MicHAEL RUSE

Creation-Science
Is Not Scienice

In December 1981 1 appeared as an expert witness for the plaintifls and
the American Civil Liberties Union (ACLU) in their successful challenge
of Arkansas Act 590, which demanded that teachers give “balanced treat-
ment” to “creation-science” and evolutionary ideas.! My presence occa-
sioned some surprise, for I am an historian and philosopher of science. In
this essay, I do not intend to apologize for either my existence or my
calling, nor do | intend to relive past victories?; rather, I want lo explain
why a philosopher and historian of seience finds the teaching of “creation-
science” in science classrooms offensive.

Obviously, the crux of the issue—the center of the plaintiffs’ case—is
the status of creation-science. Its advocates claim that it is genuine science
and may, therefore, be legitimately and properly taught in the public
schools. Tts detractors claim that it is not genuine science but a form of
religion—dogmatic Biblical literalism by another name. Which is it, and
who is lo decide?

It is somewhat easier to describe who should participate in decisions
on this issue. On the one hand, one naturally appeals to the authority of
religious people and theologians. Does creation-science fit the accepted
definitions of a religion? (In Arkansas, the ACLU produced theologians
who said that indeed it dicd.) One also appeals to the authority of scientists.
Docs creation-science fit current definitions of science? {In Arkansas, the
ACLU produced scientists who said that indeed it did not.)’

Having, as il were, appealed to the practitioners—theologians and
scientists—a link still seems to be missing, Someone is needed to talk at
a more {heoretical level about the nature of science—any science—and
then show that creation-science simply does not fit the part. As a philos-
opher and an historian, it is my job 1o look at science, and 1o ask precisely
those questions about defining characteristics.
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- | What Is Science?

it is simply not possible to give a neat definition—specifying necessary and
sufficient characteristics—which separates all and only those things that
have ever been cailed “science.” The concept “science” is not as easily
definable as, for example, the concept “triangle.” Science is a phenome-
non that has developed through the ages—dragging itself apart from reli-
gion, philosophy, superstition, and other bodies of human opinion and
belief.?

What we call “science” today is a reasonably striking and distinctive
sel of claims, which have a number of characteristic features. As with most
things in life, some ilems fall on the borderline between science and
nonscience (e.g., perhaps Freudian psychoanalytic theory). Bul it is pos-
sible to state positively that, for example, physics and chemistry are sci-
ences, and Plato’s Theory of Forms and Swedenborgian tht.o]og,\' are not.!

In looking for dcﬁmng features, the obvious place to start is with
science’s most striking aspect—it is an empirical enterprise about the reai
world of sensalion. This is not lo say lhat science refers only 1o observable
entilics. Lvery mature science contains unobservables, like electrons and
genes, but ultimately, they refer 1o the world around us. Science altempts
lo imderstand this empirical world. What is the basis for this understand-
mg? Surveying science and the history of science loday, one thing stands
out: science involves a search for order. More specifically, science looks
for unbroken, blind, natural regularities (faws). Things in the world do
not happen in just any old way. They follow sel paths, and science tries
to capture this fact. Bodies of science, therclore, known variously as “the-
ories” or “paradigms” or “sels of madels,” are collections of laws."

Thus, in Newtonian physics we find Newton's three laws of motion,
the law of gravitational altraction, Kepler's laws of planelary molion, and
so forth. Similarly, for instance, in population genetics we find the Hardy-
Weinberg law. However, when we turn to something like philosophy, we
do not find the same appeal 1o empirical law. Plato’s Theory of Forms
only indirectly refers to this world. Analogously, religion does not insist on
unbroken law. Indeed, religious beliefs frequently allow or suppose events
outside law or else events that violate law (miracles). Jesus feeding the
5,000 with the loaves and fishes was one such event. This is not fo say
that religion is false, but it does say that religion is not science. When the
loaves and fishes multiplied to a sufficiency to feed so many people, things
happened that did not obey natural law, and hence the feeding of the
5,000 is an event beyond the ken of science.”

A major part of the scientific enterprise involves the use of law 1o
cffect explanation. One tries to show why things are as they are—and how
they fall beneath or follow from law (together perhaps with certain spec-
ificd initial conditions). Why, for example, does a cannon ball go in a
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parabola and not in a circle? Because of the constraints of Newton's laws.
Why do two blue-eyed parents always have blue-eyed children? Because
this trait obeys Mendel’s first law, given the particular way in which the
genes control eye-color. A scientific explanation must appeal to law and
must show that what is being explained had to occur. The explanation
excludes those things that did not happen.*

The other side of explanation is prediction. The laws indicate what is
going to happen: that the ball will go in a parabola, that the child will be
blue-eyed. In science, as well as in futurology, one can also, as it were,
predict backwards. Using laws, one infers that a particular, hitherto-
unknown phenoinenon or event took place in the past. Thus, for instance,
one might use the laws of physics to infer back to some eclipse of the sun
reported in ancient writings.

Closely connected with the twin notions of explanation and prediction
comes festability. A genuine scientific theory lays itself open to check
against the real world: the scientist can see if the inferences made in
explanation and prediction actually obtain in nature. Does the chemical
reaction proceed as suspected? In Young's double slit experiment, does
one find the bands of light and dark predicted by the wave theory? Do
the continents show the expected after-effects of drift?

Testability is a two-way process. The researcher looks for some positive
evidence, for confirmation. No one will take seriously a scientific theory
that has no empirical support (although obviously a younger theory is
liable to be less well-supported than an older theory). Conversely, a theory
must be open to possible refutation, If the facts speak against a theory,
then it must go. A body of science must be falsifiable. For example, Kep-
ler's laws could have been false: if a planet were discovered going in
squares, then the laws would have been shown to be incorrect. [owever,
in distinguishing science from nonscience, no amount of empirical evi-
dence can disprove, for example, the Kantian philosophical claim that one
ought to treat people as ends rather than weans. Similarly, Catholic reli-
gious claims about transubstantiation (the changing of the bread and wine
into the body and blood of Christ) are unfalsifiable.”

Science is tentative. Ultimately, a scientist must be prepared to reject
his theory. Unfortunately, not all scientists are prepared to do in practice
what they promise lo do in theory; but the weaknesses of individuals are
counterbalanced by the fact that, as a group, scientists do give up theories
that fail to answer to new or reconsidered evidence. In the last 30 years,
for example, geologists have reversed their strong convictions that the con-
linents never move.

Scientists do not, of course, immediately throw their theories away as
soon as any counter-cvidence arrives. If a theory is powerful and successful,
then some problems will be tolerated, but scientists must be prepared to
change their minds in the face of the empirical evidence. In this regard,
the scientists differ from both the philosophers and the theologians. Noth-
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lcr;g”ml.thel real world would make the Kantian change his mind, and the
i . - ¢
td[)‘][(i)t ic 1; Ifqu::}lly cllogmuhc, despite any empirical evidence about the
stabihity of bread and wine. Such evid is si i
. idence is simply co i

siabiliy ply considered irrel-
f Somefothc‘:r fea.n{res of science should also be mentioned, for instance
t1c‘ urgel or Sll‘ll.pl-ICll}’ and unification; however, 1 have now listed the,
m'a'pr characlenstics. Good science—like good philosophy and good
re 181on—presupposes an attitude that one might describe as professional
mtelgnt)'. A scientist should not cheat or falsify data or quote out of context
or do any qther th|r‘1g that is intellectually dishonest. Of course, as always
_lsonl1e |lnc||v|duals fail; but science as a whoie disapproves of such actions,
ndeed, when transgressors are detected, they are usually expelled from

the community. S’cicncc depends on honesty in the realm of ideas. One
may cheat on one’s taxes; one may not fiddle the data."

B | Creation-Science Considered

Hot.v does creation-science fit the criteria of science listed in the previey
sc?c.tlon?'By “creation-science” in this context, | refer not just to ﬁle d ﬁs
nition given in Act 590, but to the whole body of literalur‘e which ocs
by that name. The doctrine includes the claims that the universe is %(e)es
young (6,000 to 20,000 years), that everything started mstantaneously, th;)t’

human beings had ; :
i gs had ancestry separate from apes, and that a monstrous flood
once engulfed the entire earth.2

LAwS—NATURAL REG ULARITIES

! Sc;lepce is about unbroken, natural regularity. It does not admit mir-
ilc es. I is clear, therefore, that again and again, creation-science invokes
1appenings and causes outside of law. For instance, the only reasonable

inference from Act 590 (certainly the inference that w

G . . as accepled in the
Arkansas court) is that for creation-science the origin of the universe and

?lfe m it is not bound by law. Whereas the definition of creation-sci
mcludes the unqualified phrase “sudden creation of e, energy
and life from nothing,” the definition of evolution specifically includ
thct (!ua]iﬁcution that its view of origins is “natumlisiic ! Beca{; o tes
ralistic” means “subject to empirical law,” the deliberate- onlissio;eofisllalcllll-

e iC] m t]lC CI] Z]C‘C ot ks
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the universe, energy

wriﬁln cor;_ﬁrmatllon of _lhis inference, we can find identical claims in the
ngs ol creation scientists: for instance, the fol]owing passage from

Duane T. Gish’s popular work Evolution—The Fossils Say No!
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CREATION. By creation we mean the bringing into being of the basic kinds of
plants and animals by the process of sudden, or fiat, creation deseribed in the
first two chaplers of Genesis. Here we find the creation by God of the plants
and animals, each commanded to reproduce after its own kind using proc-
esses which were essentially instantaneous.

We do not know how God created, what processes Fle used, for God used
processes which are not now operating anywhere in the natural universe. This
is why we refer to divine creation as special creation. We cannol discover by
scientific investigations anything about the creative processes used by God."

By Gisl’s own admission, we are not dealing with science, Similar senti-
ments can be found in The Genesis Flood by John Whitcomb, Jr., and
Henry M. Morris:

But during the period of Creation, God was introducing ordet ane organi-
zation and energization into the universe in a very high degree, even 1o life
itselll It is thus quite plain that the processes used by God in creation were
utterly different from the processes which now operate in the universe! The
Creation was a wnique period, entirely incommensurate with this present
world. This is plainly emphasized and reemphasized i the divine revelation
which God las given us conceming Creation, which concludes with these
words: ‘And the heavens and the earth were finished, and aff the host of them.
And on the seventh day God finished His work which He had made; and He
rested on the seventh day from all His work which Me had made. And God
blessed the seventh day, and hallowed it; because that in it He rested from
afl his work which God had created and made.’ I view of thesc strong and
repeated assertions, is it not the height of presumption for man lo attempt 1o
study Creation in lerms of present processes?!

Creation scientists gencrally acknowledge this work to be the seminal con-
tribution that led to the growth of the creation-science movement. Morris,
in particular, is the father figure of creation-science and Gish his chief
licutenant.

Creation scientists also break with law in many other instances. The
creationists believe that the Flood, for example, could not have just oc-
curred through blind regularities. As Whitcomb and Morris make very
clear, certain supernatural interventions were necessary to bring about the
Flood.”” Similarly, in order 1o ensure the survival of at least some organ-
isms, God had to busy himself and break through law.

ExpLANATION AND PREDICTION

Given the crucial role that law plays for the scientist in these proc-
esses, neither explanation nor prediction is possible where no law exists.

e —
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Thus, explanation and prediction simply cannot even be attempted when
one deals with creation-science accounts either of origins or of the Flood.

LEven against the broader vistas of biology, creation-science is inade-
quate. Scientific explanation/prediction must lead 1o the thing being ex-
plained/predicted, showing why that thing obtains and not other things.
Why does the ball go in a parabola? Why does it net describe a circle?
Take an imporfant and pervasive biological phenomenon, namely, “ho-
mologies,” the isomorphisms between the bones of different animals.
These similarities were recognized as pervasive facets of nature even before
Darwin published On the Origin of Species. Why are the bones in the
forelimbs of men, horses, whales, and birds all so similar, even though the
functions are quite different? Evolutionists explain homologies naturally
and easily, as a result of common descenl. Creationists can give no expla-
nation, and make no predictions. All they can offer is the disingenuous
comment {hat homology signifies nothing, because classification is all
man-made and arbitrary anyway. Is it arbitrary that man is not classified
with the birds?" Why are Darwin's finches distributed in the way that we
find on the Galapagos? Why are there 14 separate species of this little
bird, scatiered over a small group of islands in the Pacific on the equalor?
On those rare occasions when Danwin’s finches do fly into the pages of
creation-science, il is claimed ecither that they are all the same species
{false), or that they are a case of degeneration from one “kind” created
back at the beginning of life."” Apart from the fact that “kind” is a tenn
of classification to be found only in Genesis, this is no explanation. How
could such a division of the finches have accurred, given the short span
that the creationists allow since the Creation? And, in any case, Darwin's
finches are anything but degencrates. Different species of finch have en-
tirely different sorts of beaks, adapted for different foodstuffs—evolution of
the most sophisticated type.'

TESTABILIT Y, CONFIRMA'I'ION, AND FALSIFIABILITY

Testability, confirmation, and falsifiability are no better treated by cre-
ation-science. A scientific theory must provide more than just afier-the-
fact explanations of things that one already knows. One must push out
into the frontiers of new knowledge, trying to predict new facts, and risking
the theory against the discovery of possible falsifying information. One
cannot simply work at a secondary level, constantly prolecting ane's views
against threat: forever inventing ad hoc hypotheses to save one's core
assumplions

Creation scicntists do little or nothing by way of genuine test. Indecd,
the miost striking thing about the whole body of creation-science literature
is the virtual absence of any experimental or observational work by erea-
tion scientists. Almost invariably, the creationists work exclusively with the
discoveries and claims of evolutionists, twisting the conclusions to their
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own ends. Argument proceeds by showing evolution {specifically Darwin-
ism) wrong, rather than by showing Creationism right.

However, this way of proceeding—what the creationists refer to as the
“two model approach”—is simply a fallacious form of argument. The views
of people like Fred Hoyle and N. C. Wickramasinghe, who believe that
life comes from outer space, are neither creationist nor truly evolutionist,™
Denying evolution in no way proves Creationism. And, even if a more
straightforward either/or between evolution and Creationism existed, the
perpetually negative approach is just not the way that science proceeds.
One must find one's own evidence in favor of one’s position, just as phys-
icists, chemists, and biologists do.

Do creation scientists ever actually expose their theories and ideas to
test? Even if they do, when new counter-empirical evidence is discovered,
creation scientists appear to pull back, refusing to allow their position to
be falsificd.

Consider, for instance, the classic case of the “missing link” —namely,
that between man and his ancestors. The creationists say that there are no
plausible bridging organisms whatsoever, Thus, this super-gap between
man and all other animals (alive or dead) supposedly underlines the crea-
tionists” contention that man and apes have separate ancestry. But what
about the australopithecines, organisms that paleontologists have, for most
of this century, claimed are plausible human ancestors? With respect, ar-
gue the creationists, australopithecines are not links, because they had ape-
like brains, they walked like apes, and they used their knuckles for support,
just like gorillas. Hence, the gap remains.2

However, such a conclusion can be maintained only by blatant dis-
regard of the empirical evidence. Australopithecus afarensis was a creature
with a brain the size of that of an ape which walked upright*! Yet the
creationists do not concede defeat. They then argue that the Australo-
pithecus afarensis is like an orangutan.* In short, nothing apparently
makes the creationists change their minds, or allows their views to be
tested, lest they be falsified.

TENTATIVENESS

Creation-science is not science because there is absolutely no way in
which creationists will budge from their pasition, Indeed, the leading or-
ganization of creation-science, The Creation Research Saciety (with 500
full members, all of whom must have an advanced degree in a scientific/
technological area}, demands that its members sign a statement affirming
that they take the Bible as literally true.2s Unfortunately, an organization
cannot require such a condition of membership, and then claim to be a
scientific organization. Science must be open to change, however confi-
dent one may feel at present. Fanatical dogmatism is just not acceptable.

E—— e ————— — —
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INTEGRITY

Creation scientists use any fallacy in the logic books 1o achieve their
ends. Most particularly, apart from grossly distorting evolutionists’ posi-
tions, the creation-scientists frequently use inappropriaie or incomplete
quotations. They take the words of some eminent evolutionist, and attempt
to make him or her say exactly the apposite to that intended. For instance,
in Creation: The Facts of Life, author Guary E. Parker constantly refers to
“noted Harvard geneticist” Richard Lewontin as claiming that the hand
and the cye are the best evidence of God's design.** Can this reference
really be true? Has the author of The Genetic Basis of Evolutionary
Change* really foresworn Darwin for Moses? In fact, when one looks al
Lewontin’s writings, one finds that he says that before Darwin, people
believed ihe hand and the eye to be the effect of direct design. Today,
scientists believe that such features were produced by the natural process
of evolution through natural selection; bul, a reader learns nothing of this
from Parker's book.

What are the essential features of science? Does creation-science have
any, all, or none of thesc features? My answer to this is none. By every
mark of what constitutes science, creation-science fails. And, although it
has not been my direct purpose to show ils true nature, it is surely there
for all to see. Miracles brought about by an indervening supervising force
speak of only one thing. Creation “science” is actually dogmatic religious
Fundamentalism. To regard it as otherwise is an insull to the scientist, as
well as to the believer who sces creation-science as a blaspliemous distor-
tion of God-given reason. I believe that creation-science should not be
taught in the public schools because creation-science is not science.

[ | | Notes

1. In fact, Act 590 demnanded that if one teach[es] evolution, then one must also
teach creation-science. Presumably a teacher could have stayed away from origins
entirely—albeit with large gaps in some courses.

2. For a brief personal account of my experiences, see Michael Ruse, “A Philos-
oplier at the Monkey Trial,” New Scientist (1982): 317-319.

3. Judge William Overton's ruling on the constitutionality {or, rather, uncansti-
tutionality} of Act 590 gives a fair and full account of the various claims made by
theologians {including historians and sociologists of religion) and scientists,

+. In my book, The Danvinian Revolution: Science Red in Tooth and Claw (Chi-
cago, IL: University of Chicago Press, 1979), I look at the way science was breaking
apart from seligion in the 19th century.

5. What follows is drawn from a number of basic books in the philosophy of
science, including R. B. Braithwaite, Scientific Explanation (Cambridge, England:
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Cambridge University Press, 1953}; Karl R. Popper, The Logic of Scientific Dis-
covery (London: Hulchinson, 1959); L. Nagel, The Structure of Scienee {London:
Routledge and Kegan Paul, 1961); Thomas S. Kuhn, The Structure of Scientific
Revolutions (Chicago, IL: Universily of Chicago Press, 1962); and C. G. Hempel,
Philosophy of Natural Science (Englewood Cliffs, NJ: Prentice-Hall, 1966). The
discussion is the same as what | provided for the plaintiffs in 4 numnber of posilion
papets. It also formed the basis of my testimony in court, and, as can be seen from
Judge Overton’s ruling, was accepted by the court virtually verbatim.

6. One somelimes sees a distinclion drawn between “theony” and “maodel.” At the
level of this discussion, it is not necessary to discuss specific details. [ consider
various uses of these terms in my book, Durwinism Defended: A Guide to the
Evelution Controversies (Reading, MA: Addison-Wesley, 1982).

7. For more on science and miracles, especially with respect to evolutionary ques-
tions, see my Danvinian Revolution, op. cit.

8. The exact relationship between laws and what they explain has been a matier
of much debate. Today, 1 think most would agree that the conmection must be
fairly tight—the thing being explained should follow. For more on explanation in
biology see Michael Ruse, The Phitosophy of Biology {London: Hutchinson, 1973);
and David L. Hull, Philosophy of Biological Science (Englewood Cliffs, NJ.
Prentice-Hall, 1974). A popular thesis is that explanation of laws involves
deduction from other kaws. A theory s a body of Jaws bound in this way: a so-
called “hypothetico-deductive” system.

9. Falsifiability today has a high profile in the philosophical and scientific literature,
Many scientists, especially, agree with Karl Popper, who has argued that falsifiabitity
is the crilerion demarcating science from non-science (see especially his Logic of Sei
entific Discovery). My position is that falsifiability is an important part, but only one
part, of a spectrum of features required to demareate science from non-science. For
more on lhis point, see my Is Science Sexist? And Other Problems in the Biomedical
Sciences (Dordrecht, Holland: D. Reidel Publishing Company, 1951},

10. Al the Arkansas trial, in lalking of the tentativeness of science, | drew an
analogy in festimony between science and the law, In a crimninal trial, one tries
lo establish guilt “beyond a reasonable doubt.” If this can be done, then the
criminal is convicled. But, if new evidence is ever discovered that miglt prove the
convicled person innocent, cases can always be reopened. In science, too, scientists
make decisions less formally bul just as strongly—and get on with business, but
cases (theories) can be reopened.

11 Of course, the scienlist as citizen may mn into problems herc!

12 The key definitions in Arkansas Act 590, requiring “balanced treatment” in
the public schools, are found in Section 4 [of the Act]. Section 4{a) does not
specily exactly how old the carth is supposed 1o be, but in court u span of 6,000
to 20,000 years emerged in testimony

The fullest account of the creation-science position is given in Henry M
Morris, cd., Scientific Creationism (S Diego, CA: Creation-Life Publishers,
1974).

13, Duane T, Gish, Evelution—"The Fossils Say Not (San Diego, CA: Creation-
Life Publishers, 19733, pp. 22-23, his ilalics.

Rusk » CreEaTioN-SciENCE Is NoT ScieNcE | 47

14. John Whitcomb, Jr., and Henry M. Morris, The Genesis Flood (Pliladelphia,
PA: Presbyterian and Reformed Publishing Company, 1961}, pp. 223-224, their
italics.

15. Ihid, p. 76.

16. See Morris, op. cit., pp. 71-72, and my discussion in Danvinism Defended,
op. cit.

17. For instance, in John N. Moore and H. S. Slusher, Biology: A Search for
Order in Complexity (Grand Rapids, MI: Zondervan, 19771

18. D. Lack, Darwin’s Finches (Cambridge, England: Cambridge University Press,
1947).

19. Fred Hoyle and N, C. Wickramasinghe, Evolution from Space (London: Dent,
1981).

20. Morris, ap. cit., p. 173

21, Donald Johanson and M, Edey, Lucy: The Beginnings of Humankind (New
York, NY: Simon and Schuster, 1981).

22. Gary E. Parker, Creation: The Facts of Life (San Diego, CA: Creation-Life
Publishers, 1979}, p. 113,

23, For details of these statements, see [footnote] 7 in Judge Overton's ruling.

24. Parker, op. cit. Sce, for instance, pp. 55 and 144. The latter passage is worth
quoting in full

Then there’s 'the marvelows fit of organisins to the environiment,’ the special adaptations
of cleaner fish, woodpeckers, bombardier beelles, ete., ele.,—~what Darwin called "Dif-
ficultics with 1he Theory,' and what Harvard's Lewontin (1978) called ‘the chief evi-
dence of a Supreme Designer.” Because of their ‘pedection of structure,” he says,
organtsms “appear 1o have heen carefully and artfully designed.’

The pertinent article by Richard Lewontin is “Adaptation,” Seientific American
[September 1978).

25, Richard C. Lewontin, The Genetic Basis of Evolutionary Change (New York,
NY: Columbia University Press, 1974).




LARRY LAUDAN

Commentary: Science at the
Bar—Causes for Concern

In the wake of the decision in the Arkansas Creationism trial (McLean ».
Arkansas)' the friends of science are apt to be relishing the outcome. The
creationists quite clearly made a botch of their case and there can be little
doubt that the Arkansas decision may, at least for a time, blunt legislative
pressure lo enact similar laws in other states. Once the dust has settled,
however, the trial in general and Judge William R. Overton’s ruling in
particular may come back to haunt us; for, although the verdict itself is
probably to be commended, it was reached for all the wrong reasons and
by a chain of argument which is hopelessly suspect. Indeed, the ruling
rests on a host of misrepresentations of what science is and how it works.

The heart of Judge Overton’s Opinion is a formulation of “the essen-
tial characteristics of science.” These characteristics serve as touchstones
for contrasting evolutionary theory with Creationism; they lead Judge
Overton ultimately to the claim, specious in ils own right, that since
Creationism is not “science,” it must be religion. The Opinion offers five
essential properties that demarcate scientific knowledge from other things:
“(1) It is guided by natural law; (2) it has to be explanatory by reference
to natural law; (3) it is testable against the empirical world; (4) its conclu-
sions are lentative, i.c., are not necessarily the final word; and (5) it is
falsihable.”

These fall natwrally into two families: properties (1) and (2) have to
do with lawlikeness and explanatory ability; the other three properties have
to do with the fallibility and testability of scientific claims. 1 shall deal
wilh the sccond set of issues first, because it is there that the most egregious
errors of fact and judgment are 1o be found.

At various key points in the Opinion, Creationism is charged with
being untestable, dogmatic (and thus non-lentative), and unfalsifiable. All
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three charges are of dubious merit. For instance, to make the inter-linked
claims that Creationism is neither falsifiable nor testable is to assert that
Creationism makes no empirical asserlions whatever. That is surely false.
Creationists make a wide range of testable assertions about cmpirical mat-
ters of fact. Thus, as Judge Overlon himself grants (apparently without
seeing its implications), the creationists say that the earth is of very recent
origin (say 6,000 to 20,000 years old); they argue that most of the geolog-
ical features of the earth’s surface are diluvial in character {i.e., products
of the postulated worldwide Noachian deluge); they are committed 1o a
large number of factttal historical claims with which the Old Testament
is replete; they assert the limited variability of species. They are committed
to the view that, since animals and man were created at the same time,
the human fossil record must be paleontologically co-extensive with the
record of lower animals. It is fair 1o say that no one has shown how to
reconcile such claims with (he available evidence—evidence which speaks
persuasively to a long earth history, among other things.

In brief, these claims are testable, they have been lested, and they
have failed those tests. Unfortunately, the logic of the Opinion’s analysis
precludes saying any of the above. By arguing that the tenets of Creation-
isin are neither testable nor falsifiable, Judge Overton (like those scientists
who similarly chatge Creationism with being untestable) deprives science
of ils strongest argument against Creationism. Indeed, if any doctrine in
the history of science has ever been falsified, it is the set of claims asso-
ciated with “creation-science.” Asserting that Creationism makes no em-
pirical claims plays directly, if inadvertently, into the hands of the
creationists by immunizing their ideology from empirical confrontation.
The carrect way to combat Creationism is to confute the empirical claims
it does make, not to pretend that it makes no such claims at all.

It is true, of course, that some tenets of Creationism are not testable
in isolation {e.g., the claim that man emerged by a direct supernatural act
of creation). But that scarcely makes Creationism “unscientific.” It is now
widely acknowledged that many scientific claims are not testable in iso-
lation, but only when embedded in a larger system of statements, some of
whose consequences can be submitted to test.

Judge Overton's third worry about Creationism centers on the issue
of revisability. Over and over again, he finds Creationism and its advocates
“unscientific” because they have “refuse[d] to change it regardless of the
evidence developed during the course of thelir] investigation.” In point of
fact, the charge is mistaken. If the claims of modem-day creationists are
compared with those of their nineteenth-century counterparts, significant
shifls in orientation and assertion are evident. One of the most visible
opponents of Creationism, Stephen Gould, concedes that creationists have
modified their views about the amount of variability allowed at the level
of species change. Creationists do, in short, change their minds from time
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to time. Doubtless they would credit these shifts to their efforts to adjust
their views fo newly emerging evidence, in what they imagine to be a
scientifically respectable way.

Perhaps what Judge Overlon had in mind was the fact that some of
Creationism's core assumptions (c.g., that there was a Noachian flood,
that man did not evolve from lower animals, or that God created the
world) seem closed off from any scrious modification. But historical and
sociological rescarches on science strongly suggest that the scientists of any
epoch likewise regard some of their beliefs as so fundamental as not to be
open lo repudiation or negotiation. Would Newton, for instance, have
been tentative about the claim that there were forces in the world? Are
quantum mechanicians willing to contemplate giving up the uncerfainly
relation? Are physicists willing to specify circumslances under which they
would give up energy conservation? Numerous historians and philosophers
of science {c.g., Kuhn, Mitroff, lFeyerabend, Lakatos) have documented
the existence of a certain degree of dogmatism about core commitments
in scientific rescarch and have argued that such dogmatism plays a con-
structive role in promoling the aims of science. I am not denying that
there may be subtle but important differences between the dogmatism of
scientisls and that exhibited by many creationists; but one does not even
begin lo get at those differences by pretending that science is characierized
by an uncompromising open-mindedness.

Even worse, the ad hominem charge of dogmatism against Creation-
ism egregiously confuses doctrines with the proponents of those docirines,
Since no law mandates that creationists should be invited into the class-
room, il is quite irrelevant whether they themselves are close-minded, The
Arkansas stalute propesed that Creationisin be taught, not that creationists
should teach it. What counts is the epistemic status of Crealionism, not
the cognitive idiosyncrasies of the creationists. Because many of the theses
of Creationism are testable, the mind set of ereationists has no bearing in
law or in fact on the merils of Creationism.

What about the other pair of essential characteristics which the Me-
Lean Opinion ciles, namely, that science is a matter of natural law and
explainable by natural law? T find the formulation in the Opinion to be
rather fuzzy; but the general idea appears to be that it is inappropriate and
unscientific to postulate the existence of any process or fact which cannot
be explained in terns of some known scientific laws—for instance, the
creationists” assertion that there are outer limils o the change of species
“cannol be explained by natural faw.” Earlier in the Opinion, Judge Over-
lon also writes “there is no seientific explanation for these limits which is
guided by natural law,” and thus concludes that such limits are unscien-
tific. Still later, remarking on the hypothesis of the Noachian flood, he
says: “A worldwide flood as an explanation of the world's geology is not
the product of natural law, nor can its occurrence be explained by natural
law.” Quile how Judge Overton knows that a worldwide flood “cannot”
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be explained by the laws of science is left opaque; an.u.l even if we did not
know how lo reduce a universal flood 1o !he familiar laws of pl\}'s!cs,
this requirement is an altogether inapproprmle. slu.ndard for uscerlz-umng
whether a claim is scientific. For centuries scientists have recognized a
difference between establishing the existence of a phcnomcnon and ex-
plaining that phenomenon in a lawlike way. Qur ultimate goal, no doulit,
is to do both. Bul to suggest, as the McLean Opinion (Ipes rel{eallcfdly, th;}l
an existence claim {e.g., there was a worldwide flood) is unscientific unllli
we have found the laws on which the alleged phenomenon depends is
simply outrageous. Galileo and Newton 1ook themselves to have estab-
lished the exislence of gravitational phenomena, long before anyone was
able to give a causal or explanalory account of gravilalion. Darwin look
himself 1o have established the exisienee of natural selection alinost a half-
century before genelicists were able to lay out the laws of heredity on
which natural selection depended. If we look the McLean Opinion cri-
terion seriously, we should have to say that Newlon and Darwin were
unscienlific; and, io take an example from our own time, il would follow
that plate lectonics is unscientific because we have not yet i$|enliﬁed the
laws of physics and chemistry which account for the dynamics of crustal
maotion.

The reat objection 1o such creationist claims as that of the (relative]
invariability of species is not that such invariability has not l)c@ explained
by scientific laws, but rather that the evidence for invariability is less rol)‘usl'
than the evidence for ils contrary, variability. Bul to say as much requires
renunciation of the Opinion’s other charge—to wit, that Creationism is
nol lestable.

I could continue with this tale of wochil fallacies in the Arkansas
ruling, bul that is hardly necessary. What is worrisome is that the Opinion’s
line of reasoning—which neally coincides with the predonlﬁn;ml faclic
among scientists who have entered the public fray on this issue—leaves
many loopholes for the creationists lo exploit. As numerous authors have
shown, the requirements of testability, revisability, and falsifability are ex-
ceedingly weak requiteiments. Leaving aside the fact that (as | pointed out
above} it can be argued that Creationisin already satisfies these require-
ments, it would be easy for a creationist to say the following: “1 will aban-
don my views if we find a living specimen of a species intermediate
belween man and apes.” It is, of course, extremely unlikely that such an
individual will be discovered. But, in that statement the creationist would
satisfy, in one fell swoop, all the formal requirements of testability, Fullsi-
fability, and revisabilily. If we set very weak standards for scientific
status—and, let there be no mistake, I believe that all of the Opinion’s last
three crileria fall in this category—then it will be quite simple for Crea-
lionism lo qualify as “scientific.”

Rather than taking on the creationists ebliquely and in wholesale fash-
ion by suggesting that what they are doing is “unscientific” fout court
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(which is doubly silly because few authors can even agree on what makes
an activity scientific}, we should confront their claims directly and in
piecemeal fashion by asking what evidence and arguments can be mar-
shalled for and against each of them. The core issuc is not whether Crea-
tionism satishes some undemanding and highly controversial definitions
of what is scientific; the real question is whether the existing evidence
provides stronger arguments for evolutionary theory than for Creationism.
Once that question is settled, we will know what belongs in the classroom
and what does not. Debating the scientific status of Creationism {especially
when “science” is construed in such an unforhmate manner) is a
red herring that diverls attention away from the issues that should con-
cermn us.

Some defenders of the scientific orthodoxy will probably say that my
reservations are just nitpicking ones, and that—at least to a first order of
approximation—Judge Overton has correctly identified what is fishy about
Creationism. The apologists for science, such as the editor of The Skeptical
Inquirer, have already objected to those who criticize this whitewash of
science “on arcane, semantic grounds . . . [drawn] from the most remote
reaches of the academic philosophy of science.” But let us be clear about
what is at stake. In setting out in the McLean Opinion to characterize the
“essential” nature of science, Judge Overton was explicitly venturing into
philosophical terrain. His obiter dicta are about as remote from well-
founded opinion in the philosophy of science as Creationism is from re-
spectable geology. It simply will not do for the defenders of science to
tnvoke philosophy of science when it suits them (e.g,, their much-loved
principle of falsifability comes directly from the philasopher Karl Popper)
and to dismiss it as “arcane” and “remote” when it does not, However
noble the motivation, bad philosophy makes for bad law.

The victory in the Arkansas case was hollow, for it was achieved only
at the expense of perpetuating and canonizing a false stereotype of what
science is and how it works. If it goes unchallenged by the scientific com-
munity, it will raise grave doubts about that community’s intellectual in-
legrity. No one familiar with the issues can really believe that anything
important was settled through anachronistic efforls o revive a variely of
discredited criteria for distinguishing between the scientific and the non-
scientific. Fifty years ago, Clarence Darrow asked, & propos the Scopes
trial, “Isn’t it difficult to realize that a trial of this kind is possible in the
twenticth century in the United States of America?” We can raise that
question anew, with the added irony that, this time, the pro-science forces
are defending a philosophy of science which is, in ils way, every bit as
outmoded as the “science” of the creationists,
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MicHAEL RUSE

Response to the
Commentary:

Pro Judice

As always, my friend Larry Laudan writes in an entertaining and provoc-
ative manner, but, in his complaint against Judge William Overton’s ruling
in McLean v. Arkansas,' Laudan is hopelessly wide of the mark. Laudan’s
outrage centers on the criteria for the demarcation of science which Judge
Overton adopted, and the judge’s conclusion that, evaluated by these
criteria, creation-science fails as science. I shall respond directly to this
concern—after making three preliminary remarks.

First, although Judge Overton does not need defense from me or
anyone else, as one who participated in the Arkansas trial, I must go on
record as saying that | was enormously impressed by his handling of the
case. His written judgment is a first-class piece of reasoning. With cause,
many have criticized the State of Arkansas for passing the “Creation-
Science Act,” but we should not ignore that, to the state’s credit, Judge
Overton was boen, raised, and educated in Arkansas.

Second, Judge Overton, like everyone else, was fully aware that proof
that something is not science is not the same as proof that it is religion.
The issue of what constitutes science arose because the creationists claim
that their ideas qualify as genuine science rather than as fundamentalist
religion. The atiorneys developing the American Civil Liberties Union
{ACLU) case believed it important to show that creation-science is not
genuine science. Of course, this demonstration does raise the question of
what creation-science really is. The plaintiffs claimed that creation-science
always was (and still is) religion. The plaintiffs’ lawyers went beyond the
negative argument (against science) to make the positive case (for reli-
gion). They provided considerable evidence for the religious nature of
creation-science, including such things as the creationists’ explicit reliance
on the Bible in their various writings. Such arguments seem about as
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strong as one could wish, and they were duly noted by Judge Overton and
used in support of his ruling. It seems a little unfair, in the context, there-
fore, to accuse him of “specious” argumentation. He did nat adopt the
paive dicholomy of “science or religion but nothing else.”

Third, whatever the merits of the plaintiffs’ case, the kinds of con-
clusions and strategies apparently favored by Laudan are simply not strong
enough for legal purposes. His strategy would require arguing that
creation-science is weak science and therefore ought not to be taught:

The care issue is not whether Creationism satisfies some undemanding and
highly controversial definitions of what is scientific; the real question is
whether the existing evidence provides stronger arguments for evolutionary
theory than for Creationism. Onee that question is settled, we will know what
belongs in the classroom and what does not.?

Unfortunately, the U.S. Constitution does not bar the teaching of weak
science. What it bars (through the Establishment Clause of the First
Amendment} is the teaching of religion. The plaintiffs” tactic was lo show
that creation-science is less than weak or bad science. It is not science at
all.

Turning now to the main issue, 1 sec three questions that must be
addressed. Using the five criteria listed by Judge Overton, can one distin-
guish science from non-science? Assuming a positive answer to the first
question, does creation-science fail as genuine science when it is judged
by these criteria? And, assuming a positive answer to the second, does the
Opinion in McLean make this case?

The first question has certainly tied philosophers of science in knots
in recent years. Simple criteria that supposedly give a clear answer to every
case—lor example, Karl Popper’s single stipulation of falsifability’—will
not do. Nevertheless, although there may be many grey areas, white does
seem to be white and black does seem to be black. Less metaphorically,
something like psychoanalytic theosy may or may not be science, but there
do appear 1o be clearcut cases of real science and of real non-science.
For instance, an explanation of the fact that my son has blue eyes, given
that both parents have blue eyes, done in terms of dominant and recessive
genes and with an appeal 1o Mendel's first law, is scientific. The Catholic
doctrine of transubstantiation (i.e., that in the Mass the bread and wine
turn into the body and blood of Christ} is not scientific.

Furthermore, the five cited criteria of demarcation do a good job of
distinguishing the Mendelian example from the Catholic example. Law
and explanation through law come into the first example. They do not
enter the second. We can test the first example, rejecting it if necessary.
In this sense, it is tentative, in that something empirical might change our
minds. The case of transubstantiation is different. God may have His own
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laws, but neither scientist nor priest can tell us about those which turn
bread and wine into flesh and blood. There is no explanation through
law. No ermpirical evidence is pertinent to the miracle. Nor would the
believer be swayed by any empirical facts. Microscopic examination of the
Host is considered irrelevant, In this sense, the doctrine is certainly not
tenlative.

One pair of examples certainly do not make for a definitive case, but
at least they do suggest that Judge Overlon’s criteria are not quite as
irrelevant as Laudan’s critique implies. What about the types of objec-
tions (to the criteria) that Laudan does or could make? As far as the use
of law is concerned, he might complain that scientisls themselves
have certainly not always been that particular about reference 1o law. For
instance, consider the following claim by Charles Lyell in his Principles
of Geology (1830/3): “We are not, however, contending that a real depar-
ture from the antecedent course of physical events cannot be traced in
the introduction of man."™ All scholars agree that in this statement Lyell
was going beyond law. The coming of man required special divine inter-
vention. Yet, surcly the Principles as 2 whole qualify as a contribution to
science.

Two replies are open: either one agrees that the case of Lyell shows
that science has sometimes mingled law with non-law; or one argues that
Lyell (and others) mingled science and non-science (specifically, religion
at this point). My inclination is 1o argue the latter, Insofar as Lyell acted
as scientist, he appealed only to law. A century and a half ago, people
were not as conscientious as today ahout separating science and religion.
{However, even if one argues the former alternative—that some seience has
allowed place for non-tawbound events—this hardly makes Laudan’s case.
Science, like most human cultural phenomena, has evolved. What was
allowable in the early nineteenth century is not necessarily allowable in
the late twenticth century. Specifically, science today does not break with
law. And this is what counts for us, We want criteria of science for loday,
not for yesterday. (Before 1 am accused of making my case by Rat, let me
challenge Laudan 1o find one point within the modern geological theory
of plate teclonics where appeal is made to miracles, that is, to breaks with
law. Of course, saying that science appeals 1o law is not asserting that we
know all of the laws. But, who said that we did? Not Judge Overton in
his Opinion.)

What about the criterion of tentativeness, which involves a willingness
to test and reject if necessary? Laudan objects that real science is hardly
all that tentative: “[H)istorical and sociological rescarches on science
strongly suggest that the scientists of any epoch likewise regard some of
their beliefs as so fundamental as not to be opent to repudiation or nego-
liation,™™

It cannot be denied that scientists do sometimes—frequently—hang
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on to their views, even if not everything meshes precisely with the real
world. Nevertheless, such tenacity can he exaggerated. Scientists, even
Newtonians, have been known to change their minds. Although [ would
not want to say that the empirical evidence is all-decisive, it plays a major
role in such mind changes. As an example, consider a major revolution
of our own time, namely that which accurred in geology. When I was an
undergraduate in 1960, students were taught that continents do not move.
Ten years later, they were lold that they do move. Where is the dogmatism
here? Furthermore, it was the new empirical evidence—e.g., about the
nature of the sea-bed—which persuaded geologists. In short, although sci-
ence may not be as open-minded as Karl Popper thinks it is, it is not as
close-minded as, say, Thomas Kuhn® thinks it is.

Let me move on to the second and third questions, the status of
creation-science and Judge Overton’s treatment of the problem. The
slightest acquaintance with the creation-science literature and Creationism
movement shows that creation-science fails abysmally as science. Consider
the following passage, written by one of the leading creationists, Duane
T. Gish, in Evolution: The Fossils Say Nol:

CREATION. By creation we mean the bringing into being by a supernatural
Creator of the basic kinds of planis and animals by the process of sudden, or
hat, creation

We do not know how the Creator created, what processes He used, for He
used pracesses which are not now operating anywhere in the natural universe.
This is why we refer to creation as Special Creation. We cannat discover by
scientific investigations anything about the creative processes used by the
Creator.”

The following similar passage was written by Henry M. Morris, who is
considered to be the founder of the creation-science movement:

... itis. .. quile impossible to delermine anything about Creation through
a study of present processes, because present processes are not crealed in
character. If man wishes to know anything about Creation (the time of Cre-
ation, the duration of Creation, the order of Creation, the methods of Cre-
ation, or anything elsc) his sole source of true information is that of divine
revelation. God was there when it happened. We were not there . . | therefore,
we are completely limited to what God has seen fit to tell us, and this infor-
mation is in His written Word. This is our textbook on the science of
Creation!®

By their own words, therefore, creation-scientists admit that they appeal to
phenomena not covered or explicable by any laws that humans can grasp
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as laws. It is not simply that the pertinent laws are not yet known. Creative
processes stand outside law as humans know it {or could know it) on
Earth—at least there is no way that scientists can know laws breaking (or
transcending) Mendel’s laws through observation and experiment. Even if
God did use His own laws, they are necessarily veiled from us forever in
this life, because Genesis says nothing of them.

Fusthermore, there is nothing tentative or empirically checkable
about the central claims of creation-science. Creationists admit as much
when they join the Creation Research Society (the leading organization
of the movement). As a condition of membership applicants must sign
a document specifying that they now believe and will continue to be-
lieve:

(1} The Bible is the wrnilien Word of God, and becanse we helieve it to be
inspired throughout, all of ils assertions are historically and scientifically true
i all of the original autographs. To the student of nature, this means that
the account of origins in Genesis is a factual presentation of simple historical
truths. {2) All basic types of living things, including man, were made by direct
creative acts of God during Creation Week as desenibed in Genesis. Whatever
biological changes have occurred since Creation have accomplished only
changes within the original created kinds. {3) The great Flood described in
Genesis, commonly referred to as the Noachian Deluge, was an historical
event, worldwide in its extent and effect, {4} Fimally, we are an organization
of Christian men of scienee, who accept Jesus Christ as our Lord and Savior.
The account of the special ereation of Adam and Eve as one man and one
woman, ad their subsequent fall into sin, is the basis for our belief in the
necessity of a Savior for all mankind, Therefore, salvation can come only thra
accepting Jesus Christ as our Savior,”

Itis difficult to imagine evolutionists signing a comparable statement, that
they will never deviate from the literal test of Charles Darwin's On the
Origin of Species. The non-scientific nature of creation-science is evident
for all to see, as is also its religious nature. Morcover, the quotes | have
used above were all used by Judge Overton, in the McLean Opinion, to
make exactly the points | have just made. Creation-science is not genuine
science, and Judge Overton showed this.

Finally, what about Laudan’s claim that some parts of creation-science
{e.g., claims about the Flood) are falsifiable and that other parts (e.g.,
about the originally created “kinds”) are revisable? Such parts are not
falsifiable or revisable in a way indicative of genuine science. Creation-
science is not like physics, which exists as part of humanity’s common
cultural heritage and domain. It exists solely in the imaginations and writ-
ing of a relatively small group of people. Their publications (and stated
intentions) show that, for example, there is no way they will relinguish
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belief in the Mooad, whatever the evidence.'® In this sense, their doctrines
are truly unfalsifiable. o

Furthermore, any revisions are not genuing revisions, but exploitations
of the gross ambiguities in the creationists” own pos'{hon.. In the matter pf
origins, for example, some elasticily could be pcrc_myql in the creationisl
position, given the conflicting claims that the possibility of (degenerative)
change within the originally created “kinds.” Unfortunately, any opeir-
mindedness soon proves illusery; for creationists have no real idea about
what God is supposed to have created in the beginning, excepl that man
was a separate species. They rely solely on the Book of Genesis:

And God said, Let the waders bring forth abundiantly the moving creature
that hatly life, and the fowl that may fly above the earth in the open firmament

of heaven.

And God created great whales, and every living creature thal moveth, which
the waters brought forth abundantly, after their kind, and every winged fowl
after his kind: and God saw that it was good

And God blessed them, saying Be fruitful, and multiply, and fill the waters
in the sens, and let fow] nultiply in the carlh,

And the evening and the moruing were the fifth day.

And Cod said, Let the carth bring forth the living creature after his kind,
caltle, and creeping thing, and beast of the carth after his kind: and it was

50,

And God made the beast of the earth after his kind, and cattle after their
kind, and everything that creepeth wpon the carth after Ins kind: and God

saw that it was good '

But the definition of “kind,” wha it really is, leaves creationists as mystified
as it does evolutionists. For example, creationist Duane Gish makes this

stateinent on the subject:

[W]e have defined a basic kind as including all of those variants which have
been derived from a single stock. . . . We cannol always be sure, however,
what constitules a separate kind. The division into kinds is casier the more
the divergence observed. It is obvious, for example, that among invertebrates
the prolozoa, sponges, jellyfish, worns, snails, trilobites, lobsters, and bees are
all different kinds. Among the vertebrates, the fishes, amphibians, reptiles,
birds, and mammals are obviously different basic kinds,

Ameng the reptiles, the turlles, crocodiles, dinosaurs, plerosaurs (Aying rep-
tiles), and ichthyosaurs (aquatic reptiles) would be placed in different kinds.
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Lach one of these major groups of reptiles could be further subdivided into
the basic kinds within each.

Within the mammalian class, duck-billed platypus, bats, hedgehogs, rats, rab-
bits, dags, cats, lemurs, monkeys, apes, and men are easily assignable 1o dif-
ferent basic kinds. Among the apes, the gibbons, orangutans, chimpanzees,
and gorillas would each be included in a different basic kind."

Apparently, a “kind” can be anything from humans (one species) to tri-
lobites (literally thousands of species). The term is flabby to the point of
inconsistency. Because humans are mammals, if one claims {as creationists
do) that evolution can occur within but not across kinds, then humans
could have evolved from common mammalian stock—but because hu-
mans themselves are kinds such evolution is impossible.

In brief, there is no true resemblance between the creationists” treat-
ment of their concept of “kind” and the openness expected of scientists.
Nothing can be said in favor of creation-science or its inventors. Qverton'’s
judgment emerges unscathed by Laudan’s complaints,
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