contemporary controversy that it
continues to generate, students need o undersiand Darwinisnt's dialectical
opposite: the intelligent design hypothesis. Further, with so many conflict-
ing interpretations ol key sclentific and philosophical issues (both long-
standing and now emerging), one would think that teaching about the
argument of the Origin, and its opposites, would be a biology teacher's de-

light. How beutter to show the contested character of science, its periodic
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“paradigm shifts,” its conventions of argumnent, its use and interpretation of
evidence, its connection to cuiture, its polemics, and its relationship o
values and larger questions of meaning and purpose than through examin-
ing Darwin's text—or through presenting its tensions through age-appro-
priate secondary readings and discussions? What better plan could there be
for giving students the opportunily to “earn their evolutionism” {(as Darwin
gave his readers the opportunity to earn theirs) than by having them con-
pare the objections posed to Darwin’s arguments i his time—as set forth
in his text or in updated examples from coutemporary science—with simi-
lar objections now being set forth by the advocates ot ID?

Or 5o one might naively assume.

Rather than seeing an educational opportunity of the first order in the
questions raised by contemporary critics of Darwinism and 1D advocates,
leaders of the scientific establishment have portrayed all dissent as yet an-
other head of the hydra of sfundaimentalism.” A good example of this re-
action can he seen in a recent essay by Donald Kennedy. Kennedy,
president emeritus of gtanford and professor of environmental science, 18
ane of the authors of a pamphlet on teaching evolution published by the
National Academy Press. His essay in the Chronice of Higher Bduzation fo-
cuses attention on a need for evolution 10 be taught more widely than it
currently is: “it is disheartening that in many paris of the United States,
high-school science classes do not teach about evolution at all, or discuss it
enly briefly.”51 Kennedy raises a number of excellent points.

First, citing Dobzhansky's famous maxim that nothing in btology makes
sense except in the light of evolution, Kennedy points out that “evolution
is as basic 1o the rest of biciogy as ajomic straciure is to physics.” Although
design scholars challenge Dobzhansky’'s maxim, they de not dispute that a
thorough knowledge of evolution and of neo-Darwinism is central to un-
derstanding the discourse of contemporary biology. Vartous versions of 1D
and various versions of evolutionary naturalism have shared a complex
yin/yang relationship for the 2,500 vears of Western intellectual history.
Facets of both are vibrantly in play in Darwin’s serninal text.52 In insisting
that a knowledge of evolution is necessary if high school students are to
achieve scientific literacy, Kennedy is on the mark.

second, Kennedy and his colleagues at the Nationa} Academy of Sd-
ences (NAS) have set a worthy example in the time and attention they
have devoted to improving the quality of high school teaching. Thelr effort
1o disseminate knowtedge of evolution underscores a need for closer coop-
eration between university scholars and teachers on the front line of
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educaiion, all of whom face exceptional challenges in teaching controver-
sial material in whatever ficld.

Third, Kennedy not only notes that “evolution is nwot an easy topic Lo
teach well” bus perceptively identfles two reasons, intrinsic to the subject,
why that is so. One difficulty is “that the theory of evoluzion depends largety
on inference,” and another is that the term theory bhas dilferent meanings in
popular and leamed discourse. In popuiar discourse, as Kennedy naotes, the-
ary often means “little more than an idea”; in science, however, “a theory is
an explanation supported by a varicty of observations and tests.” As pointed
out in the previous section, a host of productively contested issues about
“theory” and “inference” are robustly at play in Darwin’s lext,

Finally, Kennedy notes the importance for science educators to approach
the religious convictions of students with sensitivity. Referring to what he
has learned from his own encounters wiith educators whao disbelieve in evo-
lutior: on religious grounds and noting particularly a debate he had with
two such teachers on The News Hour with Jim Lehrer, Kennedy observes,
“Perhaps the most useful lesson of these and ather discussions is how im-
portant it is for sclentists to treat religious conviction with respect.” Despite
the excellence of these points, Kennedy's essay is on balance disquieting.

First, consider Kennedy's philosoply of education. The NAS booklet was
hecessary, Kennedy affirms, because “in the United States, religious oppo-
sition to teaching evolution is deeply rooted and growing stronger.” Rather
than consider, in a dialectical spirit, how those disaffected with evolution
might be engaged, Kennedy reacts defensively. The aim of the NAS pam-
phiet is “{1]o help teachers confront the objections of fundamentalist Chris-
tians.” Here Kennedy's essay raises a serious question of educational

philesophy. 1Is it the business of teachers as representatives of the state to

“confront” the worldviews of students with an eye to straightening them

_out, however mistaken, from the standpoint of the majority, those world-
views may be?

How does one apply that principle? And where does one place a limit on
i1? Should not biology teachers also “confront” Christian Science students

_E% the truth of the germ-theory of disease or Jehovah's Witness students
“with the true facts about blood transfusion? And what of the creation ac-
...ﬂcaw; of Native Americans, belief in which is sometmes connected with
“negative attitudes toward anthropologisis??? Why only certain beliefs?

Why not belief in astrology? Or faith healing? And how many other scien-
tifically “false” beliels are common to the culture? Perhaps there should be

an official government list—and science teachers should be charged (o
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confront them alsu. Given Kennedy's educational principle, education by
confrontation, what prevents such a list from being drawn up?

However appropriate confrontation may be for maintaining discipline in
the classroom—as, for example, when a student is disruptive or when the
teacher has evidence of cheating—confrontation hardly seems an appropri-
ate spirit {or presenting subject material that, for all its sdlentific content,
also centers on the great traditional human questions of origin, destiny,
and purpose. Such questions, by their very character, are controversial in
the classroom because they are controversial in the larger culture.

cennedy’s language also seems lo place an ideological condition on
teaching evolution. Are only biology teachers who subscribe 1o some au-
thoritative version of evolution gualified to teach i? Or is it possible that
evolution could be well taught even by teachers who have questions about
it, the way Adam Smith might be well taught by a socialist or Marx by a
free-enterpriser or Milton by an atheist? Second, Kennedy's tendency to
label individuals with reservations aboui the received neo-Darwiniarn the-
oty as opponernls of reaching evolution {or even scence} is clearly inaccu-
rate. Kennedy comments favorably on his enceunter with one of the other
discussants on the News Howr “One creationist was a very thoughtful young
teacher from a Christian kigh school, who professed admiration for the NAS
booklet and said that he had no problem with crediting sirall biological
changes to evolution, but that he thought evolutionists hadn't given satis-
factory accounts of big biological changes.” How do “thoughtfulfness].” "ad-
miration for the booklet,” possibly even use of it to explicate the received
view in his classes coustitute opposition to teaching evolution? From
Kennedy’s description, it sounds as though this tcacher was simply uncon-
vinced: he did not believe that the processes explaining microevolution
were adequate to account for macroevolution. As long as hiis students un-
derstood what the processes of variation, inheritance, and natural selection
were and why they were accepted by the larger sdentific COTIIMERLY 85 an
explanation for the development of unlimited hiological novelty, what of i?
Having learned reflection from their reflective teacher, some of this
teacher's students may go on, as did Darwin in a similar miliew, to discover
that they think differently, while others may, on further reflection, decide
that their teacher was right to begin with. Here Kennedy appears less con-
cerned with the effeciive teaching of evolution than with getting teachers
who might read the NAS booklet, and especially siudents, to subscribe to
the received theory. Clearly scientific literacy in a modern demaocratic soci-
ety requires that students understand the theory of evolution. But does it
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also require that studenis believe the theory? Is a pedagogicat policy de-
signed 1o produce intellectual assent, even belicf, consistent with our liberat
traditions?

Third, Kennedy incorrectly equates all attempts 1o challenge the theory,

ot to modify the way it 1s taught—central aims of the D movement-—with

a sectarian religious agenda. Kennedy is quick to point to Bdwards v. Aguil-
lard, in which the court held that an Arkansas state law requiring that evo-
lutiont bertaught anly in conjunction with creation science constituted “an
impermissible endorsement of religion.” Yet as David DeWolf and his col-
leagues make clear in a subsequent essay, there are clear legal, scientilic,
and metiodological differences between the theory of intelligent design
and crearion-science. Further, the recent unanimous decision by the Ohio
State Board of Education requiring students to feamn about scientific criti-
cismt of evolutionary theory clearly illustrates that the public, and its lead-
ers, increasingty understand the difference between using science to teach
religion and allowing teachers to use critical questioning to teach science.
Many leading and philosophically informed science educators (none of
whom are associated with the 1D movement) are now making very simitar
points.

For example, in a series of major essays, William Cobern has offered an
unsparing critique of the philosophy of science that informs most science
teaching.®* Drawing on deep and weli-esiablished Hherature in the field ol
science education, Cobern describes maost science teaching as based on “the
tnyth of school science’—an amalgam of “classical realism, philosophical
materialism, strict obiectivity, and hypothetico-deductive method.”*?
Along with various colieagues of his, he has begun to outline ap alterna-
tive philosophy and curricular strategy. While a thoreugh discussion of
Cobern's views is beyond the scope of this essay, we will mention a num-
ber of important points that he raises.

First, Cobern critiques the positivist dichotomy between knowledge and
belief thav characterizes most presentations of the nature of science in the
school curriculuin and emphasizes that all science requires presuppositons
and assumptions. Cobern repeaiedly siresses that these assumptions are
pedagogic keys t making students partners in their own learning. In an
essay coauthored with Cathleen C. Loving, “Defining ‘Science” in a Multi-
cultural World: Implications for Sclence Education,” Cobern and Loving

- argue for e integrity of scence as a way of knowing. They also argue for

the importance of presenting it in the context of an epistemic pluralism

thai avoids—and indeed critiques—relativisin. Cobern critiques the often
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heard justification for teaching Parwinism dogmaticalty-—that the theory is welt as Southerland and Sinatra, emphasize teaching students skills in

not controversial among scientists-—by emphasizing the overlooked, and
highly retevant, educational point liag it is very controversial among si-
dents and with the larger culture. Cobern stresses that the controversial
character of evolutionary theory among students has implications for their
learning of it as well as for the way it is taught.*® Cobern points out that
many students simply do not believe in evolution—and that they are not
likely to learn much about it either unless they learn more aboul what a
theory is, how a theory comes to gain credibility, and how science relates
to other great questions of lile. Cobern argues that if science educators
want 1o make teaching evolution a futile exercise, the current approach
(even when supplemented with more, and clearer, presentation of facts
such as those manifest in Kennedy's otherwise welcome pamphlet) will do
the job. Only frank, open, historically and critically informed dialogue be-
tween students and teachers about how scientific theories are construcied
and how they relate to the rest of life—in short, science taught as a fully
invested branch of a liberal, humanistic education—will facilitare the
higher order learning required for students 1o understand evolulion.
Cobern is not alone in his advecacy of the presentation of historically
grounded understandings of opposite poinis of view {0 teach Darwin's the-
ory. In an essay entitled “Learning aboui Bvolution: A Spedial Case of In-
tentional Conceptual Change,” Cobern's science education colleagues,
Sherry Southerland and Gale Sinatra underscore the difficuliy of teaching
evolution when students perceive it to conflice with their prior beliefs.’
Rather than “confront” students in the spirit of Kennedy's approach,
sautherland and Sinatra challenge the reigning educational model and
urge an approach that enlists the “intentional beliefs” of the studenis about
tire nature of scientific knowledge and their willingness to question ideas
{both their own and those conmonly received as scientific) in the process
of learning aboui evolution. Their approach includes role-playing, drama-
tizing the congoversy, and the use of controversia} readings in natural his-

argumieniation and discussion, encouraging them to cridigue both the
knowledge claims of science and of commonscnse reasoning, and enabling
them to understand competing perspeciives.

that professional science educators, none of whom are associated with
. iD {and {or all we know may be critical of it} would come 1o the same con-
..”..E:ao:m as ID advocates abour how best to teach evohution is not surpris-
-o ing. The idea of teaching in wramgue parten is arguably the oldest idea in
Loour comimon educational (radition. Darwinisimn and design theory are
cearly opposed philosophically and scientifically; however, considered
from an educational standpoint each competing perspective is half of an
ancient, unbreakable dialectical pabr. The entangled roots of this pair run
ammﬁ in onr common tradition of education, science, theology and philoso-
Eé. Whatever the rising or waning fortunes of cither hypothesis during
one or another historical peried, these two perspectives are sisters. They
MEE likely continue their complex antagonistic relation inte distant
futurity—if for no other reasen than that each requires knowledge of the
other to define and explain itself.

Thus, contra Kennedy, the issue is not the intrusion of religion into sci-
: entific matters. The issue is the educational importance of adknowledging
e En sclentific, philosophic, and theolegical questions raised by Darwinian
evolution as matters for critical awareness, understanding, and individual
judgment in the spirit of consumer protection. That evolutionary theories
entail metaphysical commitmens and make philosophic assumptions is a
truth not in philosophic dispute. I scholars know this, why shouldn’t the
public be informed? And their children? The work of Cobern, Loving,
Southerland, Sinaira, Gauld, and their colleagues suggests that science ed-
ucation, like science itself, may soen be self-correcting.
Indeed, biclogy education needs an overbaul such as this since the
.m:momowmznm_ and waorldview issues arising from the teaching of evolution
_are not likely to go away any time soon. There are several reasons for this.
= First, and most imporiant, these issues will not go away because, as
,.mcw:ma ot earlier, they are part of Parwin’s rexe and part of his continn-
Ing legacy. The structure of Darwin's arguunent, in every chapter of the Ori-

tory accompanied by small group discussions.

[z a paper similarly exploring “Knowledge, Belief, and Understanding in
Science Education,” Colin Gauld recommends that “|ijn the case of issues
which are expected to be controversial, understanding the alternative posi-
tions of various stakeholders can be a prefude to the students chouosing be--
pween them.” Thus, he suggests that “care should be raken to ensurc:
students understand the varicus posiions belore enceuraging them 10
make a choice based on what they think is reasonable evidence,”?8 He, a3

m.“.: without exceprion, Is given as a debate or dialogue with various kinds
.am “design” arguments-—from cwtright immediate young-carth creation,
.ﬁ—_wnr Darwin along with most of his audience rejecied, to more sophisti-
-ated versions, at least one of which he may have recommended. Certainly
-it Is not the business of pressure groups with special agendas o set the
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science curriculum. By the same token, it is not the businiess of science ed-
1cators to pronounce on metaphysical issues or pretend that they do not
cxist or have been resolved by empirical research. When Kennedy com-
menis, “Few scientists would object to creaiionist views expressed only
from the pulpit.” he is less reassuring than perhaps he intended to be about
the neutrality of his colleagues toward such questions. Clearly he seems
less informed than e ought to be about the gencral theotogical conient in
the Origin—and of the continuing philosophic disputes it engenders,

Second, if the opposition to evolution from popular religion sets the
United States apart from other countries where evolution is more widely
taught, the reason is closely connected with other historical differences
that make our culture unigue. Though Thomas Jefferson was certainly no
orthodox Christian, when he sponsored the disestablishment of the Angli-
can Church in Virginia he inadvertently fertilized the ground that later
would nourish our long-standing dispute about evolition.?® Lett to survive
or perish according to their ability fo garner support from the veoluntary
gifts and free association of individuals, and unencumbered by association
with the state, democratically organized forms of religion became central to
the American national character.? Tocqueville noticed the depth of reli-
gious belief in America and its institutionaily independent form; he
courtted our religious faith as one of the great bulwarks of the celebrated
American experiment in demeocratic freedom and civic order.®}

it is hardly remarkable that large, impersonal, state-sponsored science,
which has grown expouentially since World War 1L should inberit some-
thing of the historic American distrust of centralized anthority. That is partic-
ularly true when representatives ol that authority use it to teach a grand
master-parrative encompassing everything that is, including humanity’s
place in the scheme of things. And should we not distrust teaching young
students to cultivate passive unguestioning minds concerning the assump-
tions, methods, and conclusions of so-called sclenific authority?62 In a coun-
try where religion is taken seriously and rests on a popular and independent
foundation, science teaching of the totalistic kind that Kennedy scems to
have in mind stits up the deep American suspicion of authority once re-
served for state-sponsored hierarchies, whether temiporal or spiritual.

Finally, philosophical and theological issues will not go away because
suspicion that Darwinian evolution is ideologically rooted is justified. Dar-
winisin's lack of ideological nettrality has been decumented in meticulous,
up-to-date, and indisputable detail.o* Kennedy is particularty sensitive 10
this issue, as indicated by his respanse to another panelist on the News Hour
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show. Unlike the discussant who approved of the NAS pamphlet while
disseriting from it, another guest on Lhe program, “a dean at a fundamen-
talist Christian university,” was not at all impressed with the NAS hooklet;
he said that “evelutionists were ‘brainwashing’ their students while sup-
ported by tax dellars.” Kennedy “found particularly teliing his charge that
many evohiiionary biologisis are atheisis; the claim that scientists {(and
thus science) are inherently anii-religious is a perennial [eature of the ae-
ationist, case.”

By coincidence, a few weeks prior 10 the appearance of Donald
Kennedy's essay in the Chrenicle of Higher Education, historian HEdward Lar-
son (winner of a Pulitzer Prize for his book Swsmer for the Gods, exposing the
antsouthern “Inherit the Wind” myth swrounding the Scopes Trial) and
coauthor Larry Witham reported on the second phase of their study dupli-
cating a lamous survey done in 1914 and again in 1933 by James Leuba on
the religions beliefs of American scientists.* In 1914, Leuba found that "58
percent of 1,000 randomiy selected US. scientists expressed disbelief or
daubs in the existence of God, and that this figure rose to near 70 percent
among the 400 ‘greater’ scientists within his sample.” When Leuba repeated
his study in 1933, he lound rhat “these percentages had increased to 67 pex-
cent and 85 percent, respectively.” When Larsan and Witham repeated
Leuba‘'s 1914 study in 1996, they found “lite change from 1914
.. 60.7 percent express[ed] disbelief or doubt.” When Larson and Witham
repeated the second phase of Leuba’s 1914 survey anong “greater scien-
tists,” they found the rate of belief “lower than ever—a mere 7 percent of
respendents.” Leuba, as Larson and Witham note, “attributed the higher
level of disbelief and doubt among ‘greater scientists’ o their “superior
knowledge, understanding, and experience.”

Of the first stage of the Larson and Withaimn study, Oxford University sci-
entist Peter Atkins had remarked, “You clearly can be a scientist and have
religious beliefs, But I don’t think you can be a real scientist in the deepest
sense of the word because they are such alien categories ol knowledge.”
Atkins's comment helped motivate Larson and Witham to redo the second
stage of Leuba's 1914 survey of “greater” scientists. They selected as their
sample group the distinguished organization of which Kennedy is a

member:

Our chosen group ol “greater” sclentists were embers of the National
Academy of Sciences {NAS). Our survey found near universal rejection of
the transcendent by NAS natural scientists. Disbelief in God and immortal-
ity among NAS biological scientists was 65.2 percent and 69 percent
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respectively, and among NAS physical scientists, it was 79 percent and 76.3
percent.

Of particular significance to our present concemns was this finding: “Bio-
logical scientists had the lowest rate of belic (5.6 percent in God, 7.1 per-
cent in immortality), with physicists and astronomers slightly higher (7.5
percent in God, 7.5 percent in immortality).”

Larson and Witham's concluding observation could not be more perti-

nent ro Kennedy's claim of religicus neutrality for evolution:

As we compiled our findings, the NAS lssued a booklet encouraging the
teaching of evolution in public schools, an ongoing source of friction be-
tween the sdentific community and some conservative Christians i the
United States. The booklet assures readers, "Whether God exists or not is a
question about which science is neutzal,” NAS President Bruce Alberts said:
“fhere are many outstanding members of this academy who are very rehi-
gious people, people who believe in evolution, many of them biclogists.”
Onr survey suggests otherwise 93

Active hostility toward conventional theism {or, for that matter, philo-
sophic theism) is almost a halimark among evolutionary biologists and
their philosophic allies. Daniel Dennett, William Provine, Richard Dawkins,
E. 0. Wilsen, Richard Lewontin, and Stephen Pinker, to name a few, may
not be household words, but they are hardly obscure figures in their re-
spective fields. 8¢ Only six months before Kennedy’s editorial appeared,
william Provine, professor of the history of biology at Cornell, gave the
1998 keynote address at the Darwin Day celebration at the University of
Tennessee, In his address, Frovine asserted that evolution had buried any
gods worth having and that “evolution is the greatest engine of atheisin
ever invented.”” If, as Kenuedy says, it is part of the creationist case to
imply that evolution is irveligious, we find here solid agreenient between
opposed camps.

Militant atheism is an overt and inescapable inference of the evolution-
ist case as set forth by many of evolution’s most distinguished public de-
fenders. Those who recomimend temporizing posittons are met, at best, by
“mild amusement” from their peers.®® To pretend that evolutionary sci-
ence, as understood by the vast majority of its most accomplished advo-
cates, is religiousty neutral will advance neither the public understanding
of science nor the public discussion of the values and assumptions that in-

evitably inform its teaching ®?
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Intelligent Design, American Pluralism,
and Teaching the Controversy

ponakd Kennedy's position o evolution-—to respond to all dissent on the

»

part of students with *confromtation,” and to regard any atlempl 1o ques-
tion evolution as a form of oppoesiton to autheritatively certified truths of
science—is hardly unique 1o him. Kennedy mirrors a philosophy of educa-
tien still widely practiced and often articulated by many official spokesmen
for science. It stands in sharpest contrast not with American “fundamental-
isn” but with the philosophy of education commeon ta academics in the
humanities. The tension between these two approaches has been carefully
documented in a study by Martin Eger on the contrast between assump-
tions governing the teaching of science and assurnptions reigning in the
humanities. Eger's littde-known essay is titled “A Tale of Two Controversies:
Drissonance in the Theory and Practice of Rationality.”79

Eger documents how, following the precepts of Mill's On Liberty, con-
temporary educadenal theorisis Clive Bell and Lawrence Kohlberg have
urged the importance of critical questioning as the ground of reason. 7 Ac-
cording to that line of thought, it is not enough that a person have a cor-
rect mroral belief if that beliel, and ihe orientation 1that underpins it, abides
in the individual’'s mind as a prejudice. The important point is for the indi-
vidual to be able 1o defend his or her beliefs. In geometry, it is not encugh
for an individual to know the answer o a problem without knowing how
to perform the proofs; in ethics, it is not enough 10 know what is right and
wrong without being able to say why. Clearly this position, that students
be able to defend their ethical commitments, is closely connected with a
second position: that students be able 1o consider altermatives, even radical,
mmoral, or socially unacceptable alternatives to present ethical practices.

Why teaching along those lines would create friction with parents
should be clear. Such classroom practice, supported by the disciplinary ihe-
ory, places a wedge berween the morzl education offered by the home and

the moral education oilered by the school. The parental burden—to en-
courage the child to develop a moral point of view, subscribe to parttcular
ethical precepts, and foltow prescribed miodels of conduct—is undermined
when the school urges students to question those precepts and consider al-
ternatives to those models. It can hardly be a source of delight 1o educa-
tional theorists or classroom teachers that such practice has placed schools
and families at odds for over a decade. As Eger documents, the reason why

educators, backed by the power of the state and the courts, insist on an
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educational program guaranieed to be controversial and divisive is because
fundamental issues are at stake.”72 FPollowing Mill, it is a fundamental and
setiled conviction of educators that reason is a betier alternative to decd-
sion-making than tradition or prejudice and that critical questioning and
the constderation of alternatives are the defining characteristics of reason
inn ethical decision-making and vatues clarification.

Clearly, much in the pedagogical program could be improved. From the
standpoint of erhical reason in the tradition of Aristotle and Edmund
Burke, before one can reason about ethics one must first have a founda-
tion of prier experience—or reason has nothing to work with. Burke’s
comment that through “just prejudice” an individual's virtue becomes part
of that person’s habit is as tyue now as it always was. To reason well on
ethics one must have experience. But as Burke also remarked, when one
reflects on traditional conduct, one will often discover its rationale and
reaffirm the “just prejudice” along with the reason for its existence.”?
Many objections to ethics programs in public schools could be addressed by
expanding what constitutes a good reason to include using “common
sense” and respecting the advice of parents, spiritual leaders, experienced
persons, and the testimony of traditional moral precepts. Defects of ethics
programs, however serious, are, within age-appropriate limits, remediable,
and their principle is worth defending. The pluses of an ethics education
program are that it is based on argwnent; it olfers training in seeing and
discovering opposite points of view; and it encourages stadents to find and
weigh evidence, to offer reasons, and to think for themselves.

In the teaching of scence, particularly in biclogy, Eger finds a remark-
ably contrasting model. When it comes 1o science pedagogy, the advocates
of contemporary neo-Darwinism sound like the parents complaining about
the morally corrosive effects of the ethics curriculum. Philip Kitcher and
Michael Ruse, two prominent defenders of orthodox Darwinism, urge that
the very idea of exposing scientifically untrained minds to questions re-
garding a choice between evolution and “creationism” is a dereliction of
educational duty. As Ruse puts it, “Teaching scientific creationism will
sting abilities in ali areas. . . . Thus I say keep it ont of the schools."74

What is of interest in these two cases is their agonistic symmetry. The
mark of reason in one model is the criterion of unreason in the other. For
educational ethicists, the giving of reasons for every beliel diferenuates
reason from unreason. For educational theorists of scence, the unques-
tioning mastery of a prior system is the precondiion for proper under-
standing. In ethics, consideration of unorthodox or conventionally

Butelligent Design, Darwinism, and Public Education Philosophy 27

unacceptable alternatives (for instance, that dishonesty might be the best
policy) is to be met withouwt prejudice. Tz science, by contrast, even permit-
ting the bare impression that there might be some arguments in favor of
crealionism—or in the present case, of 1D—is a dereliction ol educational
responsibiiity.

Again, for ethical reasoning, training of the mind requires that students
realize that something can be said in favor of almeost any position. For sdi-
ence, any argument in favor of alternatives 1o current neo-Darwinian or-
thodoxy is false—in advance—and education consists in recognizing that
fact, whether one knows the reason why or not.

Before the work of Thomas Kuhn focused attention on the logic of sci-
entific revolutions, before the rise of the “rhetoric of science” movement,
one might have claimed that the methods one follows in “science” and the
methods one follows in ethics and the humanities are completely different,
That position will ne longer wash, and everyone conversant with contemn-
porary work in the history and philosophy of science knows it.73 Darwin
himself pointed out that the kind of reasoning presented in the Origin is the
reasoning of everyday life, and it was on that standard he would have his
argument judged.”s Anyone doubting that Darwin was right—that “sci-
ence” {for all its emphasis on universality) follows methods of deliberation
paralie] to those of law, ethics, or practical reason—should read Marcelto
Pera’s Discourses of Science.

We now come to the crux of the matter as set forth in Eger's essay and
10 the potential educational pertinence of 1. The impasse between present
programs for teaching critical reason in ethics and the outright deliberate
prohibition of critical gquestions in the teaching of Darwinism represenis a
fundamental incoberence in the model of reason presented in public
schools. What kind of thinking has led 1o this impasse? The impasse has
been created by the myth of “two cultures” and a positivist folkiale of a
unigue “scientilic method” hermetically sealed olf from ordinary life and
the demands of practical reason, value, and philosophic perspective. The
chalienge before us now, as parents, teachers, academics, people of all
faiths or of none, is 10 use what we know to develop alternatives o the
present system. That system, which produces needless social condlict, is po-
litically unsustainable, intellectually bankrupt, and ethically indefensibie.””

As Richard Rorty has peinted outl in Adhieving Our Country, the time has
come for new thinking on rthe part of American progressives—and by ex-
tension, on the part of all Americans of good will.7® Ordinary citizens as
well as academics have an important role to play in developing a revitalized
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progressive politics, by developing creative new policies and bold unoertho-
dox citizen-coalitions to help bring thew aboul. Communication scholars
and science educators could play a major role in exposing and offering con-
crete alternatives ro disastrous public policies that continue te block accu-
rate public understanding of scdence, Those who wish 10 return biology 1o
its true Darwinian roots as a liberal study should not be stigmatized as big-
ots. It is net enough for academics to understand that posiiivisn is false or
wrong. The point is to enter the politicat arena with concrete alternatives,
and through dvic discourse improve science education and the public un-
derstanding of science.

Speaking as a citizen and drawing on what I have learned as a rhetorical
educator and rhetorician of science, I offer three suggestions to help move
the discussion forward:

First, the starting point for discussion of reform of science teaching
should be Fger's diagnosis of a fundamental incoherence in Amerjcan edu-
cation. If Eger has demonstrated anything, it is that scientism has not
served science education well. 1t has separated science {rom is history and
roots in liberal education and wedded it 1o a dogmatic materialist ideology
incompatible with the values of a democratic and pluralistic culture. The
answer to dealing with philosophic or theological problemns posed by the
teaching of biology is not, as currently mandated in California, to have sci-
ence apparaichiks tell dissenring students that belief in the God of iradi-
tiogal theism is private and subjective with no basis in objective reality.7?
Of course, science teachers should not teach {in the sense of inculcaring)
“theism,” or naturalism, or pantheism-—except as phitosophies relevant to
the scientific subjects ai hand and contested by other philosophies. 29

But to discuss relevant presuppositions and possible philosophical impli-
cations of scientific theories, and to point out how ditferent scientists and
philosophers of science draw different conclusions about design in nature,
woudd seem to be nothing other than basic liberal education and cominon
sense. 8l At present, such a thought is very controversial.

Second, parents and concerned citizens need 10 be brought into the dis-
cussion aboul science education in some venue other than the courts.
Laypeople have not been well served by experts in this matter. Philip
Kitcher in his otherwise excellent essay on Darwin, “Persuaston,” does not
hesirate to justify lying to the public for its own good if that is what it takes
to conceal the antitheistic implications of the Darwinian paradigm.®?
Michael Ruse-—whose style, person, and writings are a delight—invented
the rationale of the Overton decision in the Arkansas creation-sctence trial

w
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10 fiv the criteria for a winning case as specified by his American Civil Lib-
erties Union {ACLU) handlers. His position is a laughingstock among his
professional peers and an ethical and conceptual embarrassment to his pro-
fession. Although he has staunchly defended his actions in the Arkansas
case, 10 his great credit he has publishied an anthology of basic decuments
about the case and its philosophic aftermath in which he has allowed the
weakness of his own defense to shine through in the devastating clarity of
his colleagues” unanswered reburtais.

As 1 have written in a review of Ruse’s But Is It Science? the philosophy of
science offered in his deposition and in his testinony on the stand is at
odds with his published work 22 When speaking to a learned audience in
the German Democratic Republic (GDR) the month before his deposition
in Litile Rock, Ruse ridiculed demarcationism, made particular fun of Sir
Karl Popper {an arch-demarcationist}, ackiiowledged the philosophical and
theclogical issues raised by Darwin's theory, and emphasized the intimate
and undemarcatable association between science and culture, A few weeks
later in Little Rock, Ruse strongly defended demarcationism. He invented a
five-point version of it beautifully conirived 10 meet the demands of his
immediate rhetorical situation, whatever the cost to his consistency as a
philosopher. The ACLU was correct in both assumptions they made about
hirm and the judge in the case: Ruse could be depended on to fill in the
phitosephic details for the legal strategy they had already decided on before
he arrived in Little Rock, and Judge Overton would find his testimony
persuasive 34

Anvone who wishes 10 learn more about what Michael Ruse thinks
about science and its relation to culture and religion could scarcely do bet-
ter than to read his magisterial Monad to Man, the thesis of his GDR lecture
cxpanded 1o just under a thousand pages.®> If one is interested in a very
different subject—his culturat politics—one should read his deposition in
the Arkansas case. His Monad hook affirms in meticulously decemented de-
tait a philosophy of science at odds with every major point of his deposi-
tion, No progressive science educator and no advocate of the teaching
philosephy of ID could hope to surpass Ruse in documeniing the religious
functions that Darwinism has performed from the nineteenth century to
the present. His book is an authoritative guide for showing how easily an
all-enncompassing worldview grounded in “science” becomes a cult, com-
plete with shrines and its own iconography.

As Ruse aptly notes, “Not enly has evelution functioned as an ideology,
as a secular religion, but for many professional biologists that has been its
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primary rode. "% Venue relativism—positivism for the masses and construc-
tivismm for the elite-—is an unstabte posirion rhetorically, philosophicaily,
and ethically. In a welcome development, Ruse seems to have publicly dis-
avowed the defining tenet of the demarcationist position offered in his
Arkansas testimony. "t think that philosophically one should be sensitive 1o
what I think history shows, namely, that evolugion . . . akin to religion in-
volves making certain a priori or metaphysical assiunptions, which at some
level cannot be proven empirically.”87

Third, the innovative pedagogical ideas of Cobern, Southerland, and
others and new pedagogic experiments should be tried. Recently, I learned
of a new course being offered for the first time ai Michigan State Univer-
sity. The course scems to be well designed to address interpretive questions
raised by evolutionism and 1o provide a good model for the kind of ap-
proach that could work well in high schools. The course, “Critical Analysis
of Controversies in Evolution,” is taught by James Smith, an evolutionary
biclogist. Its units include a class discussion entitted “Is Behe Correct? Is
Darwin Correct?” Part of the assignient for that session reads, “Summa-
rize the evidence used to support and refote Behe's concept of Intelligent
bBesigre.” Coming as the unit does after earlier ones in which the details of
Barwinism and evolutionism are carefully studied, Smith's syllabus shows
how learning real science can be part of a truly liberal education.®8

Nothing as situationally sensitive as teaching can hope 1o find a single
model egually appropriate fo all contexts. Whart is needed as our culture
moves out from beneath the epistemic tyranny of positivisim and as we
begin to repair the deep social damage thar tyranny has done to science (in
its conduct, teaching, and public understanding) is to recover the capacity
10 think clearly about pubdic education.

A model for presenting controversial material wittiout teachers either
“confronting” dissenting students with the “correct” answer or backing
down from teaching the best current evidence and theories is given in Ger-
ald Grall's Bevond the Culture Wars: How Teaching the Conflicts Can Revitalize
Anierican Education. 8 Though his book is not aimed at the teaching of sci-
ence and his insights, like those of James Smith and others, would need to
be adapied for high school courses, Graff's perspective is profoundly conso-
nant with the central insight of contemporary scholarship in the w:.m::m
and philosophy of science. Science is, among other things, a series ol con-
troversies over great scientific questions as well as an activity that is deeply
eruneshed in culture and informed by contesiable philosephic assump-
tions. Graff is clear that “teaching the conflicis has nothing to do with
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relativisin or denying the existence of truth.” Quite to the conrary, Gratf
emphasizes the importance of critical examination of dillerence as truih’s
first and best line of delense: “The best way to make relativists of students

is to expose them to an endless series of different positions which are not
debated before their eyes. Acknowledging that culture [read science} is a
debate rathrer than a monoclogue does not prevent us from energetically
fighting for the truth of our own convictions [or from defending the re-
ceived view]. On the contrary, when truth is disputed, we can seek it only
by entering the debate-—as Socrates knew when he taught the conflicts
two millennia ago.”99

bonald Kennedy is right. Not to know the theory of evolution is to be
scientifically lliterate. Beyond that, not o know evidentiat challenges o
the theory, that the theory requires assumptions, carries philesophic impli-
cations, is open to different interpretations, and in the end is subject to the
atrition of time and the inevitable convulsion of scientific revotution is
also to be scientifically illiterate.
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York: Academic Press, 2003).

58. Colin Gauld, “Knowledge, Beliel, and Understanding in Science Educa-
ton” {paper presented at the sixth International History, Phitosophy,
and Science Teaching Conference, Denver, Colo., November 2001), 5.

s9. For an extremely valuable discussion of this point, see George M.
Marsden, The Soul of the American Usniversity: From Protestant Establish-
ment to Established Nonbelief (New York: Oxiord University Press, 1994},
327-30. Marsden draws particular atiention to Walter Lippmann’s
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probing reflection on the Scopes trial in American Inguisiters and how
Lippmann grasped the Jelfersonian tension in Bryan between refusal
o support with one’s tax dollars an abhorrent system of ideas and ma-
jority rule.

Arthur Schlesinger Jr., “The Age of Alexander Campbell,” Restoration
Review 1 {1959): 136-51.

Alexis de Tocqueville, Democracy in America, trans. George Lawrence
{Garden City, N.Y.: Doubleday Anchor Booeks, 1969), 287-300. The
parallel between those Euro-centric thinkers of de Tocqueville's day
and those of our own time who deplore American religiosity—always
from the standpoint of a materialist metaphysic—has to rank as one of
the great continuities of American intellectual history. “But ocur
pedants find it an obvious mistake; constantly they prove to me that all
is fine in America except just that religious spirit which I admire; I am
informed that on the other side of the ocean freedom and human hap-
piness lack nothing but Spinoza’s belief in the eternity of the world and
Cabanis’ contention that thought is a secretion of the brain. To that |
have ready no answer to give, except that those whe talk like rhat
have never heen in America and have never seen either religious peo-
ples or free ones” (Tocqueville, Democracy i1 America, 294).

Stuart W. Leslie, “Science and Politics in Cold-War America,” in The
Politics of Western Science: 1640-1990, ed. Margaret €. Jacob (Atlantic
Highlands, N.J.: The Humanities Press, 1992}, 199-233; Ruse, Monad to
Man.

Ruse, Monad to Man.

Bdward J. Larson, Summer for the Gods: The Scopes Trial and America’s
Continuing Debate over Science and Religion {New York: Basic Books,
1997); Edward Larson and Larry Witham, “The More They Learn The
Less They Believe,” Nature 394 {(June 1998): 313, See also story in the
Washington Times, 30 July 1998.

Larson and Witham, “The More They Learn.”

The case of Stephen Jay Gould, the obvious name missing from this list,
is instructive. Gould’s position on the worldview issue is politic. Unlike
Dawkins and Dennett, Gould does not make a career of bashing theists.
In his “Nonoverlapping Magisteria: Science and Religion Are Not in
Conflict, for Their Teachings Qccupy Distincily Different Domains,” Nat-
wral History (Mar. 1997), Gould leaves science to deal with reality and
religion and philosophy 1o address everything else. For a philosophic
critique of the stance embodied in this position, see Craig and Smith,
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Theism; Polkinghorne, Faith; Koons, “Cosmological Argument”; and
Lestie, Universes. It this note, I can point out only that design theorists
do not cede “reality” o metaphysical naturalisim, content themselves
with epistemic apartheid, and call it a day. The 1D argument is, and has
always been, that reality in all its fuliness—including the physical na-
ture studied by science—manifests marks of an intelligent designer
Theoretic reflecrion on design and purpose is not the property of some
special domain set apart from science but an implication, however con-
testable, from the study of science. Gould understands this. By confin-
ing science to physical “reality” and “reality” to that which is known by
the methods of the narural sciences, he makes metaphysical material-
ism coincident with all rruly reliable knowledge. Gould's is a kinder,
gentler version of the same materialist episterne he holds in common
with Dawkins and Dennett. In this episteme, any affirmation of a cre-
ative intelligence in nature is a personal, aesthetic preference.

Gould’s poliric and ulling way of handling theists is usefully placed
in perspective by the candor of his Harvard colleague Richard Lewon-
tin in “The Demon Haunted World,” New York Review of Books, 9 Jan.
1997, “It is not that the metheds and institutions of science somehow
compel us to accept a material explanation of the phenomenal world,
but, on the contrary, that we are forced by our a priori adherence to
material causes Lo ¢reate an apparatus of investigation and a set of con-
cepts that produce material explanations, no matter how counter-intu-
itive, no matter how mystifying to the uninitiated. Moreover, that
materialism is absolute, for we cannot allow a Divine Foot in the door”
(31).

In light of Lewontin’s candor, the remarkable thing is not the emer-
gence of the 1D movement but the length of time it has taken scholars
who are neither materialists nor fundamentalists to caich on. Clearly,
until we have the kind of thorough, open and critical kind of science
education that progressive sclence educators are calling for, the most
outrageous and extreme bits of positivist folklore will be blandly pre-
sented to the public as the epitome of moderation and common sense.

Interestingly, in his Chronicle essay, Kennedy points with pride 1o a
1984 National Academy ol Sciences statement: “Science and religion
represent different ways of knowing: Science is engaged in testing
through experiments and research whereas [religious] belief resis on
spiritual convictions that, by their nature, resist such challenges.” The
perspective of Kennedy and his colleagues, with its simple, untroubled,
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and thoroughly positivistic dichotomy between reason defined as ob-
jective, observational science and faith undersiood as subjective expe-
rience, is a textbook example of what Cobern and other science
educators have identified as “the myth of school science.” As Cobern
notes, “The more appropriate dichotomy is that epistemrology . . . re-
quires both reason and faith versus reason or faith, All forms of knowl-
edge including empirically demonstrated knowledge require some
form of foundation that is not itself empirically demonstrable in any
non-tautological fashion. Some will resist the use of the word ‘faith,’
but I think it is fair to say that we have ‘faith’ in these presuppeositions.
Faith and reason operate together, which suggests that there is no un-
ambiguous epistemic distinction between knowledge and belief.”
Cohern, “The Nature of Science and the Role of Knowledge and Be-
lief,” 234.
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tion is readily evident. See Stephen C. Meyer, “Don’t Ask, Don’t Tell in
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out either plan or purpose. . . . BEvolution is random and undirected”
(quoted in Kenneth Miller and J. Levine, Biology [Englewood Cliffs,
N.J.. Prentice Hall, 1993], 658). {2) "By coupling undirected purpose-
fess variation to the blind uncaring process of natural selection Darwin
made theological or spiritual explanations of the life processes supet-
fluous. Together with Marx's materialist theory of history and society
and Freud’s attribution of human behavior to influences over which
we have little control, Darwin’s theory of evolution was a crucial plank
in the platform of mechanism and materialism—of much of science, in
short-—that has since been the stage of most western thought” (quoted
in Douglas J. Futuyma, Evolutionary Biofogy, 3rd ed. [Sunderland, Mass.:
Sinauer Associates, 19861, 3).

Martin Eger, “A Tale of Two Controversies: Dissonance in the Theory
and Practice of Rationality,” Zygon 23 (1988): 291-325,
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Ibid., 292-301.

Ibid., 293-98.

Peclkham, Variorwm, “Ii has recently been objected that this is an unsaie
method of arguing; but it is a method used in judging of the common
events of bfe, and has often been used by the greatest natural philoso-
phers” (748).

Eger, “Tale,” 299.

Fdr an excellent account of how thoroughty contentious and argumen-

tative science is at the very highest levels, see David L, Hull, Scierce As a
Process: An Fvolutionary Account of the Social and Copcepiual Development of
Science {Chicago: University of Chicago Press, 1988).

Peckham, Variorum, “It has recently been objected that this is an unsafe
method of arguing; but it is a method used in judging of the common
events of life, and has often been used by the greatest natural philoso-
phers” (748},

For “social conflict,” see Eger, “Tate”; for “politically unsustainable,” sce
Edward J. Larson, Trial and Error: The American Contraversy Over Creation
and Evelution {Oxford: Oxiord University Press, 1989). Having surveyed
the career of the teaching ol evolution since the Scopes trial and in
light of the Arkansas decision, Larson, a lawyer and legal scholar, con-
cludes in his final chapter that laws in fundamental opposition to the
values and beliefs of the people cannot ultimately be sustained. By “in-
tellectually bankrupt” I mean that an old and thoroughly discredited
philosophy of science—positivist demarcationism—is presented to the
couris and to the people to justify the present teaching of evolution,
and another and oppased philosophy of science is presented to profes-
sional peers. By “ethically indefensible” I mean that the present system
requires fundamental deception about the obvious metaphysical impli-
cation of Darwinism as drawn by the overwhelming number of scien-
tists who understand it best.

Richard Rorty, Achieving Qur Cousnttry: Leftist Thought in Twentieth-Century
America {(Cambridge: Harvard University Press, 1998), 99-107. 1 en-
dorse Rorty's trenchant critique of the ills of the postmodern university
and his call for academics to form alliances with others outside the uni-
versity and to become politically active. T support a “Bigger Tent”
Arnerican pragmatism than does Rorty. In Fundamentalism and American
Culture: The Shaping of Twentieth-Century Hvangelicalism: 1870-1925 (New
York: Oxford University Press, 1980), historian George Marsden makes
some suggestive observations on how large Big Tent pragruatism really
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is in his comments on two of the most outstanding representatives of
this broader American tradidon: William Jennings Bryan and Billy
Sunday. “[Bryan] abandoned, in the spirit of American pragmatisin,
not only the fine points of theology but alse any attemnpt 1o present a
theoretical defense of Chiristianity and relied on the evidence of practi-
cal results” (134). And “At his ordination examination for the Presby-
terian ministry in 1903, {Billy Sunday’s] characteristic response to
questions on theology and history was “That's too deep for me,” or T
have to pass that up.” ‘I don't know any more about theology than a
jack-rabbit knows about ping-pong, but I'm on my way to glory™”
{130).

Kevin Padian, “The California Science Framework: A Victory for Scien-
tific Integrity,” National Center for Scientific Education Reports 9 (1989}
“At times some students may insist that certain conclusions of science
cannot be true because of certain religious or philosophic beliefs that
they hold. . . . It is appropriate for the teacher to express in this regard,
‘1 understand that you may have personal reservations about accepting
this scientific evidence, but it is scientific knowledge about which there
is no reasonable doubt among scientists in their field, and it is my re-
sponsibility to teach it because it is part of our common intellectnal
heritage’™” (20}.

See comments on James Smith’s course in the final section of this
essay.

Bor an exceptionally lucid and well-balanced account of the philo-
sophic issues, and typical mistakes made on all sides of the contempo-
rary evolirtion debate, see Del Ratzsch, The Battle of Beginnings: Why
Neither Side Is Winning the Creation-Evolution Debate (Downers Grove, 1L
interVarsity Press, 1996}, esp. chaps. 8-13.

Philip Kitcher, "Persuasion,” in Persuading Science: The Art of Scientific
Rhetoric, ed. Marello Pera and William R, Shea (Conton, Mass.: Science
History Publications, USA, 1991), 19.

Michael Ruse, ed., But Is It Science? The Philosophic Question in the Cre-
ation/Evolution Controversy (Amherst, N.Y.: Prometheus Books, 1996}
John Angus Campbell, “But Is I Science? The Philosophical Question
in the Creation/Bvolutionary Contraversy,” Social Epistemslogy 12
{1998): 157-65.

Ruse, But Is It Science?. See Ruse’s sections “Who Is Responsible for
Legal Strategy?” and “What Is the Witness’s Responsibility?” 389-92,
and Philip L. Quinn’s rebuttal, “Creationisin, Methadology and Poli-

Intelligent Design, Darwinism, and Public Education Fhilosophy 43

tics,” 395-99. The candor of Richard Lewontin on the role of expert
opinion in such cases is again a breath of fresh air. What uliimately is
revealed by our long-standing American debate over evolution,
Lewontin notes, is “a deep problem of democratic self-governance”
{"Demon Haunted World,” 32). As Lewontin sees it, we simply have o
trust the testimony of experts in judicial proceedings involving science.
“Anyone who has ever served as an expert witness . . . knows that the
court may spend an inordinate time ‘qualifying’ the expert, who, once
qualified, gives testimony that is not meant to be a persuasive argu-
ment, but an assertion unchatlengeable by anyone but another expert”
(32). Though Lewontin sees our current situation with regard 1o evo-
lution from a rhetorical point of view, he cites Plato’s Gergias, and in so
doing reveals, perhaps inadvertently, an underlying uncertainty about
the compatibility of at least his understanding of science with democ-
racy. Lewontin criticizes his late friend Carl Sagan tor “believ[ing] like
the Evangelist John, that the truth shall make you free. But they are
wrong. It is not the truth that makes you free. It is our possession of
the power to discover the truth. Our dilemma is that we do not know
how to provide that power” (32). In Lewontin’s materialist soteriology,
only the elite few are capable of freedom. Theologically, Lewontin is a
gnostic. Politically, for that very reason and to that extent, he is an an-
tidemocrat. Here Abraham Lincoln, that great ID theoretician of our
national experience, being at once more optimistic toward God and
more pessimistic toward humans, offered better grounds for hope that
ordinary people could understand what they needed to from experts.
At least on the metaphysics informing (or in Lewontin's case, consti-
tuting) his science, Lincoln’s great maxim is very much to the point
while some of the people will be {ooled all of the time, and some of the
people will be fooled some of the time, all of the people will not be
fooled all of the time. How fong the remainder will be fooled by
Michael Ruse or by Donald Kennedy or by Stephen Gould is plainly
not as long as without the ID movemenl—an intellecrual movement
with potentially very broad public support.

Is science compatible with democracy? It certainly was in Lincoln’s
time, Whether the materialist metaphysic that curremly masqueradces
as science is likewise compatible has yet to be shown—and is far from
obvious. Whatever real problems there may be with science and dem-
ocratic governance, without materialist metaphysics (as Darwin might
say) the problem is greatly diminished, or rather disappears.
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Michael Ruse (speech given at the annual meeting of the American As-
sociation for the Advancement of Science, Boston, Mass,, 1993},

My information comes from an e¢-mail communication from Levi
Derek Boldt, Smith’s graduate teaching assistaii.

Gerald Grafl, Beyond the Cultire Wars: How Teaching the Conflicts Can Revi-
talize Americant Education (New York: W. W. Norton, 1992).
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Intelligent Design Theory, Religion,
and the Science Curriculum

Warren A. Nord

he Great Temptation of educators is 1o teach students nothing but the

truth-—as they understand it, of course. When this happens, however,
education is reduced Lo training or socialization or indectrination, even if
they turn out to be right. Properly understood, education requires the abil-
ity 1o think critically, to reason one’s way through conflicting evidence and
arguments. Students must learn about contending ways of making sense of
the world if they are to be educated.

We disagree deeply in our culture (and, more specifically, in our intel-
lectual lifey about how to make sense of nature; we disagree about the re-
lationship of science and religion; we disagree about evolution. This being
the case, we are obligated to educate students about the alternatives rather
than simply train them in any particular approach to making sense of the
world, even if we educators, we scientists, are confident that it is the right
one.

“1am not going to argue that students should be required to learn about
intelligent design (1D) theory because it is a better or more reasonable the-
ory than its naturalistic counterparts, I don’t know whether it is. Instead, 1
am going to argue (hat some study ot 1D theory should be included in the



