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Naturalism and Nonteleological Science: A Way to Resolve
the Demarcation Problem Between Science and Nonscience

mise of demarcationism, finding no principled way
to tell science and nonscience apart.

But scientists want to distinguish the claims of
science about the causes, for example, of volcanic
eruptions from the popular Hawaiian lore, which
claims that volcanoes erupt when the gods are angry,
or of falling objects from the Bushmen’s belief that
Coke bottles fall from the sky because of the tempo-
rary insanity of the gods. If falsification fails to ade-
quately demarcate science from nonscience, can any-
thing else do the job? To examine this question, I
begin with the court case of McLean v. Arkansas, in
which a falsificationist approach was used to at-
tempt to demonstrate that Young Earth Creationism
(YECQ) is not a science.l I will then show that we can
make sense of a proper means of demarcating sci-
ence from nonscience only after we have made sense
of a demarcation criterion within science.

Demarcation in Biology—
The Story of McLean v. Arkansas

In this 1981 trial, Judge Overton overturned an
Arkansas state law mandating the teaching of “Crea-
tion-Science” (YEC) largely by demarcating science
from nonscience. For legal reasons (concerning the
three-pronged test for an unconstitutional estab-
lishment of religion), Overton believed that it was
necessary to prove that YEC was a nonscience in
order to render its teaching unconstitutional. For my
purposes, the crucial aspects of his ruling are the
demarcation criteria he took from the philosopher
Michael Ruse. Overton lists these five essential char-
acteristics of science:

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 conclusions are tentative, i.e., not necessarily the
final word.

5. It is falsifiable.2

Overton later added other ways of understanding
science, such as the sociological tautology “science
is what scientists do.” But he leans on the above
criteria of demarcation in coming to his decision.

Ruse then engaged in a published debate (with
Laudan) over the demarcation criteria that informed
this opinion.3 Ruse claims that YEC is unfalsifiable,
dogmatic or unrevisable, and untestable. At crucial
points (e.g., the act of creation itself), it explicitly
disavows that natural law can explain the event or
is at work at all. Thus, Ruse claims that creationism
fails to meet any of the five criteria deemed essential
to science, and accordingly cannot be science. In-
deed, if satisfying these criteria are truly necessary
conditions for science, failing even one would be
enough to render a subject nonscientific.

Laudan’s rebuttal observes that the last three cri-
teria are too weak to demarcate science from non-
science, and the first two claims are too strong. If in
fact these criteria serve as necessary conditions for
science, then many (if not all) historically exemplary
cases of science would fail to count as scientific.
Newton, for example, postulated the existence of
gravity well before he (or anyone else) had a satis-
factory explanation of it.4 Likewise, plate tectonics is
a contemporary scientific theory whose causal
mechanisms are not yet understood well enough to
fashion predictive laws. The same goes for meteor-
ology; and chaos theory suggests that in some disci-
plines, such law-like generalizations may be
impossible. Most importantly for this case, impor-
tant parts of evolutionary theory (such as the thesis
of common ancestry or of natural selection) would
fail these tests, apparently rendering evolutionary
theory a nonscience.

Further, Laudan claims that YEC could easily be
rendered falsifiable, testable, and even tentative. He
suggests that adopting the following claim would
do so: “I will abandon my views if we find a living
specimen of a species intermediate between man
and apes.” Laudan believes that such a statement is

Keith Abney, a native Georgian, is an instructor at Auburn University in Auburn, AL
after undergraduate work at Emory University in Atlanta and graduate work in theology
at Fuller Theological Seminary (Pasadena, CA) and in the departments of both Philosophy
and the History and Philosophy of Science at the University of Notre Dame. He has also
taught at Calvin College and the Maryland Center for Environmental and Estaurine
Studies. His research interests include the ramifications of both biology and cosmology
for religious faith, as well as work on the nature of scientific causation. A recent publication,
“What is Natural?” (forthcoming in Contemporary Philosophy, 1997) and an unpub-
lished book, Experimental Philosophy of Science, enlarge on the themes of his paper
on naturalism and the proper means for demarcating science from nonscience.
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Conference on Naturalism, Theism,
and the Scientific Enterprise

The NTSE Conference at the University of Texas (February 20-23, 1997) brought together 120
scientists, scholars, and students from North America and Europe to discuss the relationship between

methodological naturalism, theistic hypotheses and ex-
planations, and the practice of science. The keynote
speakers included Phillip Johnson (University of Cali-
fornia-Berkeley), Alvin Plantinga (University of Notre
Dame), Michael Ruse (University of Guelph), and
Frederick Grinnell (Utah Southwestern Medical Center).
Thirty-nine papers were read by specialists in the phi-
losophy of science, history, geology, biology, physics,
computer science, rhetoric, theology, and the social sci-
ences. The discussions and questions took place at a
very high level and were characterized throughout by
friendliness and mutual respect. Real progress was
made, with all sides enriched by the encounter, and a
convergence of views developed on some centrally im-
portant issues. For example, you would find almost uni-
versal agreement among philosophers that Cartesian
foundationalism and logical positivism are failed pro-
jects, and you would find substantial agreement on how
and why they failed. Similarly, the philosophers, scien-
tists, and scholars who attended made substantial pro-
gress together on the very important question: Is
methodological naturalism an essential part of science?
During the conference, we moved together toward sev-
eral shared conclusions:

1. We cannot make a priori pronouncements about
what kind of theory or what kind of explanation
can properly be made in the course of scientific
inquiry. In principle, there is nothing to exclude
reference to superhuman, or even extra-cosmic, in-
telligence.

2. Good science consists in working within research
programs that are progressive in the following
senses: (a) they generate empirically testable, novel
predictions; (b) they generate explanations of a
wide range of phenomena on the basis of a simple,
spare system of postulated entities and relation-
ships; (c) they deal with anomalies and predictive
failures without resorting to ad hoc repairs or epi-
cycles. The inspiration for a scientific research pro-
gram can come from anywhere, including religious
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In This Issue

For this special issue of Perspectives on
Science and the Christian Faith, we have se-
lected five of the papers that were read at
the conference in Austin.

The first, “Methodological Naturalism”
by Prof. Alvin Plantinga, America’s leading
Christian philosopher, is a masterful treat-
ment of the philosophical and foundational
issues.

The second, “Charles S. Peirce, Scientific
Method and God” by Prof. Terry Pence, is
a historical study of the greatest of all
American philosophers, the pragmatist
Charles Saunders Peirce. Pence shows that
Peirce’s philosophy of science did not ex-
clude, either in theory or in practice, refer-
ence to Divine agency in scientific theories.

The third paper, “Naturalism and Non-
Teleological Science: A Way to Resolve the
Demarcation Problem between Science and
Religion” by Keith Abney, argues that it is
impossible to banish teleology from biol-
ogy, and that theism and naturalism offer
genuinely scientific alternatives by way of
explaining the origin and nature of tele-
ological facts.

Prof. Timothy Shanahan’s paper, “Dar-
winian Naturalism, Theism and Biological
Design,” examines the notions of “perfect”
and “imperfect design” as used in biologi-
cal arguments for and against an Intelligent
Designer.

Finally, William Dembski’s “Intelligent
Design as a Theory of Information”
sketches a new mathematical theory of in-
formation that will enable scientists to gen-
erate precise criteria of when an inference
to intelligent design is and is not war-
ranted.
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Editorial

conviction, but the evaluation of an existing pro-
gram must be rigorously empirical.

In addition to the NTSE conference arti-
cles, we offer two Communications. Adam
Drozdek responds to Karl Bunsen’s March

3. If theistic science or intelligent design theory is to | 1997 paper, “Eternity and the Personal
become a progressive research program, it must | God,” by proposing a complementary “hu-
do more than poke holes in the evidence for Dar- | man” approach. David Siemens then pre-
winism: it must acquire auxiliary hypotheses about | sents a corrective to J. P. Moreland’s March
the intentions and preferences of the designer from | 1997 article, “Complementarity, Agency
which we can generate specific, testable predic- | Theory, and the God-of-the-Gaps.”
tions and informative explanations. . .

A strong selection of books reviews and

4.  We should not expect intelligent design theory to several letters to the editor follow. We wel-

offer much, if anything, in the way of support to
Christian theology, which, anyway, does not stand
in need of any such support. Instead, if we are to
pursue theistic research programs, it must be for
the sake of doing science and doing it well, not

come your (short) letters which often re-
mind us that there is more than one way
to “skin a cat.”

I thank our guest editor, Rob Koons, for
organizing the NTSE conference and for his

for the sake of religion. The cosmic designer in- | contributions as guest editor for this issue.

vestigated in science may be identified, on philo-
sophical or theological grounds, with the God of
Scriptures, but science itself cannot make this iden-
tification.

Jack Haas, Editor
haas@gordonc.edu

These four theses became so widely shared at the end of the conference that I think we could
call them the Canonical View of the NTSE conference. This convergence was especially remarkable
considering the wide diversity of views with which we began, including nonbelievers and adherents
of all the major branches of Christendom, and both people sympathetic to and initially quite hostile
toward the project of theistic science and to intelligent design theory. I should mention at least one
other point upon which we reached a firm consensus: that the time has come to conduct the debate
on methodological naturalism and theistic science on the merits {indeed, on the scientific merits)
of the case, and we should no longer tolerate ad hominen attacks, with attendant name-calling,
bullying, and intimidation (“He’s just a lawyer ... he doesn’t understand how science works...,”
etc.). The project of launching theistic paradigms in science is now much larger than a one-man
crusade and would go forward even if, per impossible, it were possible to silence or discredit Phillip
Johnson. A growing number of young scientists, scholars, and philosophers of science are staking
their careers on the prospects of an emerging design paradigm, including Dembski at Notre Dame,
Nelson at Chicago, Meyer at Whitworth, and Corey at the Union Institute.

Most participants would also agree that the emerging design paradigm needs to be given
adequate time to mature and develop before a definitive verdict can be rendered. The core idea of
intelligent design must be supplemented with auxiliary hypotheses and generalizations about the
structure of the design and about at what points the design makes contact with the natural world.
We are at a stage analogous to Copernican astronomy before the discovery of Kepler’s laws (to say
nothing of Newton’s).

Prof. Robert C. Koons

Guest Editor

Department of Philosophy
University of Texas at Austin
koons@phil.utexas.edu
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Methodological Naturalism?*

Alvin Plantinga

Unmatched for sweep and eloquence, St. Augus-
tine’s De Civitas Dei is a magnificently powerful ex-
pression of a view of human history that has been
taken up by a host of later Christians.! According to
that view, human history involves a struggle, a con-
test, a battle between what he calls the Civitas Dei,
the City of God, on the one hand, and, on the other,
the City of the World or the City of Man. The former
is devoted to the worship and service of the Lord;
the latter serves quite a different master. Augustine
believes that all of human history is to be under-
stood in terms of this struggle, and nearly any cul-
tural endeavor of any size or significance is involved
in it. Now modern natural science is an enormously
important aspect of contemporary intellectual life.
There are of course those naysayers who see in it no
more than technology, no more than a means of
serving such practical ends as fighting disease and
building bridges or space vehicles. But surely they
are wrong. Science has indeed done these important
things, but it has done more: it has also given us
powerful insights into ourselves and into the world
God has created. Science has transformed our intel-
lectual landscape; it is difficult even to imagine what
our intellectual life would be without it. If we follow
Augustine, we should therefore expect that science,
too, plays an important role in the contest he de-
scribes.

According to an idea widely popular ever since
the Enlightenment, however, science (at least when
properly pursued) is a cool, reasoned, wholly dis-
passionate? attempt to figure out the truth about
ourselves and our world, entirely independent of
ideology, or moral convictions, or religious or theo-
logical commitments. Of course this picture has
lately developed some cracks. It is worth noting,
however, that sixteen centuries ago Augustine pro-
vided the materials for seeing that this common con-
ception cannot really be correct. It would be exces-
sively naive to think that contemporary science is

Volume 49, Number 3, September 1997
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religiously and theologically neutral, standing se-
renely above that Augustinian struggle and wholly
irrelevant to it. Perhaps parts of science are like that:
the size and shape of the earth and its distance from
the sun, the periodic table of elements, the proof of
the Pythagorean Theorem—these are all in a sensible
sense religiously neutral. But many other areas of
science are very different; they are obviously and
deeply involved in this clash between opposed
worldviews. There is no neat recipe for telling which
parts of science are neutral with respect to this con-
test and which are not, and of course what we have
here is a continuum rather than a simple distinction.
But here is a rough rule of thumb: the relevance of
a bit of science to this contest depends upon how
closely that bit is involved in the attempt to come
to understand ourselves as human beings. Perhaps
there is also another variable: how “theoretical” the
bit in question is, in the sense of being directed at
understanding as opposed to control.

It would be of great interest to explore this area
further, to try to say precisely what I mean in saying
that science is not religiously neutral, to see in exactly
what ways Christianity bears on the understanding
and practice of the many relevantly different sciences
and parts of science. The first is not the focus of
this paper, however; and the second question (of
course) requires vastly more knowledge of science
than I can muster. That is a question not just for
philosophers, but for the Christian community of
scientists and philosophers working together. What
I shall do instead is vastly more programmatic. I
shall argue that a Christian academic and scientific
community ought to pursue science in its own way,
starting from and taking for granted what we know
as Christians. (This suggestion suffers from the

*This is a condensed version of a paper presented at the NTSE Conference
and published in Facets of Faith & Science, Vol. 1: Historiography
and Modes of Interaction, ed. Jitse M. van der Meer (Lanham, MD:
University Press of America, 1996), 177-221. Reprinted by permission.
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Alvin Plantinga

considerable disadvantage of being at present both
unpopular and heretical; I shall argue, however, that
it also has the considerable advantage of being
correct.) Now one objection to this suggestion is
enshrined in the dictum that science done properly
necessarily involves “methodological naturalism” or
(as Basil Willey calls it) “provisional atheism.”? This
is the idea that science, properly so-called, cannot
involve religious belief or commitment. My main
aim in this paper is to explore, understand, discuss,
and evaluate this claim and the arguments for it. I
am painfully aware that what I have to say is
tentative and incomplete, no more than a series of
suggestions for research programs in Christian
philosophy.

Weak Arguments for
Methodological Naturalism

The natural thing to think is that (in principle, at
any rate) the Christian scholarly community should
do science, or parts of science, in its own way and
from its own perspective. What the Christian com-
munity really needs is a science that takes into ac-
count what we know as Christians. Indeed, this
seems the rational thing in any event; surely the
rational thing is to use all that you know in trying to
understand a given phenomenon. But then in com-
ing to a scientific understanding of hostility, or ag-
gression, for example, should Christian psycholo-
gists not make use of the notion of sin? In trying to
achieve scientific understanding of love in its many
and protean manifestations, for example, or play, or
music, or humor, or our sense of adventure, should
we also not use what we know about human beings
being created in the image of God, who is himself
the very source of love, beauty, and the like? And
the same for morality? Consider that enormous, and
impressive, and disastrous Bolshevik experiment of
the twentieth century, perhaps the outstanding fea-
ture of the twentieth century political landscape: in
coming to a scientific understanding of it, should
Christians not use all that they know about human
beings, including what they know by faith?

True: there could be practical obstacles standing
in the way of doing this; but in principle, and ab-
stracting from these practical difficulties (which in
any event may be more bark than bite), the right way
for the Christian community to attain scientific un-
derstanding of, say, the way human beings are and
behave, would be to start from what we know about
human beings, including what we know by way of
faith. Hence the sorts of hypotheses we investigate
might very well involve such facts (as the Christian
thinks) as that we human beings have been created
by God in his image, and have fallen into sin. These
“religious” ideas might take a place in our science
by way of explicitly entering various hypotheses.
They might also play other roles: for example, they
might be part of the background information with
respect to which we evaluate the various scientific
hypotheses and myths that come our way.

I say this is the natural thing to think: oddly
enough, however, the denial of this claim is widely
taken for granted; as a matter of fact, it has achieved
the status of philosophical orthodoxy. Among those
who object to this claim are Christian thinkers with
impressive credentials. Thus Ernan McMullin:

But, of course, methodological naturalism does
not restrict our study of nature; it just lays down
which sort of study qualifies as scientific. If someone
wants to pursue another approach to nature—and
there are many others—the methodological natu-
ralist has no reason to object. Scientists have to pro-
ceed in this way; the methodology of natural science
gives no purchase on the claim that a particular
event or type of event is to be explained by invoking
God’s creative action directly.4

Part of the problem, of course, is to see more
clearly what this methodological naturalism is. Pre-
cisely what does it come to? Does it involve an em-
bargo only on such claims as that a particular event
is to be explained by invoking God’s creative action
directly, without the employment of “secondary
causes”? Does it also proscribe invoking God’s indi-
rect creative action in explaining something scientifi-

Alvin Plantinga is a John A. O’Brien Professor of Philosophy at the University of Notre
Dame and past president of the American Philosophical Association (Central Division)
and of the Sociey of Christian Philosophers. Plantinga has written many books, including
Does God Have a Nature?; God and Other Minds; God, Freedom, and Evil; The
Nature of Necessity; Warrant: The Current Dabate; and Warrant and Proper Func-
tion plus scores of articles. An internationally recognized expert in epistemology, Plantinga
is generally acknowledged to be America’s leading philosopher of religion.
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Methodological Naturalism?

cally? Does it pertain only to scientific explanations,
but not to other scientific assertions and claims?
Does it also preclude using claims about God’s crea-
tive action, or other religious claims as part of the
background information with respect to which one
tries to assess the probability of a proposed scientific
explanation or account? We shall have to look into
these matters later. At the moment however, I want
to look into a different question: what reason is there
for accepting the claim that science does indeed in-
volve such a methodological naturalism, however
exactly we construe the latter? I shall examine some
proposed reasons for this claim and find them want-
ing. I shall then argue that nevertheless a couple of
very sensible reasons lie behind at least part of this
claim. These reasons, however, do not support the
suggestion that science is religiously neutral.

... proper science, as seen by the
Enlightenment, is restricted to the
deliverances of reason and sense

(perception) which are the same

for all people.

Well then, what underlies the idea that science
in some way necessarily involves this principle of
methodological naturalism? First, and perhaps most
important: this conception of science is an integral
and venerable part of the whole conception of faith
and reason we have inherited from the Enlighten-
ment. I do not have the space to treat this topic
with anything like the fullness it deserves; but the
central idea, here, is that science is objective, public,
sharable, publicly verifiable, and equally available
to anyone, whatever their religious or metaphysical
proclivities. We may be Buddhist, Hindu, Protestant,
Catholic, Muslim, Jew, Bahai, none of the above:
the findings of science hold equally for all of us.
This is because proper science, as seen by the En-
lightenment, is restricted to the deliverances of rea-
son and sense (perception) which are the same for
all people. Religion, on the other hand, is private,
subjective, and obviously subject to considerable in-
dividual differences. But then if science is indeed
public and sharable by all, then of course one cannot
properly pursue it by starting from some bit of re-
ligious belief or dogma.

One root of this way of thinking about science is
a consequence of the modern foundationalism stem-
ming from Descartes and perhaps even more impor-
tantly, Locke. Modern classical foundationalism has
come in for a lot of criticism lately, and I do not
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propose to add my voice to the howling mob.5 And
since the classical foundationalism upon which
methodological naturalism is based has run
aground, I shall instead consider some more local,
less grand and cosmic reasons for accepting meth-
odological naturalism.

Methodological Naturalism Is True by Definition

So why must a scientist proceed in accordance
with methodological naturalism? Michael Ruse sug-
gests that methodological naturalism or at any rate
part of it is true by definition:

Furthermore, even if Scientific Creationism were
totally successful in making its case as science, it
would not yield a scientific explanation of origins.
Rather, at most, it could prove that science shows
that there can be no scientific explanation of origins.
The Creationists believe that the world started mi-
raculously. But miracles lie outside of science, which
by definition deals only with the natural, the re-
peatable, that which is governed by law.6

Ruse suggests that methodological naturalism is
true by definition of the term “science” one sup-
poses; Ruse apparently holds there is a correct defi-
nition of “science,” such that from the definition it
follows that science deals only with what is natural,
repeatable, and governed by law. (Note that this
claim does not bear on the suggestions that a Chris-
tian scientist can propose hypotheses involving such
“religious” doctrines as, say, original sin, and can
evaluate the epistemic probability of a scientific hy-
pothesis relative to background belief that includes
Christian belief.) Ruse’s claim apparently rules out
hypotheses that include references to God: God is a
supernatural being, hypotheses referring to him
therefore deal with something besides the natural;
hence such hypotheses cannot be part of science.

Three things are particularly puzzling about
Ruse’s claim. First, enormous energy has been ex-
pended, for at least several centuries, on the “demar-
cation problem”: the problem of giving necessary
and sufficient conditions for distinguishing science
from other human activities.” This effort has appar-
ently failed; but if in fact there were a definition of
the sort Ruse is appealing to, then presumably there
would be available a set of necessary and sufficient
conditions for something as being science. Ruse does
not address the many and (I think) successful argu-
ments for the conclusion that there is no such set of
necessary and sufficient conditions, let alone such a
definition of the term “science”; he simply declares
that—by definition—science has the properties he
mentions.
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Alvin Plantinga

Second, Ruse here proposes three properties that
he says are by definition characteristic of any bit of
science: that bit deals with things that (a) are repeat-
able, (b) are merely natural, and (c) are governed by
natural law. But take repeatability, and consider this
passage by Andrei Linde: speaking of the Big Bang,
he says, “One might think it very difficult to extract
useful and reliable information from the unique ex-
periment carried out about 10 years ago.”8 Accord-
ing to Linde, the Big Bang is unique and therefore,
presumably, unrepeatable—at any rate it might turn
out to be unrepeatable. If so, would we be obliged
to conclude that contemporary cosmological inquir-
ies into the nature of the Big Bang and into the early
development of the universe are not really part of
science?

Ruse suggests that methodological
naturalism is true by definition of
the term “science” one supposes;
Ruse apparently holds there is a
correct definition of “science,”
such that from the definition it
follows that science deals only
with what is natural, repeatable,
and governed by law.

Consider next the property of being governed by
law. The first point, here, would be that the very
existence of natural law is controversial; Bas van
Fraassen, for example, has given an extended and
formidable argument for the conclusion that there
are no natural laws.? There are regularities, of course,
but a regularity is not yet a law; a law is what is
supposed to explain and ground a regularity. Further-
more, a law is supposed to hold with some kind of
necessity, typically thought to be less stringent than
broadly logical necessity, but necessity nonethe-
less.10 This idea of lawfulness, I think, is an inheri-
tance of Enlightenment deism (see below, p. 148);
and perhaps here as elsewhere Enlightenment de-
ism misses the mark. Perhaps the demand for law
cannot be met. Perhaps there are regularities, but no
laws; perhaps there is nothing like the necessity al-
legedly attaching to laws. Perhaps the best way to
think of these alleged laws is as universally or nearly
universally quantified counterfactuals of divine
freedom.1! So suppose van Fraassen is right and
there are no natural laws: would it follow by defini-
tion that there is not any science? That seems a bit
strong. Further, it could be, for all we know, that
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there are some laws, but not everything is governed
by them (or wholly governed by them). Perhaps this
is how it is with earthquakes, the weather, and ra-
dioactive decay. Would it follow that one could not
study these things scientifically?

The third puzzling thing about Ruse’s claim: it is
hard to see how anything like a reasonably serious
dispute about what is and is not science could be
settled just by appealing to a definition. One thinks
this would work only if the original query were
really a verbal question —a question like Is the Eng-
lish word “science” properly applicable to a hypothesis
that makes reference to God? But that was not the ques-
tion: the question is instead Could a hypothesis that
makes reference to God be part of science? That question
cannot be answered just by citing a definition.

“Functional Integrity” Requires
Methodological Naturalism?

Diogenes Allen, John Stek, and Howard Van Till
give answers of that sort. According to Van Till, God
has created a world characterized by “functional in-
tegrity”:

By this term I mean to denote a created world
that has no functional deficiencies, no gaps in its
economy of the sort that would require God to act
immediately, temporarily assuming the role of crea-
ture to perform functions within the economy of
the created world that other creatures have not been
equipped to perform.12

Note first that Van Till seems to be directing his
fire at only one of the several ways in which Chris-
tians might employ what they know by faith in pur-
suing natural science; he is arguing that a scientific
hypothesis cannot properly claim that God does
something or other immediately or directly. (Note also
that the claim here is not that such a hypothesis
would not be scientific, but that it would be faise.)
What he says seems to be consistent, so far as I can
tell, with the claim (say) that in doing their psychol-
ogy Christian psychologists can properly appeal to
the fact that human beings have been created in the
image of God, or are subject to original sin.

So suppose we turn to Van Till’s proscription of
hypotheses to the effect that God has done some-
thing or other immediately or directly. This idea of
direct action conceals pitfalls and deserves more by
way of concentrated attention than I can give it
here.13 The basic idea, however, is fairly clear. An
example of indirect divine creation would be my
building a house; we may say that God creates the
house, but does so indirectly, by employing my ac-
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tivity as a means. So God acts indirectly if he brings
about some effect by employing as a means the ac-
tivity of something else he has created. God acts
directly, then, if and only if he brings about some
effect, and does not do so by way of employing as a
means the activity of some created being.

[Van Till argues] that a scientific

hypothesis cannot properly claim

that God does something or other
immediately or directly.

Now Van Till suggests that God does nothing at
all in the world directly; only creatures do anything
directly. But no doubt Van Till, like any other theist,
would agree that God directly conserves the world
and all its creatures in being; he is directly active in
the Big Bang, but also in the sparrow’s fall. Were he
to suspend this constant conserving activity, the
world would disappear like a dream upon awaken-
ing. And no doubt Van Till would also agree (on
pain of infinite regress) that if God does anything in
the world indirectly, he also does something di-
rectly: presumably he cannot cause an effect indi-
rectly without also, at some point, acting directly,
creating something directly. Van Till must therefore
be understood in some other way. Perhaps his idea
is that God created the universe at some time in the
past (acting directly at that time) but since then he
never acts directly in the world, except for conserv-
ing his creation in being, and miracles connected
with salvation history. But why think a thing like
that? Consider the fact that Christians as diverse as
Pope Pius XII and John Calvin have thought that
God created human souls directly; can we simply
assume without argument that they are mistaken?
What is the warrant for supposing that God no
longer acts directly in the world?

Van Till appeals for support, for this theological
position, to Allen and Stek; Allen asserts that

God can never properly be used in scientific ac-
counts, which are formulated in terms of the rela-
tions between the members of the universe, because
that would reduce God to the status of a creature.
According to a Christian conception of God as crea-
tor of a universe that is rational through and
through, there are no missing relations between the
members of nature. If in our study of nature, we
run into what seems to be an instance of a connection
missing between members of nature, the Christian
doctrine of creation implies that we should keep
looking for one.14

Volume 49, Number 3, September 1997

Allen’s suggestion seems to imply, not just that
Christians cannot properly propose, as part of sci-
ence, that God has done something directly, but also
that it would be out of order to appeal, in science, to
such ideas as that human beings have been created
in God’s image. For this idea is not a matter of say-
ing how things in the world are related to each other;
it is instead a matter of saying how some things in
the world—we human beings—are related to God.
Allen believes that scientific accounts must always
be formulated in terms of the relationships between
members of the created universe (and if that is true,
then perhaps, as he says, referring to God in science
would be to reduce him to a creature). Taken at face
value, however, this seems hasty. A textbook on
astronomy may tell you what the diameter of Jupiter
is (or how old the earth, or the sun, or the Milky Way
is). This does not tell you how things in the world
stand related to each other, but instead just tells you
something about one of those things; it is science
nonetheless.

Allen’s main point ... is that a
scientific account cannot properly
be formulated in terms of the
relationship of anything to God.

Allen’s main point, of course, is that a scientific
account cannot properly be formulated in terms of
the relationship of anything to God. But why not?
What is the authority for this claim? Does not it seem
arbitrary? Consider the truth that human beings
have been created in the image of God, but have also
fallen into sin. This dual truth might turn out to be
very useful in giving psychological explanations of
various phenomena. If it is, why should a Christian
psychologist not employ it? Why would the result
not be science? It could be that investigation would
suggest that God created life directly; that it did not
arise through the agency of other created things. If
that is how things turn out, or how things appear at
a given time, why not say so? And why not say so
as part of science? As a Christian you believe, of
course, that God made the world and could have
done so in many different ways; why not employ
this knowledge in evaluating the probability of vari-
ous hypotheses (for example, the Grand Evolution-
ary Myth)? Christians also have beliefs about what
is rational in Simon’s sense—i.e., about what sorts
of goals a properly functioning human being will
have. Christians also have beliefs about what sorts
of actions are in their own or someone else’s best
interests. Why not employ these beliefs in making a

147



Alvin Plantinga

scientific evaluation of the probability of, say, Si-
mon’s account of altruism, or in giving her own
account of these phenomena?

Finally, consider John Stek:

Since the created realm is replete with its own
economy that is neither incomplete (God is not a
component within it) nor defective, in our under-
standing of the economy of that realm so as to exercise
our stewardship over it—understanding based on both
practical experience and scientific endeavors—we
must methodologically exclude all notions of immediate
divine causality. As stewards of the creation, we must
methodologically honor the principle that creation
interprets creation; indeed, we must honor that prin-
ciple as “religiously” as the theologian must honor
the principle that “Scripture interprets Scripture”—
or, since Scripture presupposes general revelation,
that revelaticn interprets revelation. In pursuit of
a stewardly understanding of the creation, we may
not introduce a “God of the gaps,” not even in the
as-yet mysterious realm of subatomic particles. We
may not do so (1) because God is not an internal
component within the economy of the created realm,
and (2) because to do so would be to presume to
exercise power over God—the presumptuous folly
of those in many cultures who have claimed to be
specialists in the manipulation of divine powers
(e.g., shamans in Russian folk religion and medicine
men in primitive cultures).15

Stek insists that “we must methodologically ex-
clude all notions of immediate divine causality” in
our understanding of the economy of the created
realm. One of his reasons seems to be that to appeal
to a notion of immediate divine causality would be
to introduce a “God of the gaps,” and to do that
would be to presume to exercise power over God.
But am [ really presuming to exercise power over
God by, for example, concurring with john Calvin
and Pope Pius XII, and many others, that God di-
rectly creates human beings? Or in claiming that he
created life specially? At best, this requires more
argument.

As Stek says, God is not an internal component
within the created realm. It hardly follows, however,
that he does not act immediately or directly in the
created realm; like any theist, Stek too would agree
that God directly and immediately conserves his
creation in existence. And would not he also agree
that if God creates anything indirectly, then he cre-
ates some things directly? So I am not sure why Stek
thinks that we must observe this methodological
naturalism. Why think that God does not do any-
thing directly or create anything directly? What is
the reason for thinking this? Scripture does not sug-
gest it; there do not seem to be arguments from any
other source; why then accept it?
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These reasons, then, for the necessity or advisabil-
ity of methodological naturalism do not seem strong;
and since they are so weak, it is perhaps reasonable
to surmise that they do not really represent what is
going on in the minds of those who offer them. I
suggest that there is a different and unspoken reason
for this obeisance to methodological naturalism: fear
and loathing of God-of-the-gaps theology. As we saw
above, Stek declares that “In pursuit of a stewardly
understanding of the creation, we may not introduce
a’God of the gaps’”; he, together with the other three
authors I have cited in this connection (McMullin,
Van Till and Allen), explicitly mention God-of-the-
gaps theology and explicitly connect it with meth-
odological naturalism via the suggestion that God
has done this or that immediately. The idea seems
to be that to hold that God acts directly in creation
is to fall into, or anyway lean dangerously close to
this sort of theology. But is this true? Precisely what
is God-of-the-gaps theology?

Stek insists that “we must
methodologically exclude all
notions of immediate divine

causality” in our understanding of
the economy of the created realm.

There is not anything that it is precisely; it is not
that sort of thing. Somewhat vaguely, however, it
can be characterized as follows. The God-of-the-gaps
theologian is an Enlightenment semideist who
thinks of the universe as a vast machine working
according to a set of necessary and inviolable natural
laws. (Perhaps a God has created the universe: but
if he did, it is now for the most part self-sufficient
and self-contained.) These natural laws, further-
more, have a kind of august majesty; they are nec-
essary in some strong sense; perhaps not even God,
if there is such a person, could violate them; but
even if he could, he almost certainly would not.
{(Hence the otherwise inexplicable worry about mir-
acles characteristic of this sort of thought.) Natural
science investigates and lays out the structure of
this cosmic machine, in particular by trying to dis-
cover and lay bare those laws, and to explain the
phenomena in terms of them. There seem to be some
phenomena, however, that resist a naturalistic ex-
planation—so far, at any rate. We should therefore
postulate a deity in terms of whose actions we can
explain these things that current science cannot.
Newton’s suggestion that God periodically adjusts
the orbits of the planets is often cited as just such
an example of God-of-the-gaps theology.
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The following, therefore, are the essential points
of God-of-the-gaps theology. First, the world is a
vast machine that is almost entirely self-sufficient;
divine activity in nature is limited to those phenom-
ena for which there is no scientific, i.e., mechanical
and naturalistic explanation. Second, the existence
of God is a kind of large-scale hypothesis postulated
to explain what cannot be explained otherwise, i.e.,
naturalistically.16 Third, there is the apologetic em-
phasis: the best or one of the best reasons for believ-
ing that there is such a person as God is the fact that
there are phenomena that natural science cannot (so
far) explain naturalistically.

I suggest that there is a different
and unspoken reason for this
obeisance to methodological

naturalism: fear and loathing of

God-of-the-gaps theology.

Now McMullin, Stek, Van Till, and Allen all ob-
ject strenuously to God-of-the-gaps theology—and
rightly so. This line of thought is at best a kind of
anemic and watered-down semideism that inserts
God'’s activity into the gaps in scientific knowledge;
it is associated, furthermore, with a weak and pallid
apologetics according to which perhaps the main
source or motivation for belief in God is that there
are some things science cannot presently explain. A
far cry indeed from what the Scriptures teach! God-
of-the-gaps theology is worlds apart from serious
Christian theism. This is evident at (at least) the
following points. First and most important, accord-
ing to serious theism, God is constantly, immedi-
ately, intimately, and directly active in his creation:
he constantly upholds it in existence and providen-
tially governs it. He is immediately and directly ac-
tive in everything from the Big Bang to the
sparrow’s fall. Literally nothing happens without
his upholding hand.1” Second, natural laws are not
in any way independent of God, and are perhaps
best thought of as regularities in the ways in which
he treats the stuff he has made, or perhaps as coun-
terfactuals of divine freedom. (Hence there is noth-
ing in the least untoward in the thought that on
some occasions God might do something in a way
different from his usual way—e.g., raise someone
from the dead or change water into wine.) Indeed,
the whole interventionist terminology—speaking of
God as intervening in nature, or intruding into it, or
interfering with it, or violating natural law—all this
goes with God-of-the-gaps theology, not with seri-
ous theism. According to the latter, God is already
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and always intimately acting in nature, which de-
pends from moment to moment for its existence
upon immediate divine activity; there is not and
could not be any such thing as his “intervening” in
nature.

These are broadly speaking metaphysical differ-
ences between Christian theism and God-of-the-
gaps thought; but there are equally significant epis-
temological differences. First, the thought that there
is such a person as God is not, according to Christian
theism, a hypothesis postulated to explain something
or other,1® nor is the main reason for believing that
there is such a person as God the fact that there are
phenomena that elude the best efforts of current
science.1 Rather, our knowledge of God comes by
way of general revelation, which involves something
like Aquinas’s general knowledge of God or Calvin’s
sensus divinitatis, and also, and more importantly, by
way of God's special revelation, in the Scriptures and
through the church, of his plan for dealing with our
fall into sin.

According to [serious theism], God
is already and always intimately
acting in nature, which depends
from moment to moment for its
existence upon immediate divine
activity; there is not and could
not be any such thing as his
“intervening” in nature.

God-of-the-gaps theology, therefore, is every bit
as bad as McMullin, Van Till, Stek, and Allen think.
(Indeed, it may be worse than Van Till and Stek
think, since some of the things they think—in par-
ticular their ban on God'’s acting directly in nature—
seem to me to display a decided list in the direction
of such theology.) Serious Christians should indeed
resolutely reject this way of thinking. The Christian
community knows that God is constantly active in
his creation, that natural laws, if there are any, are
not independent of God, and that the existence of
God is certainly not a hypothesis designed to ex-
plain what science cannot. Furthermore, the Chris-
tian community begins the scientific enterprise
already believing in God; it does not (or at any rate
need not) engage in it for apologetic reasons, either
with respect to itself or with respect to non-Chris-
tians. But of course from these things it does not
follow for an instant that the Christian scientific
community should endorse methodological natural-
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ism. The Christian community faces these questions:
How shall we best understand this creation God has
made, and in which he has placed us? What is the
best way to proceed? What information can we or
shall we use? Well, is it not clear initially, at any rate,
that we should employ whatever is useful and en-
lightening, including what we know about God and
his relationship to the world, and including what we
know by way of special revelation? Could we not
sensibly conclude, for example, that God created
life, or human life, or something else specially? (I do
not say we should conclude that: I say only that we
could, and should if that is what the evidence most
strongly suggests.) Should we not use our knowl-
edge of sin and creation in psychology, sociology,
and the human sciences in general? Should we not
evaluate various scientific theories by way of a back-
ground body of belief that includes what we know
about God and what we know specifically as Chris-
tians? Should we not decide what needs explanation
against that same background body of beliefs?

... our knowledge of God comes
by way of general revelation, ..
and also, and more importantly,
by way of God’s special
revelation, in the Scriptures and
through the church, of his plan for
dealing with our fall into sin.

Well, why not? That certainly seems initially to be
the rational thing to do (one should make use of all
that one knows in trying to come to an under-
standing of some phenomenon); and it is hard to see
anything like strong reasons against it. We certainly
do not fall into any of the unhappy ways of thinking
characteristic of God-of-the-gaps theology just by
doing one of these things. In doing these things, we
do not thereby commit ourselves, for example, to the
idea that God does almost nothing directly in nature,
or that the universe is something like a vast machine
in whose workings God could intervene only with
some difficulty; nor are we thereby committed to the
idea that one of our main reasons for belief in God
is just that there are things science cannot explain,
or that the idea of God is really something like a
large-scale hypothesis postulated to explain those
things. Not at all. Indeed, the whole God-of-the-gaps
issue is nothing but a red herring in the present
context.20
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Two Stronger Arguments for
Methodological Naturalism

These arguments, therefore, are not very convinc-
ing; but there are two quite different, and 1 think,
stronger arguments or lines of reasoning for embrac-
ing methodological naturalism in the practice of sci-
ence. The first of these really deserves a paper all to
itself; here, unfortunately, I shall have to give it rela-
tively short shrift.

Duhemian Science

We can approach this argument by thinking about
some striking passages in Pierre Duhem’s The Aim
and Structure of Physical Theory.2! Duhem was both a
serious Catholic and a serious scientist; he was ac-
cused (as he thought) by Abel Rey of allowing his
religious and metaphysical views as a Christian to
enter his physics in an improper way.22 Duhem re-
pudiated this suggestion, claiming that his Christi-
anity did not enter his physics in an improper way,
because it did not enter his physics in any way at
all.Z Furthermore, he thought the correct or proper
way to pursue physical theory was the way in which
he had in fact done it; physical theory should be
completely independent of religious or metaphysical
views or commitments.

He thought this for two reasons. First, he thought
religion bore little relevance to physical theory: “Was
it not a glaring fact to us, as to any man of good
sense, that the object and nature of physical theory
are things foreign to religious doctrines and without
any contact with them?”24

But there is something else, and something per-
haps deeper. Although Duhem may have thought
that religious doctrines had little to do with physical
theory, he did not at all think the same thing about
metaphysical doctrines. In fact he believed that meta-
physical doctrines had often entered deeply into
physical theory. Many theoretical physicists, as he
saw it, took it that the principal aim of physics is to
explain observable phenomena. Explanation is a slip-
pery notion and a complex phenomenon; but here
at any rate the relevant variety of explanation in-
volves giving an account of the phenomena, the ap-
pearances, in terms of the nature or constitution of
the underlying material reality. He goes on to give
a striking illustration, recounting how atomists,
Aristotelians, Newtonians, and Cartesians differ in
the explanations or accounts they give of the phe-
nomena of magnetism: atomists give the requisite
explanation, naturally enough, in terms of atoms;
Cartesians in terms of pure extensions; and Aris-
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totelians in terms of matter and form.25> The differ-
ences among these explanations, he says, are meta-
physical; they pertain to the ultimate nature or con-
stitution of matter. But of course if the aim is to
explain the phenomena in terms of the ultimate na-
ture or constitution of matter, then it is crucially
important to get the latter right, to get the right
answer to the metaphysical question “What is the
nature or constitution of matter?” In this way, he
says, physical theory is subordinated to metaphys-
ics: “Therefore, if the aim of physical theories is to explain
experimental laws, theoretical physics is not an autono-
mous science; it is subordinate to metaphysics.”26

Well, what is the matter with that? The problem,
says Duhem, is that if you think of physics in this
way, then your estimate of the worth of a physical
theory will depend upon the metaphysics you adopt.
Physical theory will be dependent upon metaphysics
in such a way that someone who does not accept the
metaphysics involved in a given physical theory can-
not accept the physical theory either. And the prob-
lem with that is that the disagreements that run riot
in metaphysics will ingress into physics, so that the
latter cannot be an activity we can all work at to-
gether, regardless of our metaphysical views:

Now to make physical theories depend on meta-
physics is surely not the way to let them enjoy the
privilege of universal consent.... If theoretical phys-
ics is subordinated to metaphysics, the divisions
separating the diverse metaphysical systems will
extend into the domain of physics. A physical theory
reputed to be satisfactory by the sectarians of one
metaphysical school will be rejected by the partisans
of another school.?”

So here we have another argument for methodo-
logical naturalism, and a simple, commonsense one
at that: it is important that we all—Christian, natu-
ralist, creative antirealist, whatever—be able to work
at physics and the other sciences together and coop-
eratively; therefore we should not employ in science
views, commitments, and assumptions only some of
us accept—that is, we should not employ them in a
way that would make the bit of science in question
unacceptable or less acceptable to someone who did
not share the commitment or assumption in ques-
tion.28 But then we cannot employ, in that way, such
ideas as that the world and things therein have been
designed and created by God. Proper science, insofar
as it is to be common to all of us, will have to eschew
any dependence upon metaphysical and religious
views held by only some of us; therefore we should
endorse methodological naturalism. We do not, of
course, have to be metaphysical naturalists in order
to pursue Duhemian science; but if science is to be
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properly universal, it cannot employ assumptions or
commitments that are not universally shared.

Duhemian science, therefore, is maximally inclu-
sive; we can all do it together and agree on its re-
sults. But what about those who, like Simon, for
example, think it is important also to do a sort of
human science which starts, not from methodologi-
cal naturalism, but from metaphysical naturalism?
And what about those who, like the atomists,
Cartesians, and Aristotelians think it is important to
pursue a sort of science in which the aim is success-
ful explanation in terms of underlying unobservable
realities? And what about Christians or theists, who
propose to investigate human reality employing all
that they know, including what they know as Chris-
tians or theists? So far as Duhem’s claims go, there
is nothing improper about any of this. Should we
call this kind of activity “science”; does it deserve
that honorific term? There is no reason in Duhem for
a negative answer. It is important, to be sure, to see
that science of this sort is not Duhemian science and
does not have the claim to universal assent enjoyed
by the latter; but of course that is nothing against it.

[In Duhemian science, science]
cannot employ assumptions or
commitments that are not
universally shared.

According to the fuller Duhemian picture, then,
we would all work together on Duhemian science;
but each of the groups involved—naturalists and
theists, for example, but perhaps others as well—
could then go on to incorporate Duhemian science
into a fuller context that includes the metaphysical
or religious principles specific to that group. Let us
call this broader science ”Augustinian science.” Of
course the motivation for doing this will vary enor-
mously from area to area. Physics and chemistry are
overwhelmingly Duhemian?® (of course the same
might not be true for philosophy of physics), here
perhaps Augustinian science would be for the most
part otiose. The same goes for biological sciences:
surely much that goes on there could be thought of
as Duhemian science. On the other hand, there are
also non-Duhemian elements in the neighborhood,
such as those declarations of certainty and the
claims that evolutionary biology shows that human
and other forms of life must be seen as a result of
chance (and hence cannot be thought of as de-
signed). In the human sciences, however, vast
stretches are clearly non-Duhemian; it is in these
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areas that Augustinian science would be most rele-
vant and important.

So return to our central question: should the
Christian scientific community observe the con-
straints of methodological naturalism? So far as this
argument is concerned, the answer seems to be: yes,
of course, in those areas where Duhemian science is
possible and valuable. But nothing here suggests
that the Christian scientific community should not
also engage in non-Duhemian, Augustinian science
where that is relevant. There is nothing here to sug-
gest that “if it ain’t Duhemian, it ain’t science.”

Science Stoppers?

There is still another reason for methodological
naturalism; this one, too, is common sense simplicity
itself. God has created this whole wonderful and
awful (both taken in their etymological senses)
world of ours. One of the things we want to do as
his creatures is to understand the world he has
made, see (to the extent that we can) how it is made,
what its structure is, and how it works. This is not,
of course, the only thing God’s children must do
with the world; we must also appreciate it, care for
it, love it, thank the Lord for it, and see his hand in
it. But understanding it is valuable, and so is under-
standing it in a theoretical way. One way of under-
standing something is to see how it is made, how it
is put together, and how it works. That is what goes
on in natural science. The object of this science is
nature; for Christians, its aim (one of its aims) is to
see what the structure of this world is and how it
works; this is a way of appreciating God'’s creation,
and part of what it is to exercise the image of God
in which we have been created.

But there will be little advance along this front if,
in answer to the question, Why does so and so work
the way it does? or What is the explanation of so and
so? we regularly and often reply “Because God did
it that way” or “Because it pleased God that it should
be like that.” This will often be true3° but it is not
the sort of answer we want at that juncture. It goes
without saying that God has in one way or another
brought it about that the universe displays the char-
acter it does; but what we want to know in science
are the answers to questions like “What is this made
out of? What is its structure? How does it work?
How is it connected with other parts of God'’s crea-
tion?” Claims to the effect that God has done this or
that (created life, or created human life) directly are
in a sense science stoppers. If this claim is true, then
presumably we cannot go on to learn something
further about how it was done or how the phenome-
non in question works; if God did it directly, there
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will be nothing further to find out. How does it
happen that there is such a thing as light? Well, God
said, “Let there be light” and there was light. This is
of course true, and of enormous importance, but if
taken as science it is not helpful; it does not help us
find out more about light, what its physical character
is, how it is related to other things, and the like.
Ascribing something to the direct action of God
tends to cut off further inquiry.

Ascribing something to the direct
action of God tends to cut off

further inquiry.

Of course this is a reason for only part of meth-
odological naturalism. There are several different
ways in which Christianity might enter into the tex-
ture of science: (1) stating and employing hypothe-
ses according to which God does things directly; (2)
stating and employing hypotheses according to
which he does something indirectly; (3) evaluating
theories with respect to background information
that includes Christian theism; (4) employing such
propositions as human beings have been created in
God’s image, either directly or as background; (5)
doing the same for such doctrines as that of original
sin, which do not involve any direct mention of God
at all; and (6) deciding what needs explanation by
way of referring to that same background. The con-
siderations cited in the last paragraph are at best a
reason for a proscription of (1).

But they are not even much of a reason for that.
The claim that God has directly created life, for ex-
ample, may be a science stopper; it does not follow
that God did not directly create life. Obviously we
have no guarantee that God has done everything by
way of employing secondary causes, or in such a
way as to encourage further scientific inquiry, or for
our convenience as scientists, or for the benefit of the
National Science Foundation. Clearly we cannot sen-
sibly insist in advance that whatever we are con-
fronted with is to be explained in terms of something
else God did; he must have done some things directly.
It would be worth knowing, if possible, which things
he did do directly; to know this would be an impor-
tant part of a serious and profound knowledge of
the universe. The fact that such claims are science
stoppers means that as a general rule they will not
be helpful; it does not mean that they are never true,
and it does not mean that they can never be part of
a proper scientific theory. (And of course it does not
even bear on the other ways in which Christianity
or Christian theism can be relevant to science.) It is
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Methodological Naturalism?

a giant and unwarranted step from the recognition
that claims of direct divine activity are science stop-
pers to the insistence that science must pretend that
the created universe is just there, refusing to recog-
nize that it is indeed created.

So there is little to be said for methodological
naturalism. Taken at its best, it tells us only that
Duhemian science must be metaphysically neutral
and that claims of direct divine action will not ordi-
narily make for good science. And even in these two
cases, what we have reason for is not a principled
proscription but a general counsel that in some cir-
cumstances is quite clearly inapplicable. There is no
reason to proscribe a question like: “Did God create
life specially?”; there is no reason why such a ques-
tion cannot be investigated empirically;3! and there
is no reason to proscribe in advance an affirmative
answer.

... human history is dominated by
a battle, a contest between the
Civitas Dei and the City of Man.
... [We are] to pursue the various
areas of intellectual life as
citizens of the Civitas Dei.

Christian thought (particularly since the High
Middle Ages) as opposed to Greek (and in particular
Aristotelian thought)32 contains a strong tendency to
see the world as through and through contingent.
The world need not have existed; that is, God need
not have created it. The world need not have had
just the structure it does have; that is, God could
have created it differently. This sense of the contin-
gency of nature has been one important source of
the emphasis upon the empirical character of modermn
science. As a sort of rough rule of thumb, we can say
that it is by reason, by a priori thought, that we learn
of what cannot be otherwise; it is by the senses, by
way of a posteriori inquiry that we learn about what
is contingent.33 But the world as God created it is full
of contingencies. Therefore we do not merely think
about it in our armchairs, trying to infer from first
principles how many teeth there are in a horse’s
mouth; instead we take a look. The same should go
for the question how God acts in the world: here we
should rely less upon a priori theology and more
upon empirical inquiry. We have no good grounds
for insisting that God must do things one specific
way; so far as we can see, he is free to do things in
many different ways. So perhaps he did create hu-
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man life specially; or perhaps he has done other
things specially. We cannot properly rule this out in
advance by way of appeal to speculative theology;
we should look and see.

My main point, therefore, can be summarized as
follows. According to Augustine, Kuyper, and many
others, human history is dominated by a battle, a
contest between the Civitas Dei and the City of Man.
Part of the task of the Christian academic commu-
nity is to discern the limits and lineaments of this
contest, to see how it plays out in intellectual life
generally, and to pursue the various areas of intel-
lectual life as citizens of the Civitas Dei. This natu-
rally suggests pursuing science using all that we
know: what we know about God as well as what we
know about his creation, and what we know by faith
as well as what we know in other ways. That natural
suggestion is proscribed by the Principle of Meth-
odological Naturalism. Methodological naturalism,
however, though widely accepted and indeed ex-
alted, has little to be said for it; when examined
cooly in the light of day, the arguments for it seem
weak indeed. We should therefore reject it, taken in
its full generality. Perhaps we should join others in
Duhemian science; but we should also pursue our
own Augustinian science.

By way of conclusion, I call attention to some-
thing else John Stek has said:

Theology must take account of all that humanity
comes to know about the world, and science must
equally take account of all that we come to know
about God. In fact, we cannot, without denying our
being and vocation as stewards, pursue theology
without bringing to that study all that we know
about the world, nor can we, without denying our
being and vocation as stewards, pursue science with-
out bringing to that study all that we know about
God.34

Just so. o

Notes

IFor example, many Reformed Christians follow Abraham

Kuyper in holding that intellectual endeavor in general
and natural science in particular are not independent of
religious commitment. Perhaps the credit for this idea
should go not to Augustine, but to Tertullian. Tertullian
has suffered from a bad press; one of his major emphases,
however, is that scholarship—intellectual endeavor—is
not religiously neutral.

2The idea is not, of course, that a scientist will not be passion-

ate either about science generally, or his favorite theories,
or his reputation; it is rather that none of these properly
enters into the evaluation of a scientific theory or explana-
tion.
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Charles S. Peirce, the founder of American pragmatism, wrote extensively about
a form of inference called abduction, or more familiarly, reasoning to the best explanation.
He claimed that it was essential to the growth of science. In this article, I examine
Peirce’s theory of abduction to see if he thinks that this essential form of reasoning
precludes appeals to a supernatural agency. I argue that it does not and that Peirce
himself defends just such an abductive inference in his “A Neglected Argument for

the Reality of God.”

Charles S. Peirce (1839-1914), founder of Ameri-
can pragmatism, claimed that there were three kinds
of reasoning: deductive, inductive, and abductive.
The last of these is more familiarly called reasoning
to the best explanation. Two important claims which
he made about abduction were that it was the only
ampliative kind of reasoning and that it was essen-
tial to science. In calling it the only form of ampli-
ative inference, Peirce meant reasoning which can
give us more information than is contained in the
premises. It is essential to the growth of science be-
cause “every plank of its advance is first Jaid by
retroduction (i.e., abduction) alone.”?

The question I wish to address in this paper is
whether abduction or reasoning to the best explana-
tion, as understood by Peirce, must preclude the
supernatural from the explanans. Does Peirce, for
example, believe that we should rule out appeals to
supernatural agency on grounds of simplicity or re-
quirements of empirical consequence from the ex-
planation? The thesis of this paper is that he does
not. I will try to explain Peirce’s theory of abduction
and show that it has no restrictions which would a
priori eliminate appeals to the supernatural. I cite
Peirce’s own piece of abductive reasoning in “A Ne-
glected Argument for the Reality of God” as pri-
mary evidence that, for him, there is no essential
hostility between the most essential aspect of scien-
tific reasoning and broadly theistic conclusions.

*ASA Associate Member
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Peirce’s Theory of Abduction2
Hypothesis Generation

Induction and deduction are commonly acknow-
ledged kinds of reasoning, but Peirce claimed that,
besides these, there is a third kind that he variously
called abduction, hypothesis, hypothetic inference,
retroduction, and presumption. In his mind, this was
not so much a discovery as a recovery of a type of
reasoning that Aristotle had mentioned.? Peirce ar-
gues that in classifying types of reasoning, one
should aim at bringing out the amount and kind of
certainty that each form of reasoning affords and
“bring out the possible and esperable uberty [fruitful-
ness], or value in productiveness of each kind.”4
Regarding abduction and its relationship to deduc-
tion, he says:

From the first type (deduction) to the third (ab-
duction) the security decreases greatly, while the
uberty as greatly increases ... [ don’t think the adop-
tion of a hypothesis on probation can properly be
called induction; and yet it is reasoning and though
its security is low, its uberty is high.5

Abduction is an ampliative kind of reasoning. It
is the only one which can introduce novel ideas dif-
fering in kind from those found in the premises or
explanandum. This sort of reasoning takes place at
the very beginning of scientific inquiry. In fact, “all
the ideas of science come to it by way of abduc-
tion.”6 Abduction takes place when:
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Upon finding himself confronted with a phe-
nomenon unlike what he would have expected un-
der the circumstances, he looks over its features
and notices some remarkable character or relation
among them, which he at once recognizes as being
characteristic of some conception with which his
mind is already stored, so that a theory is suggested
which would explain (that is render necessary) that
which is surprising in the phenomena.”

Peirce also notes an interesting and controversial
aspect of abduction when he says:

Abduction, although it is very little hampered
by logical rules, nevertheless is logical inference,
asserting its conclusion only programmatically or
conjecturally, it is true, but nevertheless having a
definite logical form38

This logical form is the following: “The surprising
fact C, is observed. But if A were true, C would be
a matter of course; Hence, there is reason to suspect
that A is true.”?

Abduction then is an explanatory inference from
certain data. Peirce claims that it is an inferential
process because reasons can be adduced for the hy-
pothesis.10 Although at one point he says: “Reason-
ing, properly speaking, cannot be unconsciously
performed ... For reasoning is deliberate, voluntary,
critical, controlled, all of which it can be if it is done
consciously,”!1 Peirce also describes abduction as a
kind of guessing instinct. Abduction, he says: ”
tries what el lume naturale [the light of nature] ... can
do. It is really an appeal to instinct."12 “The abduc-
tive suggestion comes to us like a flash. It is an act
of insight, although of extremely fallible insight.”13

At first glance, this would seem to disqualify ab-
duction as a form of reasoning on Peirce’s own ac-
count. But while Peirce believes that reasoning is a
conscious process, he nevertheless holds that:

All that is necessary is that we should, in each
case, compare premises and conclusion, and observe
that the relation between facts, expressed in the

premises involves the relation between facts implied
in our confidence in the conclusion.14

In other words, the fact that Peirce defines reason-
ing as conscious, voluntary, controlled, and capable
of being criticized at every point does not, as yet,
rule out abduction as a form of reasoning, because
one isn’t required to be conscious of the whole proc-
ess. Thus, although a certain hypothesis may occur
as a flash of insight, the flash of insight is not justi-
fication. It is something which can be supported by
reasons—sometimes good, sometimes bad.

A historical example will illustrate this point. In
1879 Louis Pasteur noticed a “surprising fact.” He
injected some chickens with bacillus that had been
around for several months. Instead of dying as ex-
pected, the chickens became only slightly ill and then
recovered. Pasteur concluded that the old cultures
had spoiled. So he obtained a new culture of virulent
bacilli from chickens afflicted with a current out-
break of cholera. Then he again injected the chickens
along with some new ones. In due time, all the first-
time injected chickens died. Those previously in-
jected with the old “spoiled” stuff lived. When Pas-
teur was told what had happened, he, according to
an eyewitness, “remained silent for a minute, then
exclaimed as if he had seen a vision: ‘Don’t you see
that these animals have been vaccinated!"”15 Nearly
a hundred years earlier, Edward Jenner had seen the
connection between cowpox and smallpox. Even the
term “vaccination” derives from the Latin word for
cow, “vacca.” The germ theory of disease was more
recent. Pasteur was the first to connect the two and
give birth to modern immunology. The point, how-
ever, is that Pasteur’s theory was an abductive infer-
ence—whether it occurred to him in a minute, ten
seconds, or a flash of insight. The surprising fact was
that the previously inoculated chickens did not die.
If his hypothesis, “These animals have been vacci-
nated,” was true then, of course, they did not die.
But Pasteur could equally have supposed any num-
ber of hypotheses that could have accounted for the
fact that these chickens did not die. For instance, it
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may have been that the assistant forgot to inoculate
them again; or, these chickens were just heartier than
the new batch; or, it could have been something in
their diet; or, they were charmed, etc. All these are
abductions. Whether they occur as flashes of insight,
they are supportable by reasons—some more plau-
sible than others.

Hypothesis Selection

Another aspect of Peirce’s theory of abduction
concerns whether it meant to include not only hy-
pothesis generation but also a theory of hypothesis
selection.16 In hypothesis generation, abduction can
be a kind of insight or intuition that is “little ham-
pered by rules.” In hypothesis selection, abduction
seems to be a logical inference that involves some
explicit considerations that govern the process of
selecting a hypothesis.1” Although these are perhaps
separate issues, they are not separable processes in
practice, nor are they kept apart in Peirce’s
thought.1® There are passages in which Peirce notes
the considerations which go into hypothesis selec-
tion. These may be summarized as follows:

1. It must explain the facts.
2. It must be experimentally verifiable.
3. It must be economical.

The first consideration is the essential feature of
abduction. Peirce writes in many places that, ”Ab-
duction ... amounts ... to observing a fact and then
professing to say what it was that gave rise to the
fact ...”1% and “abduction consists in studying facts
and devising a theory to explain them.”20

In hypothesis generation,
abduction can be a kind of insight
or intuition that is “little
hampered by rules.” In hypothesis
selection, abduction [is] a logical
inference that involves some
explicit considerations that govern
the process of selecting a
hypothesis.

The second consideration is equally insisted
upon, as for example, in this passage:

The principle rule of presumption (abduction) is
that its conclusion should be such that definite con-
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sequences can be plentifully deduced from it of a
kind which can be checked by observation.21

It is consideration three, however, which brings
in processes that are “little hampered” by logical
rules. Peirce believes that “before you try a compli-
cated hypothesis you should make quite sure that
no simplification of it will explain the facts equally
well”22 or ”“try the theory of fewest elements first;
and only complicate it as such complication proves
indispensable to the truth.”23

Abduction and God

Given this sketch of the theory of abduction, it
would be pertinent to ask whether explanations re-
ferring to God as part of the explanans would be
prohibited. As a theory of hypothesis generation, the
theory of abduction seems to be no bar to the God
hypothesis. It is an ampliative form of inference
which can bring forth any kind of explanan. Abduc-
tion as a theory of hypothesis selection, however,
does seem to present some problems. Would a God
hypothesis meet the criteria of simplicity and em-
pirical verifiability? I believe that Peirce would an-
swer “Yes.” The best evidence for this claim is his
discussion of just these points in “A Neglected Ar-
gument for the Reality of God.”2*

In this article, Peirce presents an abductive argu-
ment for the reality of God. He defends the appro-
priateness of making this sort of inference from
playful musing speculation on such surprising facts
as the variety, homogeneity, interconnectedness,
and beauty in the cosmos; our ideas; and our active
powers to connect our ideas to facts and things.
What is surprising is that he goes out of his way to
suggest that this inference meets the canons of sci-
entific inference, when it was surely open to him to
say that the inference is justified, but not science.

Consider the ways in which he defends the proc-
ess and the project. It seems to me that at every tumn,
he could have accepted the objection and side-
stepped it by saying that theology has its own can-
ons of evidence and domain so it need not meet
those of science. He could have said this, but he does
not.

A priori Barriers to Inquiry

Peirce dismisses those who would suggest there
is no point or profit in speculating along certain lines
of inquiry. He colorfully calls them “tribes of Sir
Oracles, colporting brocards to bar off one or an-
other roadway of inquiry.”?5 Auguste Comte is
named as a tribal leader. The examples he cites of
short-lived maxims were: “No science must borrow
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the methods of another” (an a priori methodological
restriction) and “It is not the business of science to
search for origins” (an a priori restriction on the
proper domain of science). Peirce thinks that history
has shown that these types of a priori roadblocks to
inquiry are laughably obsolete.

Peirce could have said that such restrictions are
all fine and dandy for science, but we need not heed
them because we are doing something different. It
is a different game; it has different rules. He could
have said this, but he does not.

The Problem of Simplicity

Whatever the God hypothesis explains can be ex-
plained or explained away on some other hypothe-
sis. Since naturalistic explanations are going to be
used anyway, doesn’t any appeal to God as an ex-
planatory hypothesis needlessly proliferate a theo-
retical entity and violate one of Peirce’s own rules of
economy of research, namely, of two hypotheses,
the simpler is to be preferred?

[Pierce] argues that the God
hypothesis does meet the
simplicity criterion.

Peirce could dodge this issue by arguing for the
inapplicability of the simplicity criterion. Instead he
argues that the God hypothesis does meet the sim-
plicity criterion. Now if you just count explanatory
assumptions, the God hypothesis is more compli-
cated, but is this how simplicity should be under-
stood? Peirce does not believe that fewest is always
the truest. He only insists that the uncomplicated
hypothesis be tried first, since it may be the easiest
to refute. But which hypothesis is the simplest? Is
there some objective criteria to determine it? Con-
sider this warning by a contemporary philosopher
of science, Carl Hempel:

Any criteria of simplicity would have to be ob-
jective, of course; they could notjust refer to intuitive
appeal or to the ease with which a hypothesis or
theory can be understood or remembered, etc., for
these vary from person to person.26

and then consider Peirce’s answer:

Modern science has been built after the model
of Galileo who founded it on il lume naturale. That
truly inspired prophet had said that of two hypothe-
ses, the simpler is to be preferred, but I was formerly
one of those who, in our dull self-conceit fancying
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ourselves more sly then he, twisted the maxim to
mean the logically simpler, the one that adds the
least to what has been observed.... It was not until
long experience forced me to realize that subsequent
discoveries were every time showing I had been
wrong, while those who understood the maxim as
Galileo had done, early unlocked the secret, that
the scales fell from my eyes and my mind awoke
to the broad and flaming daylight that it is the sim-
pler Hypothesis in the sense of the more facile and
natural, the one that instinct suggests, that must be
preferred; for the reason that, unless man may have
a natural bent in accordance with nature’s, he has
no chance of understanding nature at all.2”

Thus, in elaborating what is meant by economy,
Peirce describes two sorts of simplicity. The first he
calls “logical simplicity.” This is the hypothesis that
“has the fewest elements” is least complicated, or is
easiest to refute. Another type of simplicity goes
unnamed but might be called “natural simplicity.”
This is the type of simplicity just described in the
quotation above. The relative importance of these
two senses of simplicity is captured in this remark:
“I do not mean that logical simplicity is a considera-
tion of no value at all, but only that its value is badly
secondary to that of simplicity in the other sense.”28
What is more important, the God hypothesis has this
type of natural simplicity to the highest degree.

The Problem of Direct Verification and
Empirical Consequence

It could be argued that the God hypothesis posits
a theoretical entity which is not directly observable
and has few empirical consequences. Peirce rejects
the former criterion and tries to finesse the latter.

One rule for hypothesis selection noted above
was that a hypothesis should have empirical conse-
quences. That remark should not, however, be inter-
preted as support for positivism or the claim that
only what is empirically verifiable can be included
in a hypothesis. Peirce actually repudiates the de-
scriptive positivism found in Comte and others.2? In
a review of James’ Principles of Psychology, Peirce
chides him for rejecting theoretical entities. He
claims that this is a matter of James’ personal taste:

Nor is it in the least true that physicists confine
themselves to such a “strictly positivistic point of
view.” Students of heat are not deterred by the im-
possibility of directly observing molecules from con-
sidering and accepting the kinetical theory; students
of light do not brand speculation on the luminiferous
ether as metaphysical; and the substantiality of mat-
ter itself is called in question in the vortex theory,
which is nevertheless considered as perfectly ger-
mane to physics. All these are “attempts to explain
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phenomenally given elements as products of deeper-
lying entities.” In fact this phrase describes, as well
as loose language can, the general character of sci-
entific hypotheses.30

Does the God hypothesis have empirical conse-
quences? Here I think that Peirce has three re-
sponses. The first is to say that we can’t expect too
much in the way of empirical consequences from the
God hypothesis because “the hypothesis can be ap-
prehended so very obscurely that in exceptional
cases alone can any definite and direct deduction
from its ordinary abstract interpretation be made.”3!
Second, the hypothesis has pragmatic consequences
of a sort in the way it regulates and commands in-
fluence over the life of the believer.32 Lastly, the God
hypothesis does have empirical consequences after
all. At the end of the article, Peirce says that the God
hypothesis “is connected so with a theory of thinking
that if this be proved so is that.”33 Peirce thinks that
since the theory of the nature of thinking has empiri-
cal consequences, the God hypothesis can claim
some of its empirical credit.

Conclusion

In this paper, I have tried to show that the most
important kind of reasoning which takes place in
science is abductive reasoning or reasoning to the
best explanation. Peirce viewed abductive infer-
ences which appeal to God as an explanation as
legitimate as any scientific inference. I have con-
strued his “A Neglected Argument for the Reality of
God” as arguing for this point. Now I would like to
offer some ideas as to why Peirce thinks this,

Peirce viewed abductive inferences
which appeal to God as an
explanation as legitimate as any
scientific inference.

Two reasons occur to me. The first is that Peirce
is a critical realist. He believes that scientists have
made correct guesses about the nature of reality and
that God is real as well. Unless you are prepared to
argue that parts of reality can only be discovered by
incommensurable means or that there are incom-
mensurable domains of knowledge, one seems
driven to the conclusion that claims about reality
should meet some common, or at least similar,
standards. It is not just that science and its methods
can epistemologically dictate the grounds of rational
acceptability, it also goes the other way around. That
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is, where it appears that the canons of scientific evi-
dence or method have apparently precluded what
we know to be true, it is time to reform the science.
The adequacy of proposed methods is to be meas-
ured against what we know to be true.

My second speculative thought about why Peirce
wishes to conform the argument for God into a sci-
entific inference is this: the God hypothesis and ma-
terialistic explanations are, at times, in competition
for explaining the same facts. If this is the case, then
it would make sense that the God hypothesis should
try to best the materialist hypothesis on the criteria
it thinks it meets. @
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Demarcating science from nonscience became a hot topic in the wake of Judge
Overton’s opinion in McLean v. Arkansas (1982). The ensuing discussion by phi-
losophers of science Larry Laudan and Michael Ruse provides an instructive example
of how not to solve the problems of demarcating science from nonscience. Overton
follows Ruse in viewing demarcation through Popperian falsificationism, which would
unfortunately render much of what we call “science” nonscientific. Laudan’s response
is to jettison the possibility of demarcation and simply accept Young Earth Creationism
as a science, albeit a “bad” one. One result is how the case reveals a chasm between
those who automatically debunk the potential legitimacy of “supernatural” causation
and those who do not—even among naturalists!

As a result, I use the Ouverton decision as a springboard for the advocacy of a
terminological change in the debate over naturalism and demarcation, one which renders
the nature of the disputes more perspicuous. I suggest that we divide the sciences by
their causal-explanatory structure, and, in particular, by their ability to abstract from
the causal power of agency (whether human or divine) in their proper explanations.
The sciences are thus demarcated into the “teleological” and the “nonteleological,”
rather than the more usual division between “social” and "natural.” Once this is
understood, it is clear that the “nonteleological” sciences forego, in principle, any
possibility of supernatural causation in their proper explanations, and hence leave no
room for most interesting varieties of theism. If we take these sciences and their methods
as constitutive of "naturalism,” then it can be sharply demarcated from theism. However,
if “teleological” sciences are taken seriously (e.g., biology!), then science and nonscience
must be demarcated carefully, by appealing to the values inherent in good scientific
explanations, rather than their rejection of teleology.

The project of naturalizing epistemology can sim-
ply be defined as the attempt to make all knowledge
scientific. For this attempt to succeed, it would seem
that we need to know what counts as “scientific”
and what does not. Hence, the so-called “demarca-
tion problem” between science and nonscience
looms large for naturalists. Notably, Karl Popper
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termed demarcation the “crucial problem of episte-
mology,” and believed that his falsificationist meth-
odology of “conjectures and refutations” did in fact
solve the problem. But the last 15 years have seen a
steady attack on the adequacy of Popper’s falsifica-
tionist methodology for the project of demarcation.
Philosophers such as Larry Laudan proclaim the de-
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sufficient to render creationism tentative or revis-
able, testable, and falsifiable—and is exceedingly
likely never to be falsified.5

For Ruse, an inquiry that explains
by natural laws—or hopes to—
is scientific, and whenever
that inquiry (or any other)
lapses from its commitment
to law-like explanation,
it becomes nonscience, and
(hence?) “religious.”

Ruse’s rejoinder to Laudan first points out that
the legal case against the Arkansas statute could not
merely assert that creationism is weak science, be-
cause the teaching of bad science is not barred by the
U.S. Constitution, and so the statute would not have
been overturned. Instead, the court had to find that
it was not science at all, and thus(?!) was religion.
For plate tectonics, Ruse simply claims that geolo-
gists do not invoke “miracles” when they lack
knowledge of the requisite laws of continental drift.
To illustrate how his criteria supposedly work, Ruse
suggests that transubstantiation fails all five criteria,
whereas Mendelian genetics passes all five. Implicit
in Ruse’s claim appears to be something like the
following: “mature” sciences are those with well-de-
fined natural laws explaining the behavior of the
objects in their domain, whereas “immature” sci-
ences are those which have to issue a promissory
note when asked for such laws governing the behav-
ior of their domain. All science then either has natu-
ral Jaws that exhaustively describe the behavior of
all objects in its domain, or is actively seeking such
laws where it does not yet have them. And for Ruse,
“natural” laws appear to be nonteleological—they
cannot appeal to the purposes of an agent, lest crea-
tion be thought of as the law-like work of an Agent.
So for Ruse, an inquiry that explains by natural
laws—or hopes to—is scientific, and whenever that
inquiry (or any other) lapses from its commitment
to law-like explanation, it becomes nonscience, and
(hence?) “religious.”

Ensuing criticism finds that Ruse’s criteria must
be repudiated, for Laudan’s reasons and more. First,
the idea that nomological explanation is intrinsic to
science (Criteria 1 and 2) has been abjured by several
other notable philosophers of science. Nancy Cart-
wright articulates the view that laws are illicit ide-
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alizations and that scientific explanation is causal
but not law-like.6 Also, Bas van Fraassen in Laws and
Symmetry has a chapter entitled "What if there are
no laws? A manifesto” in which he argues that there
is no reason to think that natural laws actually exist;
science proceeds just fine if laws only exist in the
mathematical models of nature that science con-
structs, and not in nature itself.”

Further, Laudan’s criticism of falsifiability as a
criterion is itself flawed, but not in a way that saves
Ruse’s construal. It so happens that the statement
Laudan commends to the YEC as testable, revisable,
and falsifiable (“I will abandon my views if we find
a living specimen of a species intermediate between
man and apes”) is prima facie false in its very con-
struction by the standards of contemporary cladistic
taxonomy. Taxonomic methodology combines the
thesis of common ancestry with the measurement
of relative genetic chromosome sharing to determine
the approximate date at which species diverged.
Such methods are now thought to imply that hu-
mans should be considered a member of the “apes,”
because humans and chimpanzees are more closely
related than chimpanzees and orangutans. In order
to have a falsifiable, but not a falsified, statement,
the creationist would need to say something more
like: ”I will abandon my views if we find a living
specimen of a species intermediate between man
and chimpanzees.” Laudan’s own advice to the crea-
tionist, if taken literally, would not save YEC from
falsification!

How does all this bear on the possibility of de-
marcation? Ruse’s criteria are clearly inadequate—
Darwinian natural selection and other sciences fail
some of these five criteria, even on a relatively un-
demanding construal. But that is a reason to reject
these particular demarcation tests, not a reason to
give up on demarcating science from nonscience en-
tirely. To think there are no other alternatives is to
comumit a logical fallacy.

Ruse’s real problem seems to be with the idea
that evolutionary biology can countenance the
workings of an Agent—God—as part of its proper
explanations. The insistence on natural law may
simply serve as a disguised form of rejecting all
teleological explanations in science. This accords
with one construal of methodological naturalism,
one which holds that science does not allow final
causes or agency as proper causal explanans in
science. Accordingly, we thus need to move on to
a consideration of the relationship of teleology in
science, and particularly the role of teleology in
evolutionary biology.
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Teleology in Science—
The Case of Biology

To evaluate a better means of demarcation, we
first need to understand the role of teleology in sci-
ence. A popular view (at least among natural scien-
tists) of the ongoing “mechanization of the world-
picture” takes science to have foreswomn teleological
causation entirely. Therefore, its attempts to explain
phenomena in terms of the purposes of an agent are
unscientific. Daniel Dennett represents a contempo-
rary figure, who assiduously pursues this an-
titeleological project. In his famous division into
physical, design, and intentional stances of explana-
tion, the last two stances have heuristic value (as
“shortcuts”), but are in principle reducible to the
physical stance.8 The Churchlandian vision of the
future, “neurophilosophy,” in which we properly
eschew beliefs, desires, and other related teleological
notions, also serves as a reaffirmation of this project.9

Certainly, some sciences do appear to eschew tele-
ology in their proper explanations—astronomy dif-
fers from astrology in this way, and geology nowa-
days rejects the ire of a goddess inhabiting a volcano
as part of any proper explanation of an eruption. But
there are reasons to believe that teleology is not
eliminable from all of the endeavors which fall under
the rubric of “science”—and so the first task will be
to establish a demarcation principle within science.
That is, we first need to demarcate the sciences that
can eschew teleology in their proper explanations
from those which find it necessary to invoke final
causes. I will call this the distinction between the
“teleological” and the “nonteleological” sciences.
Now, which one is biology?

It is a vexed question in contemporary scholar-
ship, for the apparent persistence of teleology in
biology is noteworthy. As Stanford historian of bi-
ology Timothy Lenoir notes:

Teleological thinking has been steadfastly resisted
by modern biology. And yet, in nearly every area
of research biologists are hard pressed to find lan-
guage that does not impute purposiveness to living
forms.10

But some of them try. One guiding assumption in
contemporary neo-Darwinism, represented by
Dawkins,!! Papineau,’? and Dennett,13 is that the
causal explanations of natural selection and adapta-
tion are always retrospective. Fitness and function-
ality in biology thus become mere consequences of
the vagaries of the course of natural selection—the
only goal is to avoid extinction. The idea of evolving
“to” something is rendered illegitimate—evolution-
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ary appearances of “design” were undirected and
purposeless, a view Dawkins memorably captured
in the title of his book, The Blind Watchmaker. But this
view runs the danger of collapsing fitness into a
tautology—whatever is fittest is simply whatever
survives. To introduce other criteria is to import a
degree of positive teleological ordering and purpose
into the course of evolution. Likewise, adaptation-
ism becomes problematic—perhaps all adaptations
are simply “just-so” stories, a view Gould calls Pan-
glossian—so that we live in the best adapted of all
possible worlds. If not, how else can this merely
negative teleology explain the course of evolution,
without any independent criterion of fitness? Den-
nett asks the crucial question about teleology for our
purposes: “Does the macromolecule really want to
replicate itself?”14

We first need to demarcate the
sciences that can eschew teleology
in their proper explanations from

those which find it necessary to

invoke final causes.

In short, the “modern synthesis” in evolutionary
biology has problems with teleology. In the preface
to his influential anthology on evolutionary biology,
Sober writes of teleology:

Functional claims of this sort have quite disap-
peared from physics. Whereas Aristotle thought the
planets, no less than living things, have goals, this
teleological conception of the world is now the relic
of a bygone age. Planets move as they do because
of the laws of motion; they do not act as they do
for the good of anything.

Darwin is rightly famous for having introduced
an important materialist element into the science
of life. Organisms are goal-directed systems because
they have evolved. Their behaviors are suited to
the tasks of survival and reproduction because natu-
ral selection has allowed some traits, but not others,
to be passed from ancestors to descendants.1>

Sober thus sees Darwin as “naturalizing” teleol-
ogy by explaining it entirely in terms of natural se-
lection. But how did any matter come to have the
goals of survival and reproduction necessary to this
naturalization of teleology? Can it really explain the
complexity of life?

To address the problem of the origin of complex-
ity is really to re-ask Dennett’s question, “Does the
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macromolecule really want to replicate itself?” Stuart
Kauffman uses new aspects of chaos theory to an-
swer “Yes ... accidentally.” He believes in “order for
free,” that at a certain level of complexity, self-or-
ganization spontaneously takes place, much like a
phase transition or symmetry breaking. Macromole-
cules randomly accreted for billions of years until
they reached a certain level of order by accident. At
that point, the principle of self-organization took
over. They began to take steps to retain and perpetu-
ate that self-organization—that is, they began to try
to survive and replicate. Thus, evolution by natural
selection began—and so, Kauffman believes, will oc-
cur anywhere a certain threshold of complexity has
been reached, no matter how it happened.16

Thus, teleology is naturalized by spontaneously
coming into existence at a threshold level of com-
plexity. If this supposition is right, then the debate
should be about the initial origin of complexity, and
its likelihood—the type of work Kauffman does.!”

Biology and Teleology—
A Tentative Conclusion

So most contemporary, evolutionary biology at-
tempts to “naturalize” away any teleology in biol-
ogy, indicating that only negative teleology through
natural selection exists. Problems for that account
persist, however; Ruse’s criteria fail in particular on
the construal that only natural laws explain, and
those laws must be nonteleological. But support for
a Rusean position comes even from theists such as
John Polkinghorne, who claims that science only an-
swers “how” questions, never “why” questions—
the latter being the province of theology.

Suppose, however, that the continuing need for
functional explanation allows us to admit biology as
a teleological science. Certainly humans, as biologi-
cal objects, evince a positive teleology—we are
agents, if anything is. What then for the demarcation
of science from nonscience? The YEC claims biology
is a teleological science, in which God, as under-
stood through a pseudoliteral rendering of Genesis,
is a divine Agent who created everything in six days
some mere thousands of years ago. But the putative
existence of positive teleology in evolutionary bjol-
ogy, and its explanation of ourselves as agents, may
not need to invoke a divine Agent. Hence, the accep-
tance of teleology in biological science does not en-
tail the scientific acceptability of any theistic
perspective, much less YEC.

We need a diagnosis of the mistakes of both Ruse
and YEC. Their falsely shared assumption appears
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to center on the equation of nonteleological explana-
tions with scientific and atheistic ones, and likewise
of teleological explanations with nonscientific and
theistic claims. I hold instead that some teleological
explanations are indeed scientific, so that we must
demarcate science from nonscience in some other
way. Hence, we need to develop other criteria for
demarcation. In particular, [ advocate the method of
examining the character of the inquiry we term “sci-
entific” to determine what counts as a science or not.
I hope to show that certain virtues discovered in the
course of history are necessary for an inquiry to be
called science; but once discovered, they remain con-
stitutive of the character of ideal scientific inquiry.18

Conclusion—How to Demarcate
Science from Nonscience

A promising place to look for the enduring values
of science is Kitcher, who agrees with Laudan’s criti-
cisms of Ruse’s oversimplistic criteria, but does not
thereby give up on demarcation. Kitcher claims that
“successful science” has certain virtues which are
missing in pseudoscience or nonscience.!? In particu-
lar, a successful science has three apparently neces-
sary virtues: (1) Independent testability, ”achieved
when it is possible to test auxiliary hypotheses inde-
pendent of the particular cases for which they are
introduced”; (2) Unification,”the result of applying a
small family of problem-solving strategies to a broad
class of cases”; and (3) Fecundity,”which grows out
of incompleteness when a theory opens up new and
profitable lines of investigation.”20 In fact, these vir-
tues are not strictly logically necessary, but rather
serve as benchmarks of how good a science is. A
doctrine which fails to capture any of these, how-
ever, fails to be a science at all.!

Kitcher believes that these tests can cumulatively
create a usable criterion of demarcation. He then
argues that contemporary, evolutionary theory does
pass most of these tests, whereas YEC does not. For
example, biological fitness is explained in terms of
survival to reproduction under normal circumstances,
so that a positive teleology is built into evolutionary
theory. As a result, Kitcher believes that biologists
can “make independently testable claims about what
gives the organisms in question whatever fitness
they have.”22 So the independent testability of evo-
lutionary theory is established, and fecundity is clear
in the sense that modern genetics, molecular biology,
and manifold other fruitful avenues of investigation
have sprung from the fruits of Darwinism.23 Further,
testability and falsifiability are not quite the same
thing; we need a complete world picture to gain
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authentic falsifiability, whereas we need only partial
falsifiability to test—we need only to specify a way
in which the world “is not,” a mode of existence
which, if found out to be the case, would constitute
a test failure. Evolutionary theory can and does pass
such a test, whereas YEC cannot (if God tricks us) or
does not—as the fossils and geological strata attest.
Kitcher’s criteria thus avoid the pitfalls of Ruse’s
naive falsificationism. Therefore, we need not think
that all three (or more) criteria are necessary to be
achieved in full for ascribing the status of “science”
to a form of inquiry—rather, they cumulatively es-
tablish the character of the practice of science, with-

out perhaps thinking of any of them as either neces- .

sary or sufficient conditions for science. We thus
understand a proper demarcation between science
and nonscience in terms of the character of scientific
inquiry—and any practice that substantially violates
that character (i.e,, fails to progress over time in most
or all of the values of science) can be judged as
nonscience.

I conclude this examination of two demarcation
principles—one within science, one between science
and nonscience—by drawing some larger morals.
First, arguing that teleology has its place in science
does not somehow validate YEC. In fact, the evi-
dence for teleology in biological explanation, and in
particular the best explanation of human agency,
actually speaks unequivocally against the truth of
Bible-inspired fundamentalist creationism. What-
ever the former status of YEC, Kitcher’s criteria tell
us, indubitably, that it is unscientific today. The “to-
day” reminds us that our knowledge grows and
progresses over time, and what was once a possible
science may no longer be; for what we believe pos-
sible is always a function of what we already take
for granted. Hence, we must acknowledge the his-
torical boundedness of the scientific enterprise, and
see science as irreducibly diachronic in its demarca-
tion procedures. The strict creationists of pseudo-lit-
eralism?4 in Genesis propound a doctrine that we
now know to be false, whether or not those in former
times could know it so. Just as phlogiston theories
were once science, but are no more—they are
“merely” part of the history of science—so with YEC.
Hence, anyone wishing to teach it now must have a
religious purpose, and Judge Overton rightly saw it
as such, even if his arguments were flawed.

On the other hand, if someone wishes to intro-
duce ideas of teleology into biology and question the
“naturalistic” reduction or elimination of Aristotle’s
final cause, then a great deal of empirical evidence
is with them—not least ourselves as biological ob-
jects, the result of evolution. The burden of proof is
clearly upon those who wish to say that all agency
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can be eliminated from evolutionary biology, not
least because one product of evolution—homo sapi-
ens—daily demonstrates such teleological power.
That admission does not magically entail the truth
of any robust version of theism, however.

Kitcher claims that “successful
science” ... has three apparently
necessary virtues ... that can
cumulatively create a usable
criterion of demarcation.

The historical nature of demarcation apparently
requires that we give up attempts to completely
characterize knowledge in synchronic fashion. But
this ineluctable historicity should not blind us to the
need for intersubjective causal and metaphysical
constructs to anchor the objective success of science.
We have seen that some possible causal talk is un-
scientific—it cannot pass the tests of fecundity and
unification with what else we know. On such crite-
ria, as Kitcher points out, YEC is not a science now,
whatever its status in the distant past, for it now
clearly violates many criteria which constitute good
science.

What does this mean for the relationship of sci-
ence to the rest of our knowledge—and for scien-
tism? If an inquiry which intentionally violates the
criteria becomes nonscience, does it thereby become
nescience? That is the question of scientism. An ade-
quate answer begins with the recognition that natu-
ralism in philosophy normally claims methodologi-
cal and axiological continuity with the sciences. If so,
then naturalism and teleology must be compatible,
for to have an axiology entails that one has goals or
purposes. So any quick denial of teleology by philo-
sophical naturalism seems far-fetched.zs

As a result, I believe that the distinction between
the teleological and nonteleological sciences remains
a more profitable one than the usual methods of
dividing the cognitive territories of the various sci-
ences. The result is that any plausible naturalism
which seeks to scientize philosophy must admit the
legitimacy of teleology. But even if a methodological
naturalism which eschews all teleology is implausi-
ble, the more difficult problem of assessing explicitly
teleological versions of naturalism (scientism) re-
mains. The naturalist’s move at this point is to con-
sider this a scientific question, and I favor that move
in this context—but which science?
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It is philosophy of science which determines the
propriety of demarcation in science, and hence for
the naturalist, philosophy of science will be a meta-
science. Of course, philosophy of science also must
be a teleological science, if it is a science at all. Phi-
losophy of science is replete with talk of the aims or
goals of science, as a human activity with human
agents pursuing cognitive, epistemic, pragmatic,
and other goals, both individual and collective. That
foe of demarcation, Larry Laudan, explicitly divides
inquiry along three axes—theoretical, methodologi-
cal, and axiological. The last builds in goals or pur-
poses—and so considerations of teleology—into a
proper understanding of philosophy of science.
Laudan’s proclamation that science cannot be de-
marcated from other forms of inquiry, along with
his naturalism, then entails that any rational inquiry
would have goals as well. Rationality is thoroughly
imbued with teleology, in his account.

But I demur with at least one premise here—that
science cannot be demarcated from other forms of
inquiry. Laudan’s pragmatic axiology claims that
science has no privileged aims, not even truth—and
hence threatens to slip into relativism, for when any
inquiry’s legitimacy is relativized to the goals of that
particular inquiry, cognitive relativism lurks nearby.
While science does include teleology, that does not
mean it includes any sort of inquiry with any possi-
ble set of purposes, willy-nilly. Instead, we need to
find some fixed goals of science to determine the
character of science, and how its character differs
from the character of other forms of inquiry. In
short, an accurate axiology of science will help us
determine how to demarcate it from other practices
of human inquiry. Kitcher’s three apparently neces-
sary criteria give us a start on that task, and much
work on scientific axiology continues today. It is that
work which will lead us to the truth about the
proper aims of science, and how then to demarcate
the enterprise we call science from other, less-repu-
table ways of understanding the world in which we
live. L
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reprinted in Michael Ruse, ed., But Is It Science? (Buffalo:
Prometheus, 1988), 318.

3Larry Laudan, “Science at the Bar—Causes for Concern,” in
Michael Ruse, ed. But Is It Science? (Buffalo: Prometheus,
1988).
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rose’s “tensor” theory or superstring theory was to be
accepted.

5Philip Quinn, “The Philosopher of Science as Expert Wit-
ness,” in Science and Reality, eds. Cushing, Gutting, and
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8Daniel Dennett, Darwin’s Dangerous Idea (New York: Simon
and Schuster, 1995) is (among other things) a book-length
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into the negative purposes of natural selection.
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(Cambridge, MA: MIT Press, 1995).

10Timothy Lenoir, The Strategy of Life (Chicago: University of
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NRichard Dawkins, The Blind Watchmaker (New York: Nor-
ton, 1986). Dawkins attempts to naturalize teleology by
explicitly rejecting the argument of the impossibility of
speciation through gradual change. He does so by distin-
guishing between single-step selection and “cumulative
selection.” Dawkins sees selection over many generations
as rendering probable what we would otherwise naively
regard as improbable, because death makes evolutionary
change nonrandom—it pushes such change in the direc-
tion of overall enhanced fitness. It was Darwin’s genius, on
this view, to provide the mechanism of selection as a
naturalistic means for generating the complexity of living
things. Fitness is naturalized, yet evolution is given a
telos—that is, a nonrandom direction. That telos, however,
is nothing more than avoiding death and reproducing.
Dawkins thus ascribes what I term a “negative teleology”
to cumulative natural selection—fitness consists in avoid-
ing death, at least long enough to reproduce. That is the
sole positive purpose of the otherwise random and blind
process; no further purpose can be gleaned.

12David Papineau, “Biology, philosophical problems of,” en-
try in The Oxford Companion to Philosophy, ed. Honderich
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porary philosophers of biology now hold that functional
explanations in biology are now disguised causal explana-
tions, which explain biological traits not by looking for-
ward to future beneficial results, but by looking backwards
to the past evolutionary histories in which such results led
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13Daniel Dennett, Kinds of Minds (New York: Basic Books,
1996), 27-28. Perhaps Dennett better explains what is at
stake: he reiterates his longstanding threefold division be-
tween the physical, design, and intentional stances of ex-
planation. The crucial difference between the latter two
and the physical stance can be summed up in one word:
teleology. The latter two stances, and particularly the in-
tentional stance, take the attempt to look forward to some
particular goal (and the attempt to realize it) as the proper
method of explanation. Dennett writes: “The intentional
stance is the strategy of interpreting the behavior of an
entity ... by treating it as if it were a rational agent who
governed its ‘choice’ of ‘action’ by a ‘consideration’ of its
‘beliefs’ and desires” (p. 27). Dennett italicizes the “as if” to
demonstrate his intentional stance antirealism. He is at
pains to show that as a heuristic, the intentional stance can
provide explanatory shortcuts for phenomena ranging
from the behavior of alarm clocks to chess playing pro-
grams to ... Life (and not just the game!). But is it merely a
heuristic?
lbid., 27.
15Elliot Sober, ed., Conceptual Issues in Evolutionary Biology, 2d
ed. (Cambridge, MA: MIT Press, 1994), preface.
16Stuart Kauffman, At Home in the Universe (New York: Ox-
ford University Press, 1995).
17There are critics. For example, Michael Behe (“Molecular
Machines: Experimental Suppport for the Design Infer-
ence,” paper presented to the C.S. Lewis Society, 1994)
disagrees about the antecedent likelihood of complexity of
the proper type spontaneously arising. He argues that
irreducible complexity exists in the biological realm and
can only be explained by intelligent design.
18Theologically speaking, this position is related to views I
have on progressive revelation, developed in my Experi-
mental Philosophy of Science, unpublished.
19Philip Kitcher, Abusing Science (Cambridge, MA: MIT Press,
1982), 45.
20bid., 48.
21Ibid. Kitcher in effect applies an erotetic test, listing a series
of significant questions for the methodology and axiology
of a science:
Do the doctrine’s problem-solving strategies en-
counter recurrent difficulties in a significant range
of cases? Are the problem-solving strategies an op-
portunistic collection of unmotivated and unrelated
methods? Does the doctrine have too cozy a rela-
tionship with auxiliary hypotheses, applying its
strategies with claims that can be tested only in
their applications? Does the doctrine refuse to follow
up on unresolved problems, dismissing them as “ex-
ceptional cases?” Does the doctrine restrict the do-
main of its methods, forswearing excursions into
new areas of investigation where embarrassing
questions might arise? If all, or many, of these tests
are positive, then the doctrine is not a poor scientific
theory. It is not a scientific theory at all (pp. 48-49).

Volume 49, Number 3, September 1997

221bid., 59.

23Here the tautology objection is taken on by explaining
fitness in terms of the expected reproductive success of an
organism, as opposed to its actual reproductive success;
that “expected” success is explicable only by reference to its
genetic makeup, not its phenotype. Hence, a teleological
element is inescapably built into a proper understanding of
fitness—it must understand fitness in terms of the proper
function of a particular genotype, or its fitness for a particu-
lar ecological niche, for survival to reproduction under
normal circumstances. This “forward-looking” definition of
fitness erases the problem of tautology, at the cost of having
a robust teleology in biology.

24Pseudoliteralism, because scholars have reason to doubt
that a literal rendering of the original Hebrew of Genesis 1
indicates a strictly ex nihilo creation (more probably, Yah-
weh is seen as inducing structure upon a previously form-
less “stuff”), and even more importantly, the literary genre
of Genesis 1, a type of poetic parallelism, indicates a “lit-
eral” reading of a 6-day creation would be as mistaken as
believing a myocardial infarction had taken place when a
poet says “my heart is broken.”

25This is especially true (as I hope I have shown) if evolution-
ary biology is a crucial science for naturalism (as Philip
Kitcher, “The Naturalists Return,” Philosophical Review, 101
[1992]: 53-114; Philip Kitcher, The Advancement of Science
[New York: Oxford University Press, 1993]; and Alex
Rosenberg, “A Field Guide to Recent Species of Natural-
ism,” British Journal for the Philosophy of Science 47 [1996):
1-29 maintain). Inany case, certain other disciplines crucial
to naturalistic projects, such as history (Kitcher, “The Natu-
ralists Return”; Larry Laudan, Science and Relativism [Chi-
cago: University of Chicago Press, 1990]; et al.) and psy-
chology (Kitcher, “The Naturalists Return”) do ineluctably
involve teleology, unless a Churchlandian “neurophiloso-
phy” eventually replaces all teleological talk as fundamen-
tally mistaken.
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Naturalists frequently suggest that the imperfection found in living things is
clear evidence that organisms are the products of natural processes rather than the
products of intelligent design. I challenge this “Imperfection Argument” by identifying
and evaluating the presuppositions upon which it depends. Although the naturalist’s
argument is shown to be unsound, this does not vindicate the intelligent design position.
I suggest that it is unlikely that the issue of biological design will serve the agendas
of either naturalists or theists, and consequently that a healthy dose of humility con-
cerning this issue is perhaps the true mark of wisdom.

Natural selection will not produce absolute per-
fection, nor do we always meet, as far as we can
judge, with this high standard under nature ... The
wonder indeed is, on the theory of natural selection,
that more cases of the want of absolute perfection
have not been detected (Charles Darwin, The Origin
of Species, Chapter VI).

The issue of “biological design” has long been
at the center of the debate between naturalists and
theists.2 A traditional natural theological argument
for the existence and attributes of a deity took the
remarkable design evident in living things as its start-
ing point.? Such design was interpreted as unmis-
takable evidence for an intelligent, purposeful de-
signer. It was argued that such design could only
be explained by appeal to a divine designer. How-
ever, since Darwin’s work in the mid-nineteenth cen-
tury and subsequent work in this century, naturalists
have been in a much stronger position to argue that
natural processes alone are, in principle, adequate
to account for the designed appearance of living
things.4 They argue that it is no longer necessary to
appeal to an intelligent designer to account for the
apparent design of living things. At the very least,
Darwin’s theory shows how such design could come
about through nonintelligent, nonpurposeful proc-
esses. That is, Darwin showed how such an expla-
nation of biological design is possibly true. But, as
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theists will rightly point out, this, at most, shows
that a theistic account of biological design is not
required. It does not establish the stronger claim that
a theistic account of biological design is false, much
less that theism itself is false. Consequently, theists
are free to agree that natural processes operating
without foresight are adequate to explain biological
design, but they may also insist that theism provides
another explanation, equally rational and plausible.

At this point the debate seems to be at a standoff.
Biological design can, in principle, be explained in
either naturalistic or theistic terms. Pressing the is-
sue, the naturalist can make a distinction between
good and poor biological design. While acknow-
ledging that instances of good biological design can
be equally well explained in terms of both natural-
ism and theism, the naturalist notes that there are
other cases of poor biological design that cannot be so
easily accounted for on theistic principles. For exam-
ple, the naturalist can point out that in addition to
the stunning instances of marvelous adaptations
that seem to perfectly fit organisms for their ways of
life, there are also undeniable instances of very
poorly designed biological systems, of what Richard
Dawkins calls “botched jobs.” These observations
form the basis for a powerful criticism of theistic
accounts of biological design, and, by implication, of
theism itself.
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Biological imperfections are unbecoming to a di-
vine designer. A designer with complete knowledge
and unlimited power would surely come up with
something better than these manifestly inferior
products. Since such imperfections pervade nature
(and are much easier to detect once one has aban-
doned the view that, appearances aside, all biologi-
cal structures must be perfect because they are God’s
handiwork), the belief that an intelligent designer is
responsible for living things becomes progressively
less plausible. At the same time, however, natural-
ists have a plausible explanation for why one finds
instances of both extreme perfection of design and of
what appear to be less than optimal designs from an
engineering point of view. Because naturalism can
explain both perfection and imperfection of biologi-

cal design, but theism stumbles on the problem of

biological imperfection, it appears that naturalism is
poised to defeat theism as an explanation for the
nature of living things. Living things provide no
positive evidence for an intelligent designer, and a
careful examination of living things actually pro-
vides evidence against the existence of an intelligent
designer. In short, while biological imperfection
constitutes a logical deduction from naturalist prin-
ciples, it constitutes a remarkable prima facie defeater
for theism.

My aim in this paper is to examine this argument
more carefully. Is it really true that Darwinian natu-
ralism provides a superior explanation of biological
imperfection than theism? To answer this question
one must address several logically prior questions:
On what grounds can we assess claims about good-
ness of biological design? In what sense might bio-
logical systems be described as “perfect” or “imper-
fect?” How do naturalists go about explaining both
perfection and imperfection of biological design?
Are instances of biological imperfection really de-
featers (prima facie or otherwise) for theism? Finally,
at the end of the day, what implications (if any)
follow from the fact of biological imperfection for
the naturalist/theist debate?

The Argument from Imperfection

The “Imperfection Argument” sketched above
appears in the popular writings of biologists with
remarkable regularity. Probably the most famous
contemporary statement of the argument is Stephen
Jay Gould’s essay, “The Panda’s Thumb.”5 Gould
argues that the “panda’s thumb,” which is an elon-
gation of the radial sesamoid bone in the wrist, is a
“funny solution” to the problem of stripping the
bark from bamboo shoots. Thus, he claims that it
clearly shows its origin via contingent, historically
constrained, natural processes, rather than as the
product of an intelligent designer. As Paul Nelson

_ notes, this argument is a favorite of Gould’s, appear-

ing repeatedly in his writings.6 Gould makes the
central point of such examples clear:

If God had designed a beautiful machine to reflect
his wisdom and power, surely he would not have
used a collection of parts generally fashioned for
other purposes.... Odd arrangements and funny so-
lutions are the proof of evolution—paths that a sen-
sible God would never tread but that a natural
process, constrained by history, follows perforce.”

Despite the rhetorical power of this example,
Gould’s “panda’s thumb” argument suffers from the
fact that it is far from clear that the so-called panda’s
thumb is really such a “funny solution” as he sup-
poses. There is good evidence that this structure suits
the panda’s mode of life admirably, and might better
be thought of as a marvelous adaptation—e.g., an
instance of good biological design.® To make the natu-
ralist’s argument against intelligent design as strong
as possible, we need to focus on more clear-cut in-
stances of biological imperfection.

Richard Dawkins provides the types of examples
we need, namely, examples of “outright imperfec-
tions in ... design.”® The first example concerns
“flatfish” (e.g., halibut, sole, plaice). These are bony
fish that, instead of swimming in a “vertical” posi-
tion like most bony fish, lie on their side on the ocean
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bottom and swim in this essentially horizontal posi-
tion. The problem with this arrangement is that
when a typical fish takes to lying on its side on the
ocean bottom, one eye will always be staring down
into the sand—making the eye effectively useless.
Flatfish have “compensated” for this weakness by
undergoing a developmental process in which the
lower eye moves around to the upper side of the
fish. Juvenile flatfish start life swimming near the
surface in the usual vertical position for bony fishes.
But then a developmental process begins in which
“the skull starts to grow in a strange, asymmetrical,
twisted fashion, so that one eye, for instance the left,
moves over the top of the head to end up on the
other side. The young fish settles on the bottom,
both its eyes looking upwards, a strange Picasso-like
vision.”10

The second example also concerns eyes—in this
case, vertebrate eyes. All vertebrate retinas are cov-
ered with “photocells” (rods and cones) leading to
“wires” (nerves) which eventually converge in the
optic nerve. The optic nerve carries signals to the
visual processing centers in the brain. So far so good.
But Dawkins then notes that:

Any engineer would naturally assume that the pho-
tocells would point toward the light, with their wires
leading backwards towards the brain. He would
laugh at any suggestion that the photocells might
point away from the light, with their wires departing
on the side nearest the light. Yet this is exactly what
happens in all vertebrate retinas. Each photocell is,
in effect, wired in backwards, with its wire sticking
out on the side nearest the light. The wire has to
travel over the surface of the retina, to a point where
it dives through a hole in the retina (the so-called
“blind spot”) to join the optic nerve. This means
that light, instead of being granted an unrestricted
passage to the photocells, has to pass through a
forest of connecting wires, presumably suffering at
least some attenuation and distortion ...11

Dawkins mentions that the attenuation and dis-
tortion caused by the backwards wiring of the pho-
tocells may not be very great, “but, still, it is the
principle of the thing that would offend any tidy-
minded engineer!”12

I selected these two examples because each clearly
involves design which is less than optimal from an
engineering perspective, and because in each case,
Dawkins wants to draw the conclusion that such
poor design is difficult to explain on the assumption
that living things have been designed by an intelli-
gent designer. The contrast is clearly between crea-
tion by an intelligent designer and production by
unintelligent natural processes. As Dawkins notes:
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“Evolution can sometimes be more strongly sup-
ported by evidence of telling imperfections than by
evidence of perfection.”13 If Dawkins truly wants to
explain “why the evidence of evolution reveals a
universe without design” (the subtitle of his book,
The Blind Watchmaker), then by “evolution” here, he
must mean more than just descent with modifica-
tion. Evolution has to mean descent with modifica-
tion without any type of intelligent design or guid-
ance involved in any way. According to Dawkins,
the theist is faced with a serious problem if things
like flatfish were designed by an intelligent designer.
He notes:

The whole skull of a bony flatfish retains the
twisted and distorted evidence of its origins. Its very
imperfection is powerful testimony of its ancient
history, a history of step-by-step change rather than
of deliberate design. No sensible designer would have
conceived such a monstrosity if given a free hand
to create a flatfish on a clean drawing board.14

With these examples in mind, we can now state
the Imperfection Argument more clearly as follows:

The Imperfection Argument

P1: For any property p of a biological entity, p is the
product either of a wise and powerful designer,
or of unintelligent, historically constrained, natu-
ral processes (e.g., natural selection).

P2: If p is the product of a wise and powerful de-
signer, then p should be perfect.

P3: p is not perfect.

C: Therefore, p is not a product of a wise and pow-
erful designer, but came about by unintelligent,
historically constrained, natural processes.

The imperfection argument underlies the claims
associated with the two examples described above.
It is undeniable that such examples have great per-
suasive force. But our question here is whether we
ought to be swayed by them. Is the Imperfection
Argument sound? Should one accept its conclusion
based on its premises? Are the premises themselves
true?

The Imperfection Argument Examined
Mutually Exclusive Alternatives?

Consider the first premise. P1 assumes that crea-
tion by an intelligent designer and production by
natural processes are mutually exclusive possibili-
ties. Yet many theists will be happy to admit that
living things may have at least some properties be-
cause of unintelligent, historically constrained, natu-

Perspectives on Science and Christian Faith



Darwinian Naturalism, Theism, and Biological Design

ral processes. That is, theists are free to suppose that
God instituted the physical and biological laws that
govern the evolutionary process, and then gave the
actual working out of evolution relatively free reign.
God would then be directly responsible for “setting
up” the process of evolution, but only indirectly
responsible for the specific products subsequently
produced. As Loren Haarsma points out:

Proponents of evolutionism frequently argue that
biological life could not have been intelligently de-
signed because it shows many examples of “flawed
design,” such as the blind spot in the human eye.
But surely this is just a divine example of the straw-
man argument. It ignores the option that the Creator
might design an entire evolutionary system and
choose to work through natural processes and
“chance” events to produce the desired results—
even if certain details appear as minor flaws.15

Therefore, theists are free to argue that God chose
to create the present biota of the earth through natu-
ral laws (progressive creation). They can argue that
the Darwinian explanation of biological perfection
and imperfection may be essentially correct, while
rejecting the naturalist assumption that the entire
process proceeds without the instigation of an intel-
ligent designer. Creation through such “secondary
causes” might even be considered more becoming
to the divine wisdom—a view that Darwin drew
attention to in the Origin.1é He states elsewhere in
the Origin that ”All corporeal endowments” may be
progressing toward perfection without yet being per-
fect. Present biological imperfection is compatible
with ultimate biological perfection.

[Theists] can argue that the
Darwinian explanation of
biological perfection and

imperfection may be ... correct,
while rejecting the naturalist
assumption that the entire process
proceeds without the instigation
of an intelligent designer.

Why, then, might someone suppose that there are
mutually exclusive alternatives of the sort assumed
in P1? We can, of course, revise P1 so that it does state
mutually exclusive alternatives.

P1: For any property p, of a biological entity, p is

either the direct product of a wise and powerful
designer, or of unintelligent, historically con-

Volume 49, Number 3, September 1997

strained natural processes (e.g., natural selec-
tion), but not of both.

Reformulating P1 in this fashion does present mu-
tually exclusive alternatives. However, this formu-
lation cannot be used in an argument against theism,
but only against the considerably more narrow po-
sition that asserts that living things were originally
created in something like their present form. While
some theists do hold this view, it is not identical
with, nor a logical consequence of, theism as defined
earlier. As it stands, therefore, P1 describes a false
dichotomy, and consequently ought to be rejected.

What Should We Expect from a Divine Designer?

Consider the second premise. According to P2,
if a given property of a biological entity is the prod-
uct of a wise and powerful designer, then that prop-
erty should be perfect. What reasons might be offered
in support of this claim? In particular, what property
or set of properties of God’s nature entails that
everything he creates must be perfect? P2 presup-
poses that a divine designer would only want to
produce organisms that lack the kinds of imperfec-
tions identified above. But this assumption is open
to question. Theists already believe that God created
the world. None believe that every aspect of the
world is perfect. Created things—it might be ar-
gued—are, in virtue of being created, necessarily
limited and imperfect. The imperfection of biological
things would not then be a distinct problem requiring
special explanation. Any argument that assumes
that God, being perfect, could only create perfect
entities, rests on the dubious idea that a perfect being
could only want to create other perfect beings. There
is, of course, no reason to assume this. It has the
undesirable consequence of making God far more
limited than the intelligent creatures, which theists
believe he created. There is no obvious necessary
connection between the perfection of a Creator and
the perfection of that which he creates. While we
might expect a good Creator to create at least some
“good” creatures, nothing about the goodness of
God entails that he should create only perfect crea-
tures. P2 is thus entirely without support.

“Perfect Design”

Finally, we must consider the claim that a given
property of a biological entity is not perfect (i.e., P3).
Naturalists, like Dawkins, point out that instances of
contraptions and contrivances—imperfections of
design—are just what one would expect from the
Blind Watchmaker, natural selection. The implica-
tion is that one would expect much better from a
divine designer. But how much better? Just a little
better? This seems arbitrary. For each little bit better
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designed an organism is, one could then ask why it
was not just a bit better designed than that. The only
non-arbitrary degree of goodness of design is per-
fection itself. Why think that this is even possible? Is
the notion of a perfectly designed organism a coher-
ent idea?

Proponents of the Imperfection
Argument claim that imperfection
among the properties of living
things is a powerful argument
against theism and in support of
some type of naturalistic
account of evolution.

“Perfect design” is simply the limit notion of good
design. Examples of good biological design are a
dime a dozen. Dawkins discusses bat sonar as an
example of good design, and once one becomes fa-
miliar with the astounding details of this example,
it is hard to think of a better example of well-de-
signed functional complexity. There are, however,
better examples of biological perfection, i.e., cases
where it is difficult to imagine a superior solution
to a particular problem. The best examples come
from cases of mimicry in which one species (typi-
cally harmless) mimics another (typically poisonous
or toxic). Examples of protective mimicry include
the (tasty) Viceroy butterfly that mimics the (toxic)
Monarch butterfly, nonvenomous snakes that mimic
in their coloration highly venomous snakes, and
(nonstinging) flies that closely resemble honeybees.
Other examples come from protective camouflage,
for example, stick insects and leaf insects that closely
resemble the foliage they live on, larva of swallowtail
butterflies that resemble bird droppings, etc.l?7 In
each case, there is a “model” and a “mimic.” To
the extent that the mimic is indistinguishable to
predators from the model, to that extent the mimic
is “perfect.” In these cases, we seem to have a clear-
cut—and even operationally useful—notion of bio-
logical perfection. While such organisms are pre-
sumably less than perfect in other respects, in the
limited domain of mimicry, such organisms could
not be improved upon.

When we consider whole organisms, however,
things are very much different. What sorts of char-
acteristics would a perfect organism have? Using
standard measures of adaptedness, we would have
to say that a perfect organism is one that lives for-
ever, converts all of its energy consumption into
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reproductive activities, produces viable offspring at
an infinite rate, moves through the environment
with zero friction, is impervious to enemies or
predators, can hear all frequencies of sound waves,
see all wavelengths of electromagnetic radiation, etc.
The idea of such an organism existing is, of course,
absurd. It is not even a possible organism. As May-
nard Smith notes, in thinking about the perfection of
biological systems, it becomes clear that specifying
the range of possible phenotypes becomes crucial.18
The problem here is that we have no way of know-
ing what this range is. Moreover, it is not clear that
the concept of a “perfect organism” is compatible
with biodiversity. Perhaps, at most, one truly perfect
phenotype is possible. In this case, biological perfec-
tion could only be achieved at the expense of the
wide variety of kinds of life forms that we do find.1?
Local perfection could be achieved only at the ex-
pense of global perfection. The crucial point here is
that we are in no position to know whether such
global considerations are relevant or not. Conse-
quently, we are in no position to conclude that it is
unbecoming of a divine designer to design less than
perfect organisms.

Naturalism and Biological Imperfection

Naturalist Explanations of
Biological Imperfection

The analysis of the Imperfection Argument above
suggests that it is wanting in several important re-
spects. There is also a second, related issue concern-
ing this argument that we have not yet examined.
Proponents of the Imperfection Argument claim that
imperfection among the properties of living things
is a powerful argument against theism and in support
of some type of naturalistic account of evolution. The
claims of Gould and Dawkins given earlier only
make sense if some type of naturalistic account of
evolution provides a more adequate account of bio-
logical design than is available on theistic grounds.

Consider again the case of the flatfish, which was
supposed to be a prima facie defeater for theism. The
naturalist can explain this imperfection, at least in
principle. According to Dawkins, when the free-
swimming, vertically oriented ancestors of flatfish
originally took to bottom dwelling, it was better off
lying on its side than balancing precariously on its
knife edge of a belly. Would-be intermediates be-
tween these ancestors and present-day flatfish that
attempted this balancing act did worse in the short
term than their more stable, bottom-hugging (side-
lying) rivals. Dawkins speculates that in genetic hy-
perspace there is a smooth trajectory connecting
these free-swimming, ancestral bony fish to contem-
porary flatfish lying on their sides with twisted
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skulls. On the other hand, there was no smooth tra-
jectory connecting these ancestors to (possible but
unactualized) bony fish flattened horizontally.

Turning to his other example of biological imper-
fection, Dawkins admits that he doesn’t know the
exact explanation for why the vertebrate eye is struc-
tured as it is. But he is willing to bet that it had
something to do with the trajectory through genetic
hyperspace that would have to be traversed in order
to turn the retina the right way around, once it had
already started in the wrong direction. The idea is
that some primitive ancestor to contemporary verte-
brates acquired a light-sensitive photocell, and the
“wires” from it just happened to be coming out the
wrong side. But because this proved more advanta-
geous than not having a functioning photocell at all,
it provided some survival advantage for its posses-
sor. Once this advantage was in place, any step
backwards, for example, toward no functioning
photocell at all, would have been selected against.
So the process continued to build on its initial ad-
vantageous, but deeply flawed, beginning, eventu-
ally resulting in the highly useful, but functionally
ill-conceived, vertebrate eyes of today. Initial contin-
gency coupled with selective pressures drove the
process of eye-building further along the path to
contemporary vertebrate eyes. With each step along
the way, it became progressively more difficult to go
back and rewire the eyes in the functionally superior
way. Selection can continue to improve the verte-
brate eye in the future, but it is unlikely to undertake
a fundamental overhaul of its basic design features,
flawed though they are.

Assessing the Naturalist’'s Explanation of
Biological Imperfection

One problem with Dawkins’ argument concern-
" ing flatfish in terms of trajectories through genetic
hyperspace is that he admits that there are some
bony fish that have evolved flatness in a symmetri-
cal, skate-like way. So, for at least some ancestral
bony fish, there was an open trajectory from the
ancestral, vertically-flattened structure to the con-
temporary, horizontally-flattened structure. Daw-
kins offers the suggestion that perhaps the ancestors
of these latter fish “were already slightly flattened
for some other reason.”2® Yes, perhaps. But if sym-
metrical flattening was possible for some bony fish,
why wasn'’t it possible (or if it was possible, why
wasn’t it actualized) for others? Given the “probably
costly distortions involved in having two eyes on
one side,” presumably selection would have favored
the symmetrical over the asymmetrical design.2! The
only way to explain why the best design was real-
ized in the one case but not in the other is to appeal
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to the contingency of initial conditions and the irre-
versible nature of selection-driven evolution once it
has gotten underway. In other words, the explana-
tion is entirely conjectural.

The Darwinian naturalist can
only appeal to unknown, but
possible, contingent events fo
explain why certain coordinates in
design space have been occupied,
while others remain vacant.

A similar type of problem attends the other ex-
ample of biological imperfection Dawkins discusses.
If some invertebrate eyes are wired the right way,
then it is not clear why vertebrate eyes couldn’t be
wired the right way too. Granted that initial contin-
gent events started things in the wrong direction,
why couldn’t these useful, but flawed, designs have
been usurped by creatures with even more useful,
properly designed eyes? A keystone of Dawkins’
argument is that every slight improvement in any
biological structure is enough to make it visible to
selection, and hence selected. All it would have
taken for properly-wired, vertebrate eyes to be the
norm now would be for there to have been a few
properly wired prototypes around when the actual
vertebrate ancestors got their start. This does not
seem a priori impossible. Yet Dawkins has to sup-
pose that there were no well-designed competitors
around, or if there were, that for some reason they
did not usurp their poorly-designed cousins. Ulti-
mately, therefore, the Darwinian naturalist can only
appeal to unknown, but possible, contingent events
to explain why certain coordinates in design space
have been occupied, while others remain vacant.

Perfection, Imperfection, and Contingency

When we combine reflections on the two exam-
ples of biological imperfection Dawkins gives, the
problems I have been noting become more acute.
Just as we can compare “flawed” vertebrate eyes
with the well-designed eyes of some invertebrates,
so too we can compare the “flawed” morphological
design of flatfish both with the superior morpho-
logical design of normal (vertically oriented) bony
fish and with the horizontally flattened, but sym-
metrical, cartilaginous rays. If some shark-like an-
cestors could become flattened horizontally and
remain symmetrical, why couldn’t the bony ances-
tors of flatfish have accomplished the same thing?
Granted, there may be differences between verte-
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brates and invertebrates on the one hand, and bony
fish and cartilaginous fish on the other, but it is still
not clear why these differences could not be
breached. In the case of the vertebrate eye, Dawkins
tells us that once the eye was wired the “wrong”
way, it became impossible (or at least extremely dif-
ficult) for natural selection to reorient the photocells
in the right direction. On the other hand, in the case
of the flatfish, there is an obvious biological imper-
fection (one eye staring down into the sand, and
therefore effectively useless) that is “corrected” by
juvenile flatfish undergoing a developmental proc-
ess that moves the sandward-looking eye around to
the top surface of the fish. If this developmental
process is possible (which, being actual, it is), then
why couldn’t the same sort of process work for the
photocells of the vertebrate eye? Both involve sim-
ply rotating and reorienting a structure, not disman-
tling it and starting over. In the occurrence of the
photocells, one could imagine a smooth trajectory
through design space in which the photocells, in-
stead of facing directly backwards, face 10° to the
side. Since the nerves would now occlude less of
their light-oriented surface, there would be a slight
(but perhaps significant) improvement in visual
power. Another 10% rotation would produce addi-
tional improvements, etc., until the photocells were
all facing in exactly the right direction (i.e., toward
incoming photons). No saltations are required and
no radical restructuring of the design of the eye is
necessary, only a gradual, incremental reorientation
of photocells in the direction of greater efficiency.
Again, if such a process has occurred in flatfish with
respect to the entire eye (and with corresponding
changes in the skull), why not in the photocells of
these very same eyes?

Darwinian naturalists
acknowledge both the extreme
petfection of some organic
structures and the obvious
impetfection of others, and explain
both in terms of natural selection
operating on initial contingency.

There thus seems to be a curious tension at the
center of Darwinian naturalism. On the one hand,
Darwinian naturalists are fond of stressing the
power of natural selection to produce the extreme
adaptedness and the virtual perfection of the struc-
tural and functional properties of living things. Un-
like their natural theologian forbears, however, they
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wish to insist that such perfection come about with-
out assistance from any kind of divine mind orches-
trating this process. According to the Darwinian
naturalist, the entirely opportunistic process of natu-
ral selection has the power to shape organisms to an
almost unimaginable degree of perfection. On the
other hand, one of the commonest and most persua-
sive arguments used by Darwinian naturalists
against the hypothesis of special creation or divine
control of the evolutionary process starts from rec-
ognition of the all-too-common instances of imper-
fection to be found in the living world, instances
which suggest a more haphazard evolution of or-
ganic structures, one unbecoming the technical skills
possessed by an intelligent divine designer. Conse-
quently, Darwinian naturalists acknowledge both
the extreme perfection of some organic structures
and the obvious imperfection of others, and explain
both in terms of natural selection operating on initial
contingency. Is this a consistent position?

Conclusions: Theism and Naturalism
as Explanations of Biological Design

As far as I can see, there is no inconsistency in the
naturalist’s explanation of perfection and imperfec-
tion in biological design. It is true that such expla-
nations are frequently “speculative,” but if we are
only concerned with the issue of consistency, show-
ing that something is possible is sufficient. Worries
arise when-one considers justification for the largely
post hoc nature of naturalistic explanations of par-
ticular instances of good and poor biological design.
It is far easier to explain instances of each in terms
of postulated initial conditions and constraints than
it is to identify the particular conditions and con-
straints operating in specific cases. Indeed, it may be
impossible to do this in most cases.

Theists may be eager to exploit this weakness of
naturalism, but here I believe that they should tread
carefully. It is true that the Darwinian naturalist is
forced to resort to speculative explanations for bio-
logical design, but it should not be thought that this
fact in any way elevates the theistic position to a
point above that of the naturalist.22 Both must ulti-
mately concede that there are limits to our present
ability to account for some of the most striking fea-
tures of the natural world. While the Darwinian
naturalist can give a theoretically sophisticated and
empirically rich account of why certain aspects of
the world are the way they are, the theist can either
(1) accept the Darwinian explanation, but insist that
the naturalistic metaphysics often presupposed by
Darwinians are mistaken, or (2) reject Darwinian
explanations in favor of some type of direct creation
model. In either case, the theist, no less than the
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naturalist, is forced to resort to speculative hypothe-
ses about why things are the way they are. Whereas
the naturalist must appeal to contingency and his-
torical constraints, the theist must appeal to God’s
voluntary actions. Since both theists and naturalists
eventually come face-to-face with untrespassable
epistemic limits, they may be closer to one another
on the issue of explaining biological design than it
at first appears.

[Naturalists and theists] must
ultimately concede
that there are limits to our
present ability to account for
some of the most striking features
of the natural world.

In summary, while there is no inconsistency in the
Darwinian naturalist explanation of biological de-
sign that can be exploited by theists, at the same
time, the naturalist argument that imperfection of
biological design refutes the theistic viewpoint is
seen to be unsound. It therefore seems unlikely that
the naturalism/theism debate will be resolved on
the battlefield of biology. Darwinism did mark the
end of the superior epistemic position occupied by
theism wvis-d-vis naturalism. As Dawkins remarks,
before Darwin it was impossible to be an intellectu-
ally fulfilled atheist. Even Hume, who in other re-
spects seems to have had little use for God, found it
necessary in his Dialogues Concerning Natural Relig-
ion to admit that something akin to Mind is respon-
sible for the order of the world.23 Before Darwin, it
was very difficult to believe that the order of nature
could have arisen through purely natural processes.
After Darwin, this became much more credible. It
became a rational cognitive option. So Darwinism
did have some effect on what it was and is rational
to believe. In effect what Darwinism did was to level
the playing field. Naturalism and theism became
two almost evenly matched players on the intellec-
tual field. It is hard to see how either could now
displace the other. Both are logically compatible
with the empirical evidence we have at our disposal,
and with any evidence we are likely to encounter
through additional scientific investigation.2¢ There
is, of course, a natural human tendency to take sides
and seek intellectual closure. Sometimes such clo-
sure can be attained honestly; at other times, it can-
not. A frank confession of our uncertainty here may
be the mark of wisdom. <
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For the scientific community, intelligent design represents creationism'’s latest grasp
at scientific legitimacy. Accordingly, intelligent design is viewed as yet another ill-
conceived attempt by creationists to straightjacket science within a religious ideology.
But, in fact, intelligent design can be formulated as a scientific theory having empirical
consequences and devoid of religious commitments. Intelligent design can be unpacked
as a theory of information. Within such a theory, information becomes a reliable indicator
of design as well as a proper object for scientific investigation. In my paper, I shall
(1) show how information can be reliably detected and measured, and (2) formulate
a conservation law that governs the origin and flow of information. My broad conclusion
is that information is not reducible to natural causes, and that the origin of information
is best sought in intelligent causes. Intelligent design, thereby, becomes a theory for
detecting and measuring information, explaining its origin, and tracing its flow.

Information

In Steps Towards Life, Manfred Eigen identifies
what he regards as the central problem facing ori-
gins-of-life research: “Our task is to find an algo-
rithm, a natural law that leads to the origin of
information.”! Eigen is only half right. To determine
how life began, it is indeed necessary to understand
the origin of information. Even so, neither algo-
rithms nor natural laws can produce information.
The great myth of modern evolutionary biology is
that informatjon can be gotten on the cheap without
recourse to intelligence. It is this myth I seek to dis-
pel, but to do so I shall need to give an account of
information. No one disputes that there is such a
thing as information. As Keith Devlin remarks:

Our very lives depend upon it, upon its gathering,
storage, manipulation, transmission, security, and
so on. Huge amounts of money change hands in
exchange for information. People talk about it all
the time. Lives are lost in its pursuit. Vast commercial
empires are created in order to manufacture equip-
ment to handle it.2

*ASA Member
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But what exactly is information? The burden of this
paper is to answer this question, presenting an ac-
count of information that is relevant to biology.

The fundamental intuition underlying informa-
tion is not, as is sometimes thought, the transmission
of signals across a communication channel, but
rather the actualization of one possibility to the ex-
clusion of others. As Fred Dretske puts it:

Information theory identifies the amount of in-
formation associated with, or generated by, the oc-
currence of an event (or the realization of a state
of affairs) with the reduction in uncertainty, the
elimination of possibilities, represented by that
event or state of affairs.3

To be sure, whenever signals are transmitted across
a communication channel, one possibility is actual-
ized to the exclusion of others, namely, the signal
that was transmitted to the exclusion of those that
weren’t. But this is only a special case. Information
in the first instance presupposes not some medium
of communication, but contingency. Robert Stal-
naker makes this point clearly: “Content requires
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contingency. To learn something, to acquire infor-
mation, is to rule out possibilities. To understand
the information conveyed in a communication is to
know what possibilities would be excluded by its
truth.”4 For there to be information, there must be
a multiplicity of distinct possibilities, any one of
which might happen. When one of these possibilities
does happen and the others are ruled out, informa-
tion becomes actualized. Indeed, information in its
most general sense can be defined as the actualiza-
tion of one possibility to the exclusion of others (ob-
serve that this definition encompasses both syntactic
and semantic information).

This way of defining information may seem coun-
terintuitive since we often speak of the information
inherent in possibilities that are never actualized.
Thus we may speak of the information inherent in
flipping one-hundred heads in a row with a fair coin
even if this event never happens. There is no diffi-
culty here. In counterfactual situations, the defini-
tion of information needs to be applied counterfac-
tually. Thus to consider the information inherent in
flipping one-hundred heads in a row with a fair coin,
we treat this event/possibility as though it were
actualized. Information needs to be referenced not
just to the actual world, but also cross-referenced
with all possible worlds.

Complex Information

How does our definition of information apply to
biology, and to science more generally? To render
information a useful concept for science we need to
do two things: first, show how to measure informa-
tion; second, introduce a crucial distinction—the
distinction between specified and unspecified informa-
tion. First, let us show how to measure information.
In measuring information, it is not enough to count
the number of possibilities excluded, and offer this
number as the relevant measure of information. The
problem is that a simple enumeration of excluded
possibilities tells us nothing about how those possi-
bilities were individuated in the first place. Con-

sider, for instance, the following individuation of
poker hands:

#1 A royal flush.
#2 Everything else.

To learn that something other than a royal flush
was dealt (i.e., possibility #2) is clearly to acquire
less information than to learn that a royal flush was
dealt (i.e., possibility #1). Yet if our measure of in-
formation is simply an enumeration of excluded pos-
sibilities, the same numerical value must be assigned
in both instances since in both instances a single
possibility is excluded.

It follows, therefore, that how we measure infor-
mation needs to be independent of whatever proce-
dure we use to individuate the possibilities under
consideration. The way to do this is not simply to
count possibilities, but to assign probabilities to
these possibilities. For a thoroughly shuffled deck of
cards, the probability of being dealt a royal flush
(i.e., possibility #1) is approximately .000002
whereas the probability of being dealt anything
other than a royal flush (i.e., possibility #2) is ap-
proximately .999998. Probabilities by themselves,
however, are not information measures. Although
probabilities properly distinguish possibilities ac-
cording to the information they contain, nonetheless
probabilities remain an inconvenient way of meas-
uring information. There are two reasons for this.
First, the scaling and directionality of the numbers
assigned by probabilities need to be recalibrated. We
are clearly acquiring more information when we
learn someone was dealt a royal flush than when we
learn someone wasn’t dealt a royal flush. And yet
the probability of being dealt a royal flush (ie,
.000002) is minuscule compared to the probability of
being dealt something other than a royal flush (i.e.,
.999998). Smaller probabilities signify more informa-
tion, not less.

The second reason probabilities are inconvenient
for measuring information is that they are multipli-
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cative rather than additive. If | learn that Alice was
dealt a royal flush playing poker at Caesar’s Palace
and that Bob was dealt a royal flush playing poker
at the Mirage, the probability that both Alice and
Bob were dealt royal flushes is the product of the
individual probabilities. Nonetheless, it is conven-
ient for information to be measured additively so
that the measure of information assigned to Alice
and Bob jointly being dealt royal flushes equals the
measure of information assigned to Alice being dealt
a royal flush plus the measure of information as-
signed to Bob being dealt a royal flush.

An obvious way to transform probabilities that
circumvents both these difficulties is to apply a nega-
tive logarithm to the probabilities. Applying a nega-
tive logarithm assigns the more information to the
less probability and transforms multiplicative prob-
ability measures into additive information meas-
ures, because the logarithm of a product is the sum
of the logarithms. What’s more, in deference to com-
munication theorists, it is customary to use the loga-
rithm to the base 2. The rationale for this choice of
logarithmic base is as follows. The most convenient
way for communication theorists to measure infor-
mation is in bits. Any message sent across a com-
munication channel can be viewed as a string of 0’s
and 1’s. For instance, the ASCII code uses strings
of eight 0’s and 1’s to represent the characters on
a typewriter, with whole words and sentences in
turn represented as strings of such character strings.
In like manner, all communication may be reduced
to the transmission of sequences of 0’s and 1’s. Given
this reduction, the obvious way for communication
theorists to measure information is in the number
of bits transmitted across a communication channel.
Since the negative logarithm to the base 2 of a prob-
ability corresponds to the average number of bits
needed to identify an event of that probability, the
logarithm to the base 2 is the canonical logarithm
for communication theorists. Thus, we define the
measure of information in an event of probability

p as —logop.5

What about the additivity of this information
measure? Recall the example of Alice being dealt a
royal flush playing poker at Caesar’s Palace and
Bob being dealt a royal flush playing poker at the
Mirage. Let’s call the first event A and the second
B. Since randomly dealt poker hands are prob-
abilistically independent, the probability of A and
B taken jointly equals the product of the probabilities
of A and B taken individually. Symbolically, P(A&B)
= P(A) x P(B). Given our logarithmic definition of
information, we thus define the amount of infor-
mation in an event E as I(E) = def —log2P(E). It then
follows that P(A&B) = P(A)xP(B) if and only if
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I(A&B) = I(A) + I(B). Since in the example of Alice
and Bob P(A) = P(B) = .000002, I(A) = I(B) = 19,
and I(A&B) = I(A) +I(B) = 19 + 19 = 38. Thus the
amount of information inherent in Alice and Bob
jointly obtaining royal flushes is 38 bits.

Since many events are probabilistically inde-
pendent, information measures exhibit much addi-
tivity. But since many events are also correlated,
information measures exhibit much nonadditivity
as well. In the example of Alice and Bob, Alice being
dealt a royal flush is probabilistically independent
of Bob being dealt a royal flush, and so the amount
of information in Alice and Bob both being dealt
royal flushes equals the sum of the individual
amounts of information.

Since many events are
probabilistically independent,
information measures exhibit

much additivity. But since many
events are also correlated,
information measures exhibit
much nonadditivity as well.

Now let’s consider a different example. Alice and
Bob together toss a coin five times. Alice observes
the first four tosses but is distracted, and so misses
the fifth toss. On the other hand, Bob misses the
first toss, but observes the last four tosses. Let’s say
the actual sequence of tosses is 11001 (1 = heads, 0
= tails). Thus Alice observes 1100* and Bob observes
*1001. Let A denote the first observation, B the sec-
ond. It follows that the amount of information in
A&B is the amount of information in the completed
sequence 11001, namely, 5 bits. On the other hand,
the amount of information in A alone is the amount
of information in the incomplete sequence 1100*,
namely 4 bits. Similarly, the amount of information
in B alone is the amount of information in the in-
complete sequence *1001, also 4 bits. This time the
information doesn’t add up: 5 = I(A&B) = I(A) +
I(B)y=4+4 =8

Here A and B are correlated. Alice knows all but
the last bit of information in the completed sequence
11001. Thus when Bob gives her the incomplete se-
quence *1001, all Alice really learns is the last bit in
this sequence. Similarly, Bob knows all but the first
bit of information in the completed sequence 11001.
Thus when Alice gives him the incomplete sequence
1100%, all Bob really learns is the first bit in this
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sequence. What appears to be four bits of informa-
tion actually ends up being only one bit of informa-
tion once Alice and Bob factor in the prior
information they possess about the completed se-
quence 11001. If we introduce the idea of conditional
information, this is just to say that 5 = I[(A&B) = I(A)
+I(BtA)=4+1.I(BlA), the conditional information
of B given A, is the amount of information in Bob’s
observation once Alice’s observation is taken into
account. This, as we just saw, is 1 bit.

I(BIA), like I(A&B), I(A), and I(B), can be
represented as the negative logarithm to the base
two of a probability, only this time the probability
under the logarithm is a conditional, as opposed to
an unconditional, probability. By definition, I(BI A)
= get —10g,P(B1 A), where P(BI|A) is the conditional
probability of B given A. But since P(BIA) = 4
P(A&B)/P(A) and since the logarithm of a quotient
is the difference of the logarithms, log,P(BIA) =
log,P(A&B) —log,P(A), and so -log,P(BIA)
—log,P(A&B) + log,P(A), which is just I(BIA)
I(A&B) - I(A). This last equation is equivalent to

I(A&B) = I(A) + I(B| A) *)

Formula (*) holds with full generality, reducing to
I(A&B) = I(A) + I(B) when A and B are probabilis-
tically independent, in which case P(B| A) = P(B) and
thus I(B1 A) =I(B).

... the complexity of information
increases as [the information
measure] increases (ot,
correspondingly, as [the
probability measure] decreases).

Formula (*) asserts that the information in both A
and B jointly is the information in A plus the infor-
mation in B that is not in A. Its point, therefore, is to
spell out how much additional information B con-
tributes to A. As such, this formula places tight con-
straints on the generation of new information. Does,
for instance, a computer program, call the program
A, by outputting some data, call the data B, generate
new information? Computer programs are fully de-
terministic, and so B is fully determined by A. It
follows that P(BIA)=1, and thus I(BIA)=0 (the
logarithm of 1 is always 0). From Formula (*) it
therefore follows that I{A&B)=1I(A), and that the
amount of information in A and B jointly is no more
than the amount of information in A by itself.
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For an example in the same spirit, consider that
there is no more information in two copies of Shake-
speare’s Hamlet than in a single copy. This is patently
obvious, and any formal account of information had
better agree. To see that our formal account does
indeed agree, let A denote the printing of the first
copy of Hamlet, and B the printing of the second
copy. Once A is given, B is entirely determined.
Indeed, the correlation between A and B is perfect.
Probabilistically this is expressed by saying the con-
ditional probability of B given A is 1, namely, P(B| A)
= 1. In information-theoretic terms this is to say that
I(BIA) =0. As a result I(B| A) drops out of Formula
(*), and so I(A&B) = I(A). Our information-theoretic
formalism, therefore, agrees with our intuition that
two copies of Hamlet contain no more information
than a single copy.

Information is a complexity-theoretic notion. As
a purely formal object, the information measure de-
scribed here is a complexity measure.6 Complexity
measures arise whenever we assign numbers to de-
grees of complication. A set of possibilities will often
admit varying degrees of complication, ranging
from extremely simple to extremely complicated.
Complexity measures assign non-negative numbers
to these possibilities so that 0 corresponds to the
most simple and o to the most complicated. For
instance, computational complexity is always meas-
ured in terms of either time (i.e., number of compu-
tational steps) or space (i.e., size of memory, usually
measured in bits or bytes) or some combination of
the two. The more difficult a computational prob-
lem, the more time and space are required to run the
algorithm that solves the problem. For information
measures, the degree of complication is measured in
bits. Given an event A of probability P(A), I(A) =
-log,P(A) measures the number of bits associated
with the probability P(A). We therefore speak of the
“complexity of information” and say that the com-
plexity of information increases as I(A) increases (or,
correspondingly, as P(A) decreases). We also speak
of “simple” and “complex” information according
to whether I(A) signifies few or many bits of infor-
mation. This notion of complexity is important to
biology since not just the origin of information
stands in question, but also the origin of complex
information.

Complex Specified Information

Given a means of measuring information and de-
termining its complexity, we turn now to the distinc-
tion between specified and unspecified information.
This is a vast topic whose full elucidation is beyond
the scope of this paper.” Nonetheless, in what fol-
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lows I shall try to make this distinction intelligible,
and offer some hints on how to make it rigorous. For
anintuitive grasp of the difference between specified
and unspecified information, consider the following
example. Suppose an archer stands 50 meters from
a large blank wall with bow and arrow in hand. The
wall, let us say, is sufficiently large that the archer
cannot help but hit it. Consider now two alternative
scenarios. In the first scenario, the archer simply
shoots at the wall. In the second scenario, the archer
first paints a target on the wall, and then shoots at
the wall, squarely hitting the target’s bull’s-eye. Let
us suppose that in both scenarios the arrow lands in
the same spot. In both scenarios, the arrow might
have landed anywhere on the wall. What’s more, any
place where it might land is highly improbable. It
follows that in both scenarios highly complex infor-
mation is actualized. Yet the conclusions we draw
from these scenarios are very different. In the first
scenario, we can conclude absolutely nothing about
the archer’s ability as an archer, whereas in the sec-
ond scenario, we have evidence of the archer’s skill.

The actualization of a possibility
(i.e., information) is specified if
the possibility’s actualization is

independently identifiable by
means of a pattern.

The obvious difference between the two scenarios
is that in the first, the information follows no pattern,
whereas in the second, it does. Now the information
that tends to interest us as rational inquirers gener-
ally, and scientists in particular, is not the actualiza-
tion of arbitrary possibilities which correspond to no
patterns, but the actualization of circumscribed pos-
sibilities which do correspond to patterns. There’s
more. Patterned information, though a step in the
right direction, still doesn’t quite get us specified
information. The problem is that patterns can be
concocted after the fact so that instead of helping
explain information, the patterns are merely read off
already actualized information.

To see this, consider a third scenario in which an
archer shoots at a wall. As before, we suppose the
archer stands 50 meters from a large blank wall with
bow and arrow in hand, the wall being so large that
the archer cannot help but hit it. As in the first sce-
nario, the archer shoots at the wall while it is still
blank. This time suppose that after having shot the
arrow, and finding the arrow stuck in the wall, the
archer paints a target around the arrow so that the
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arrow sticks squarely in the bull’s-eye. Let us sup-
pose further that the precise place where the arrow
lands in this scenario is identical with where it
landed in the first two scenarios. Since any place
where the arrow might land is highly improbable,
highly complex information has been actualized as
in the other scenarios. What’s more, since the infor-
mation corresponds to a pattern, we can even say
that in this third scenario highly complex patterned
information has been actualized. Nevertheless, it
would be wrong to say that highly complex speci-
fied information has been actualized. Of the three
scenarios, only the information in the second sce-
nario is specified. In that scenario, by first painting
the target and then shooting the arrow, the pattern
is given independently of the information. On the
other hand, in the third scenario, by first shooting
the arrow and then painting the target around it, the
pattern is merely read off the information.

Specified information is always patterned infor-
mation, but patterned information is not always
specified information. For specified information, not
just any pattern will do. Therefore we must distin-
guish between the “good” patterns and the “bad”
patterns. We will call the “good” patterns specifica-
tions. Specifications are the independently given pat-
terns that are not simply read off information. By
contrast, we will call the “bad” patterns fabrications.
Fabrications are the post hoc patterns that are simply
read off already existing information.

Unlike specifications, fabrications are wholly un-
enlightening. We are no better off with a fabrication
than without one. This is clear from comparing the
first and third scenarios. Whether an arrow lands on
a blank wall and the wall stays blank (as in the first
scenario), or an arrow lands on a blank wall and a
target is then painted around the arrow (as in the
third scenario), any conclusions we draw about the
arrow’s flight remain the same. In either case, chance
is as good an explanation as any for the arrow’s
flight. The fact that the target in the third scenario
constitutes a pattern makes no difference since the
pattern is constructed entirely in response to where
the arrow lands. Only when the pattern is given
independently of the arrow’s flight does a hypothe-
sis other than chance come into play. Thus only in
the second scenario does it make sense to ask
whether we are dealing with a skilled archer. Only
in the second scenario does the pattern constitute a
specification. In the third scenario, the pattern con-
stitutes a mere fabrication.

The distinction between specified and unspecified

information may now be defined as follows: the ac-
tualization of a possibility (i.e., information) is speci-
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fied if the possibility’s actualization is independently
identifiable by means of a pattern. If not, then the
information is unspecified. Note that this definition
implies an asymmetry between specified and un-
specified information: specified information cannot
become unspecified information, though unspeci-
fied information can become specified information.
Unspecified information can become specified as our
background knowledge increases. For example, a
cryptographic transmission, whose cryptosystem
we have yet to break, will constitute unspecified
information. However, as soon as we break the cryp-
tosystem, the cryptographic transmission becomes
specified information.

Information can be specified,
complex, or both complex and
specified. Information that is both
complex and specified I call
“complex specified information,”
or CSI for short.

What is it for a possibility to be identifiable by
means of an independently given pattern? A full
exposition of specification requires a detailed an-
swer to this question. Unfortunately, such an expo-
sition is beyond the scope of this paper. The key
conceptual difficulty here is to characterize the inde-
pendence condition between patterns and informa-
tion. This independence condition breaks into two
subsidiary conditions: (1) a condition to stochastic
conditional independence between the information
in question and particular relevant background
knowledge; and (2) a tractability condition by which
the pattern in question can be constructed from the
aforementioned background knowledge. Though
these conditions make good intuitive sense, they are
not easily formalized.8

If formalizing what it means for a pattern to be
given independently of a possibility is difficult, de-
termining in practice whether a pattern is given in-
dependently of a possibility is much easier. If the
pattern is given prior to the possibility being actual-
ized—as in the second scenario above where the
target was painted before the arrow was shot—then
the pattern is automatically independent of the pos-
sibility, and we are dealing with specified informa-
tion. Patterns given prior to the actualization of a
possibility are just the rejection regions of statistics.
There is a well-established statistical theory that de-
scribes such patterns and their use in probabilistic
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reasoning. These are clearly specifications since hav-
ing been given prior to the actualization of some
possibility, they have already been identified, and
thus are identifiable independently of the possibility
being actualized.?

Many interesting cases of specified information,
however, are those in which the pattern is given after
a possibility has been actualized. This is the case
with the origin of life: life originates first and only
afterwards do pattern-forming, rational agents (like
ourselves) enter the scene. It remains the case, how-
ever, that a pattern corresponding to a possibility,
though formulated after the possibility has been ac-
tualized, can constitute a specification. Certainly this
was not so in the third scenario above, where the
target was painted around the arrow only after it hit
the wall. But consider the following example. Alice
and Bob are celebrating their fiftieth wedding anni-
versary. Their six children all show up bearing gifts.
Each gift is part of a matching set of china. There is
no duplication of gifts, and together the gifts consti-
tute a complete set of china. Suppose Alice and Bob
were satisfied with their old set of china, and had no
inkling prior to opening their gifts that they might
expect a new set of china. Alice and Bob are there-
fore without a relevant pattern whither to refer their
gifts prior to actually receiving the gifts from their
children. Nevertheless, the pattern they explicitly
formulate only after receiving the gifts could be
formed independently of receiving the gifts—we all
know about matching sets of china and how to dis-
tinguish them from unmatched sets. This pattern
therefore constitutes a specification. What’s more,
there is an obvious inference connected with this
specification: Alice and Bob’s children were in col-
lusion, and did not present their gifts as random acts
of kindness.

But what about the origin of life? Is life specified?
If so, to what patterns does life correspond, and how
are these patterns given independently of life’s ori-
gin? Obviously, pattern-forming rational agents like
ourselves don’t enter the scene till after life origi-
nates. Nonetheless, there are functional patterns to
which life corresponds, and which are given inde-
pendently of the actual living systems. An organism
is a functional system comprising many functional
subsystems. The functionality of organisms can be
cashed out in any number of ways. Arno Wouters
cashes it out globally in terms of viability of whole
organisms.10 Michael Behe cashes it out in terms of
the irreducible complexity and minimal function of
biochemical systems.1! Even the staunch Darwinist
Richard Dawkins admits that life is specified func-
tionally, cashing out the functionality of organisms
in terms of reproduction of genes. Thus he writes:
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“Complicated things have some quality, specifiable
in advance, that is highly unlikely to have been ac-
quired by random chance alone. In the case of living
things, the quality that is specified in advance is ...
the ability to propagate genes in reproduction.”12

Information can be specified, complex, or both
complex and specified. Information that is both com-
plex and specified I call “complex specified informa-
tion,” or CSI for short. CSI is what all the fuss over
information has been about in recent years, not just
in biology, but in science generally. It is CSI that for
Manfred Eigen constitutes the great mystery of biol-
ogy, and one he hopes eventually to unravel in terms
of algorithms and natural laws. It is CSI that for
cosmologists underlies the fine-tuning of the uni-
verse, and which the various anthropic principles
attempt to understand.}3 It is CSI that David Bohm'’s
quantum potentials are extracting when they scour
the microworld for what Bohm calls “active infor-
mation.”14 It is CSI that enables Maxwell’s demon to
outsmart a thermodynamic system tending toward
thermal equilibrium.15 It is CSI on which David
Chalmers hopes to base a comprehensive theory of
human consciousness. !¢ It is CSI that within the Kol-
mogorov-Chaitin theory of algorithmic information
takes the form of highly compressible, nonrandom
strings of digits.1”

CSl is not just confined to science. It is indispen-
sable in our everyday lives. The 16-digit number on
your VISA card is an example of CSI. The complex-
ity of this number ensures that a would-be thief
cannot randomly pick a number and have it turn out
to be a valid VISA card number. What’s more, the
specification of this number ensures that it is your
number, and not anyone else’s. Even your telephone
number constitutes CSI. As with the VISA card
number, the complexity ensures that this number
won’t be dialed randomly (at least not too often),
and the specification ensures that this number is
yours and yours only. All the numbers on our bills,
credit slips, and purchase orders represent CSI. CSI
makes the world go round. It follows that CSI is a
rife field for criminality. CSI is what motivated the
greedy Michael Douglas character in the movie Wall
Street to lie, cheat, and steal. CSI’s total and absolute
control was the objective of the monomaniacal Ben
Kingsley character in the movie Sneakers. CSI is the
artifact of interest in most techno-thrillers. Ours is
an information age, and the information that capti-
vates us is CSI.

Intelligent Design

From where does the origin of complex specified
information come? In this section, I shall argue that
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intelligent causation, or equivalently design, ac-
counts for the origin of complex specified informa-
tion. My argument focuses on the nature of intelli-
gent causation, and specifically, on what it is about
intelligent causes that makes them detectable. To see
why CSl is a reliable indicator of design, we need to
examine the nature of intelligent causation. The prin-
cipal characteristic of intelligent causation is directed
contingency, or what we call choice. Whenever an
intelligent cause acts, it chooses from a range of
competing possibilities. This is true not just of hu-
mans, but also of animals and extraterrestrial intel-
ligences. A rat navigating a maze must choose
whether to go right or left at various points in the
maze. When SETI (Search for Extra-Terrestrial Intel-
ligence) researchers try to discover intelligence in the
extraterrestrial radio transmissions they are moni-
toring, they first assume that an extraterrestrial in-
telligence could have chosen any number of possible
radio transmissions. Then they try to match the
transmissions they observe with certain patterns as
opposed to others (patterns that presumably are
markers of intelligence). Whenever a human being
utters meaningful speech, a choice is made from a
range of possible sound-combinations that might
have been uttered. Intelligent causation always en-
tails discrimination, choosing certain things, ruling
out others.

The principal characteristic of
intelligent causation is
directed contingency,
or what we call choice.

Given this characterization of intelligent causes,
the crucial question is how to recognize their opera-
tion. Intelligent causes act by making a choice. How
then do we recognize that an intelligent cause has
made a choice? A bottle of ink spills accidentally
onto a sheet of paper; someone takes a fountain pen
and writes a message on a sheet of paper. In both
instances, ink is applied to paper. In both instances,
one among an almost infinite set of possibilities is
realized. In both instances, a contingency is actual-
ized and others are ruled out. Yet in one instance we
infer design, in the other chance. What is the rele-
vant difference? Not only do we need to observe that
a contingency was actualized, but we ourselves need
also to be able to specify that contingency. The con-
tingency must conform to an independently given
pattern, and we must be able to independently for-
mulate that pattern. A random ink blot is unspecifi-
able; a message written with ink on paper is
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specifiable. Wittgenstein made the same point: “We
tend to take the speech of a Chinese for inarticulate
gurgling. Someone who understands Chinese will
recognize language in what he hears. Similarly I often
cannot discern the humanity in man.”18

In hearing a Chinese utterance, someone who un-
derstands Chinese not only recognizes that one from
arange of all possible utterances was actualized, but
is also able to specify the utterance as coherent Chi-
nese speech. Contrast this with someone who does
not understand Chinese. In hearing a Chinese utter-
ance, someone who does not understand Chinese
also recognizes that one from a range of possible
utterances was actualized, but this time, because
lacking the ability to understand Chinese, is unable
to specify the utterance as coherent speech. To some-
one who does not understand Chinese, the utterance
will appear gibberish. Gibberish—the utterance of
nonsense syllables uninterpretable within any natu-
ral language—always actualizes one utterance from
the range of possible utterances. Nevertheless, gib-
berish, by corresponding to nothing we can under-
stand in any language, cannot be specified. As a
result, gibberish is never taken for intelligent com-
munication, but always for what Wittgenstein calls
“inarticulate gurgling.”

The actualization of one among several compet-
ing possibilities, the exclusion of the rest, and the
specification of the possibility actualized encapsu-
late how we recognize intelligent causes, or equiva-
lently, how we detect design. The Actualization-
Exclusion-Specification triad constitutes a general
criterion for detecting intelligence—be it animal, hu-
man, or extraterrestrial. Actualization establishes
that the possibility in question is the one that actu-
ally occurred. Exclusion establishes that there was
genuine contingency (i.e., that there were other live
possibilities, and that these were ruled out). Specifi-
cation establishes that the actualized possibility con-
forms to a pattern given independently of its
actualization.

Now where does choice, which we’ve cited as
the principal characteristic of intelligent causation,
figure into this criterion? The problem is that we
never witness choice directly. Instead, we witness
actualizations of contingency which might be the
result of choice (i.e., directed contingency) or the
result of chance (i.e., blind contingency). Specifica-
tion is the only means available to us for distin-
guishing choice from chance, directed contingency
from blind contingency. Actualization and exclusion
together guarantee that we are dealing with contin-
gency. Specification guarantees that we are dealing
with a directed contingency. The Actualization-
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Exclusion-Specification triad is therefore precisely
what we need to identify choice and with it intel-
ligent causation.

The contingency must conform to
an independently given pattern,
and we must be able to
independently formulate
that pattern.

Psychologists who study animal learning and be-
havior have known of the Actualization-Exclusion-
Specification triad all along, even if implicitly. For
these psychologists—known as learning theorists—
learning is discrimination.!® To learn a task an ani-
mal must acquire the ability to actualize behaviors
suitable for the task as well as the ability to exclude
behaviors unsuitable for the task. Moreover, for a
psychologist to recognize that an animal has learned
a task, it is necessary not only to observe the animal
making the appropriate behavior, but also to specify
this behavior. Thus to recognize whether a rat has
successfully learned how to traverse a maze, a psy-
chologist must first specify the sequence of right and
left turns that conducts the rat out of the maze. No
doubt, a rat randomly wandering a maze also dis-
criminates a sequence of right and left turns. But by
randomly wandering the maze, the rat gives no in-
dication that it can discriminate the appropriate se-
quence of right and left turns for exiting the maze.
Consequently, the psychologist studying the rat will
have no reason to think the rat has learned how to
traverse the maze. Only if the rat executes the se-
quence of right and left turns specified by the psy-
chologist will the psychologist recognize that the rat
has learned how to traverse the maze. We regard
these learned behaviors as intelligent causes in ani-
mals. Thus, it is no surprise that the same scheme
for recognizing animal learning recurs for recogniz-
ing intelligent causes generally, to wit, actualization,
exclusion, and specification.

This general scheme for recognizing intelligent
causes coincides precisely with how we recognize
complex specified information. First, the basic pre-
condition for information to exist must hold, namely,
contingency. Thus one must establish that any one
of a multiplicity of distinct possibilities might obtain.
Next, one must establish that the possibility which
was actualized after the others were excluded was
also specified. So far the match between this general
scheme for recognizing intelligent causation and
how we recognize complex specified information is
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exact. Only one loose end remains—complexity. Al-
though complexity is essential to CSI (corresponding
to the first letter of the acronym), its role in this
general scheme for recognizing intelligent causation
is not immediately evident. In this scheme, one
among several competing possibilities is actualized,
the rest are excluded, and the possibility which was
actualized is specified. Where in this scheme does
complexity figure in?

To recognize intelligent causation,
we must establish that
one possibility from a range of
competing possibilities was
actualized, determine which
possibilities were excluded,
and then specify
the actualized possibility.

The answer is that it is there implicitly. To see
this, consider again a rat traversing a maze, but now
take a very simple maze in which two right turns
conduct the rat out of the maze. How will a psy-
chologist studying the rat determine whether it has
learned to exit the maze? Just putting the rat in the
maze will not be enough. Because the maze is so
simple, the rat could by chance just happen to take
two right turns, and thereby exit the maze. The psy-
chologist will therefore be uncertain whether the rat
actually learned to exit this maze, or whether the rat
just got lucky. But contrast this now with a compli-
cated maze in which a rat must take just the right
sequence of left and right turns to exit the maze.
Suppose the rat must take one hundred appropriate
right and left turns, and that any mistake will pre-
vent the rat from exiting the maze. A psychologist
who sees the rat take no erroneous turns and in short
order exit the maze will be convinced that the rat has
indeed learned how to exit the maze, and that this
was not dumb luck. With the simple maze, there is
a substantial probability that the rat will exit the
maze by chance; with the complicated maze, this is
exceedingly improbable. The role of complexity in
detecting design is now clear, since improbability is
precisely what we mean by complexity (cf. section
“"Complex Information”).

We can summarize this argument for showing
that CSI is a reliable indicator of design as follows:
(Sl is a reliable indicator of design because its rec-
ognition coincides with how we recognize intelligent
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causation generally. To recognize intelligent causa-
tion, we must establish that one possibility from a
range of competing possibilities was actualized, de-
termine which possibilities were excluded, and then
specify the actualized possibility. What’s more, the
competing possibilities that were excluded must be
live possibilities, sufficiently numerous so that speci-
fying the actualized possibility cannot be attributed
to chance. In terms of probability, this means that
the specified possibility is highly improbable. In
terms of complexity, this means that the specified
possibility is highly complex. All the elements in the
general scheme for recognizing intelligent causation
(i.e., Actualization-Exclusion-Specification) find
their counterpart in complex specified informa-
tion—CSI. CSI pinpoints what we need to be looking
for when we detect design.

As a postscript, I call the reader’s attention to the
etymology of the word ”intelligent.” It derives from
two Latin words, the preposition inter, meaning be-
tween, and the verb lego, meaning to choose or se-
lect. Thus, according to its etymology, intelligence
consists in choosing between. It follows that the ety-
mology of the word “intelligent” parallels the for-
mal analysis of intelligent causation just given.
Thus, “Intelligent design” is a thoroughly apt
phrase, signifying that design is inferred precisely
because an intelligent cause has done what only an
intelligent cause can do—make a choice.

The Law of Conservation of Information

Evolutionary biology has steadfastly resisted at-
tributing CSI to intelligent causation. Though Eigen
recognizes that the central problem of evolutionary
biology is the origin of CSI, he has no thought of
attributing CSI to intelligent causation. According to
Eigen, natural causes are adequate to explain the
origin of CSI. The only question for him is which
natural causes explain the origin of CSI. Eigen ig-
nores the logically prior question of whether natural
causes can even, in principle, explain the origin of
CSI. Yet this is a question that undermines his entire
project.20 Natural causes are, in principle, incapable
of explaining the origin of CSI. They can explain the
flow of CSI, being ideally suited for transmitting
already existing CSI. What they cannot do, however,
is originate CSI. This strong proscriptive claim, that
natural causes can only transmit CSI but never origi-
nate it, I call the Law of Conservation of Information.
It is this law that gives definite scientific content to
the claim that CSI is intelligently caused. The aim of
this last section is briefly to sketch the Law of Con-
servation of Information.2!
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To see that natural causes cannot account for CSI
is straightforward. Natural causes comprise chance
and necessity.22 Because information presupposes
contingency, necessity is by definition incapable of
producing information, much less complex speci-
fied information. For there to be information, there

must be a multiplicity of live possibilities, one of

which is actualized, and the rest of which are ex-
cluded. This is contingency. But if some outcome B
is necessary given antecedent conditions A, then the
probability of B given A is one, and the information
in B given A is zero. If B is necessary given A, For-
mula (*) reduces to I(A&B) = I(A), which is to say
that B contributes no new information to A. It fol-
lows that necessity is incapable of generating new
information. Observe that what Eigen calls “algo-
rithms” and “natural laws” fall under necessity.

Natural causes are therefore
incapable of generating CSI.

Since information presupposes contingency, let
us take a closer look at contingency. Contingency
can assume only one of two forms. Either the con-
tingency is a blind, purposeless contingency—which
is chance; or it is a guided, purposeful contingency—
which is intelligent causation. Since we already
know that intelligent causation is capable of gener-
ating CSI (cf. section, “Intelligent Design”), let us
next consider whether chance might also be capable
of generating CSI. First notice that pure chance, en-
tirely unsupplemented and left to its own devices,
is incapable of generating CSI. Chance can generate
complex unspecified information, and chance can
generate noncomplex specified information. What
chance cannot generate is information that is jointly
complex and specified.

Biologists by and large do not dispute this claim.
Most agree that pure chance—what Hume called the
Epicurean hypothesis—does not adequately explain
CSL. Jacques Monod is one of the few exceptions,
arguing that the origin of life, though vastly improb-
able, can nonetheless be attributed to chance be-
cause of a selection effect.23 Just as the winner of a
lottery is shocked at winning, so we are shocked to
have evolved. But the lottery was bound to have a
winner, and so too something was bound to have
evolved. Something vastly improbable was bound
to happen, and so, the fact that it happened to us
(i.e., that we were selected—thus the name selection
effect) does not preclude chance. This is Monod’s
argument and it is fallacious. It utterly fails to come
to grips with specification. Moreover, it confuses a
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necessary condition for life’s existence with its ex-
planation. Monod’s argument has been refuted by
the philosophers John Leslie,?* John Earman,?> and
Richard Swinburne.?¢ It has also been refuted by the
biologists Francis Crick,” Bernd-Olaf Kiippers,?8
and Hubert Yockey .2 Selection effects do nothing to
render chance an adequate explanation of CSI.

Most biologists, therefore, reject pure chance as
an adequate explanation of CSI. The problem here
is not simply one of faulty statistical reasoning. Pure
chance as an explanation of CSI is also scientifically
unsatisfying. To explain CSI in terms of pure chance
is no more instructive than pleading ignorance or
proclaiming CSI a mystery. It is one thing to explain
the occurrence of heads on a single coin toss by
appealing to chance. It is quite another, as Kiippers
points out, to follow Monod and take the view that
”the specific sequence of the nucleotides in the DNA
molecule of the first organism came about by a
purely random process in the early history of the
earth.”30 CSI cries out for an explanation, and pure
chance won’t do. As Richard Dawkins correctly
notes: “We can accept a certain amount of luck in
our [scientific] explanations, but not too much.”31

If chance and necessity left to themselves cannot
generate CSI, is it possible that chance and necessity
working together might generate CSI? The answer
is “No.” Whenever chance and necessity work to-
gether, the respective contributions of chance and
necessity can be arranged sequentially. But by ar-
ranging them sequentially, it becomes clear that at
no point in the sequence is CSI generated. Consider
the case of trial-and-error (trial corresponds to ne-
cessity and error to chance). Once considered a
crude method of problem solving, trial-and-error
has so risen in the estimation of scientists that it is
now regarded as the ultimate source of wisdom and
creativity in nature. The probabilistic algorithms of
computer science all depend on trial-and-error.32 So
too, the Darwinian mechanism of mutation and
natural selection is a trial-and-error combination in
which mutation supplies the error and selection the
trial. An error is committed after which a trial is
made. But at no point is CSI generated.

Natural causes are therefore incapable of gener-
ating CSI. This broad conclusion I call the Law of
Conservation of Information, or LCI for short. LCI
has profound implications for science. Among its
corollaries are the following: (1) The CSI in a closed
system of natural causes remains constant or de-
creases; (2) CSI cannot be generated spontaneously,
originate endogenously, or organize itself (as these
terms are used in origins-of-life research); (3) The
CSI in a closed system of natural causes either has
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been in the system eternally or was at some point
added exogenously (implying that the system
though now closed was not always closed); (4) In
particular, any closed system of natural causes that
is also of finite duration received whatever CSI it
contains before it became a closed system.

This last corollary is especially pertinent to the
nature of science for it shows that scientific explana-
tion is not coextensive with reductive explanation.
Richard Dawkins, Daniel Dennett, and many scien-
tists are convinced that proper scientific explana-
tions must be reductive, moving from the complex
to the simple. Dawkins writes: “The one thing that
makes evolution such a neat theory is that it explains
how organized complexity can arise out of primeval
simplicity.”33 Dennett views any scientific explana-
tion that moves from simple to complex as “ques-
tion-begging.”34 Thus Dawkins explicitly equates
proper scientific explanation with what he calls “hi-
erarchical reductionism,” according to which “a
complex entity at any particular level in the hierar-
chy of organization” must properly be explained “in
terms of entities only one level down the hierar-
chy.”35 While no one will deny that reductive expla-
nation is extremely effective within science, it is
hardly the only type of explanation available to sci-
ence. The divide-and-conquer mode of analysis be-
hind reductive explanation has strictly limited ap-
plicability within science. In particular, this mode of
analysis is utterly incapable of making headway
with CSI. CSI demands an intelligent cause. Natural
causes will not do. &
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Communications

Time and Eternity

Adam Drozdek

In “Eternity and the Personal God,” Karl Busen
addresses the problem of an alleged incompatibility
between God’s eternity and his personhood: it is
sometimes claimed that God can be either an eternal
being or a person, but not both at the same time.l
Nelson Pike, for example, claims that mental activi-
ties such as thinking, remembering, imagining, etc.
are inherently temporal, thus they cannot be exe-
cuted in eternity, if eternity is understood as time-
lessness rather than time endlessness. To grapple
with this problem, Busen calls on the distinction,
introduced by David Park, between Time 1 and
Time 2. Time 1 is modeless, like the time parameter
used in equations; Time 2 is characteristic of human
consciousness, distinguishing among the three
modes of time: past, present, and future.

Busen'’s solution applies Park’s thesis of comple-
mentarity of Time 1 and Time 2 to the eternity of
God: “The biblical God is eternal and assumedly
timeless (or better, in Time 1).” Moreover, “the bib-
lical God is personal and in Time 2 ... God's ‘time-
less” eternity and his temporal relationship to the
world would then be part of his essence” (p. 45).
There is here, however, at least a terminological dis-
sonance. Can Time 1 be considered timeless, or can
any time, for that matter, be timeless? Time 1 is what
it is, namely time, although its modes are sus-
pended. Time variables in physical equations, how-
ever, refer to time—physical, real, objective time—
and their modeless way of operation consists in not
tying the equations to any particular point of time.
The equations are valid any time, any time, so that
specific time has to be supplied in the equation if it
is to be applicable in a particular situation. Leaving
out this instantiation in the equation does not make
the time timeless, it only makes equations generally
valid.
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The same is true for any type of variable, particu-
larly space. If a space variable in an equation is used,
does it mean that some spaceless space is meant?
After all, it can be considered a modeless space (al-
though not in all equations) that does not make any
distinction between left and right, up and down, etc.
Therefore, Time 1 can be considered at best an image
of timeless eternity but should not be identified with
it. In this way, God’s eternity would be elevated
above the time physicists use in their equations, un-
less physicists’ tenseless time is endowed with a
metaphysical dimension. That is also what Busen
suggests when he mentions that “God transcends the
two times” (p. 46). Thus, if Time 1 is to be an image
of eternity, then Paul Tillich’s statement that it
would be foolish to imply that time is the image of
timelessness” may sound too harsh, let alone, unjus-
tified.

True, God transcends the two times, and accord-
ing to Thomas Aquinas, God “is his own eternity,”
or "eternity is nothing else but God himself.”2 Thus,
reducing such a grand vision of God’s eternity to
timeless time of physical equations does not appear
to be a well-directed enterprise. Eternity, as Aquinas
repeats after Boethius, is a “simultaneously whole
and perfect possession of interminable life.”? Inter-
minable, that is, unbounded, and hence, it can be
claimed, infinite. In this way, infinity would be an
underlying concept of eternity. Descartes used this
attribute as a principal attribute of God: God is infi-
nite and God’s actual infinity is tantamount to his
perfection, by which infinity acquires the status of a
sacred attribute which is reserved to God alone.4
This is similar to Aquinas’s belief that eternity is
perfect possession of interminable (infinite?) life,
and thus God is identified with eternity. This state-
ment, however, can be strengthened if we realize

Perspectives on Science and Christian Faith



Communication

that Park’s division is not sufficient for proper un-
derstanding of the importance of eternity.

Augustine was the first to convey the idea that
God is greater than infinity, since to God even the
infinite is finite. Thus, according to Augustine, there
are three different levels of reality: the finite, the
infinite, and the absolute. Augustine might have
been influenced here by Plotinus’s concept of One:
the One—like Plato’s idea of good—is outside of
essence and being.> Augustine’s views were later
corroborated by developments in set theory. There
are finite sets and transfinite sets, but there is no set
encompassing all sets: such an assumption leads to
antinomies. Georg Cantor was quick to use his
mathematical analyses for theological purposes and
saw in the hjerarchy of transfinite numbers stairs
leading to the throne of God.¢ This tripartite division
of reality—the finite, infinite, and suprainfinite—can
also be seen in the realm of time.

To be sure, one must not be as cavalier about the
concept of eternity as Leibniz, to whom “there is
nothing simpler than the concept of eternity.”7 It
seems, however, that eternity can be understood in
three ways: (1) time without end, (2) truths valid
always and everywhere, and (3) atemporal exist-
ence.8 Park’s Time 1 is of the second category since
it pertains to the universality of physical laws.
Atemporal existence, most important within God’s
eternity, seems to be included in Busen'’s statement
that “God transcends the two times.” God surpasses
the bounds of time. He is a timeless, atemporal being
who is faintly reflected in Time 1. So Time 1, to use
Cantor’s saying, resembles stairs which lead to the
throne of God. But Time 1 is hardly the essence of
God. The division would be among what is limited
in time, what is endless, and what is eternal. Only
God is in the third category.?

Does this mean that God is detached from time,
like the God of deists? Because God is his eternity,
does it mean that God himself has no connection
with time? Busen says that for Aquinas “God’s eter-
nity has no connection with time” (p. 41). Aquinas
himself plainly states that God’s “eternity includes
all times.”10 This should be obvious in systems that
accept that the world has been created, created by
an eternal Being, and that the world was infused
with time. For this world, the material world, time
is an inseparable characteristic, even its essence. But
in such systems as Aristotle’s, where the world is
uncreated and God plays only the role of the prime
mover, eternity would include all times because
eternity is time. Secondly, extratemporal eternity in-
cludes time(s) because of the Incarnation, which is a
primary argument in Christianity.
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Busen tries to answer the question whether God'’s
eternity can be reconciled with his personhood. He
answers “Yes” at the cost of sometimes blurring the
line between the eternal and the temporal by leaning
toward confining God’s eternity to Pike’s Time 1.
The fact that he also says that “God transcends the
two times” indicates that he is not comfortable with
this stress put on Time 1. And he should not be.

Let us Jook at the problem not from the perspec-
tive of the divine but from that of the human. Does
the fact that people perform their mental activities
in time mean that their temporality constitutes hu-
manness of humans? After Pike, Busen lists “proc-
esses of reflecting, deliberating, anticipating, intend-
ing, and remembering” as temporal processes and
thus “agreeing with the definition of a person” (p.
41). But why are these processes taking place? All
these processes allow us to transcend time, to break
its power, and to surpass its limits. Thanks to mem-
ory we are not just immersed in the present, but we
can also live our past, although the past is already
gone. Thanks to deliberating, anticipating, and in-
tending we can also live the future, although the
future does not exist yet. When living in time, we do
our best to break its barriers and with these mental
processes we can overcome its limitations. Even
“perception puts time in parentheses to fix the world
in some kind of eternity,”1! since perception brings
perceptual data to be operated on by the mind—by
memory, reasoning, etc. Therefore, perception al-
lows time to stand still, or better yet, to break its hold
on us. Thus, although mental processes are tempo-
ral, their role is to bring us into the extratemporal.
The processes themselves in humans are conducted
in time, but this is accidental. This does not constitute
the essence of humanness; this is not why a person
is a person.

A person should be eternity-oriented and should
use personal abilities to go beyond time. Personal
development does not lie in limiting oneself to time,
but in opening oneself to the influx of the eternal, in
eternity-directedness. As aptly put by Aquinas, “we
must reach to the knowledge of eternity by means
of time.”12 We are temporal beings, thus we have to
use temporal means to turn our faces toward the
eternal. This is not an impossible task, since, as the
apostle Paul wrote to the Romans in the spirit of
natural theology, God’s “eternal power and divine
nature” are “clearly visible through his works”
(Rom. 1:20). Do we undermine our humanity by
directing ourselves toward the eternal? If so, the
religious life would be anything but an inducement
to the development of personality. But we are urged
to be born from above to reach eternal union with
God, from above (Gvwbev)—not anew or again
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(méAv), although only the former entails the latter—
that is, from heaven, with the help of the eternal. Is
this birth to stifle our personality, or to develop it?
If the contact with the eternal were an adversary of
personal development, of what is human in us, then
mystics would be the most miserable of people—
mystics who are “capable of living the real life of
Eternity in the midst of the real time,” who are
“bringing Eternity into Time,” and who are to the
Eternal Goodness what hands are to a man.13 Obvi-
ously, these are rhetorical questions. We undermine
our humanity if we turn our back on the eternal and
the supratemporal, and confine ourselves to the tem-
poral, pretending that it makes us more human. That
is why Pascal complained so bitterly about the fact
that people cling to divertissement which is a way for
people to divert their minds from what exceeds the
boundary of the world in order not to think about
what is truly important. People throw themselves
into the here and now, into the passing moment
through the means of gambling, horse racing, and
other types of entertainment. These diversions, how-
ever, make them less human by chaining them to the
passing of time; by limiting their memory, reflection,
imagination, etc.; and by immersing them in time.

This does not mean that the temporal should be
abandoned altogether and that we should turm our
backs on our world. This was a danger of quietism.
No, the world and the temporal ought to be viewed
from the perspective of the eternal, as a necessary
stage in our pilgrimage beyond the limits of time
and space. Only equipped with this eternal perspec-
tive can we accomplish the fullest personal develop-
ment. It is not that we have to struggle to acquire
such a perspective, after all, as it says in Ecclesiastes
3:11, God put eternity in our hearts. We have to
struggle to renounce this perspective, and that is
what was so upsetting to Pascal when he wrote
about divertissement. Human personality develops
by saturating it with the eternal, which is under-
stood not as tenselessness of the time of physics, but
as the eternal of God’s reality.

After all, “time does not have original reality, but
derived.”14 As created human beings, we have a
derived reality as well. Thus, if we direct ourselves
to the temporal, we make ourselves doubly derived,
and we turn time into a barrier between ourselves
and the eternal instead of making it the nexus. Fur-
thermore, it can become a nexus if the eternal in us
allows us to see the temporal in the proper light, if
we do not allow diversions to interfere and obfus-
cate the proper view. The diversions allow the tem-
poral dross in personality to accumulate; and the
eternal perspective allows it to dissolve in the eter-
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nal light, whereby personality, i.e., human personal-
ity, can burgeon.

All these remarks are to point to the fact that our
humanity is strengthened by the eternal perspective.
Without it human personality withers and human
being turns just into being. Eternity is, therefore, no
foe to human personality. Is it to God’s, as Busen is
afraid of?

The arguments used against God’s personality
are of at least of two types: from memory and from
knowledge.’> As to memory, it is said that time is
indispensable for memory, since remembering re-
fers to things past. We can retort briefly that an
eternal, timeless being forgets nothing it knows,
having perfect and infallible memory. Does this ca-
pacity make this being a nonperson? In this way, the
more a human could remember, the more inhuman
he would be. Uncommonness does not have to mean
inhumanity or impersonality.

Secondly, an eternal being’s knowledge can be
questioned, since such a being—being extratempo-
ral—cannot acquire knowledge or display it. In sum-
mary, when an eternal being knows everything from
eternity, he does not have to learn, he just knows
everything. Does this deprive this being of person-
ality? Though it is a debatable issue, there are strong
indications that humans have innate knowledge, or
at least, innate dispositions (to mention only linguis-
tic competence). Do they thereby lose a part of their
personality? Also, some knowledge may never be
manifested to anyone; does it have a negative impact
on a person’s personality?

Arguments against God’s personality are mostly
very weak and include a time factor in definitions of
personality components: memory must take place in
time, knowledge is acquired in time, etc. Similarily,
Leibniz accepted existence of infinite sets, but not
infinite numbers, because by definition numbers are
finite. This all changed with Cantor. Similar defini-
tional restrictions may hinder ascribing personal
traits to God. If these restrictions are lifted, then it
will turn out that God does have personality and in
the fullest sense possible. We then can second the
statement that “only God’s personality is guaranteed
by his eternity,”16 a personality that is proportional
to eternity, not to temporality. L
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On Moreland: Spurious Freedom,
Mangled Science, Muddled Philosophy

David F. Siemens, Jr.*

J.P. Moreland, in “Complementarity, Agency
Theory, and God of the Gaps” (PSCF, March 1997,
pp- 2-14), has problems at several points. In the first
place, he claims that the complementarity view
makes the theological level emerge from the socio-
logical level, which in turn emerges from the psy-
chological level, and on down ultimately to the level
of energy, the lowest level of the physical universe.
He further claims that complementarity eliminates
personal identity and libertarian freedom. What he
claims holds of philosophical naturalism, a view
akin to materialism. Believing that all reality is open
to scientific study, the adherents to naturalism re-
quire that “science” swallow up whatever remnants
are allowed of theology and philosophy. But this
cannot apply to the view that scientific disciplines
and religious interpretations complement each other,
for complements are externally related.

Is it not curious that Moreland begins with the
complementarian views of Christians (pp.3-7),
switches to compatibilism (pp. 7-10), and then intro-
duces “complementarian compatibilists” (p. 11), im-
mediately following this last with statements from
naturalistic philosophers to support his analysis?
Does this look like reasoned discourse, or like the
familiar propaganda ploy, guilt by association? Is he
massaging the terms to make them fit the desired
outcome?

Determinism, Indeterminism, and
Freedom

To correct the errors Moreland claims comple-
mentarians make, he wants science to include such
concepts as “libertarian freedom,” which have no
possible empirical consequences. Consider a strict
determinist who claims that every human action is
part of an inexorable causal chain, that the feeling
everyone has of choosing is merely an illusion. How
does one prove that the person could have acted

*ASA Fellow
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differently? The person cannot return to the situ-
ation S in which one claims to have freely chosen
action A, and this time choose B. The best would be
a similar situation S’ different from S, at least in
having the S-A sequence in its past. No matter what
the situation addressed, neither viewpoint can pre-
dict a different outcome. Both strict determinism
and free will are philosophical assumptions, un-
proved and unprovable, made by human beings.

There is, however, a curious bit of evidence for
human freedom: it is in fact tacitly assumed by strict
determinists. They consistently try to persuade oth-
ers that they should accept determinism when, on
their view, one cannot help what he believes. Re-
duced to its ultimate essentials, this is “Do what you
cannot do,” a most curious command.

According to Moreland, the sole alternatives are
strict determinism and his version of libertarian free-
dom. The agency which this freedom provides in-
volves “gaps in the fabric of the natural world” (p.
3). This clearly implies indeterminism, the absence
of cause. Unfortunately, indeterminism requires that
there be no control, a state beyond even determinis-
tic chaos and chance. Instead of indeterminism, hu-
man free will requires a type of determinism, self-
determination. Strict determinism holds that every
human act, like other events, is merely part of an
unalterable causal chain. We expect this of all inani-
mate objects, quantum effects notwithstanding, but
not of persons. Nevertheless, human beings are not
outside causal chains, despite what Moreland
claims. Formulating the matter precisely is exceed-
ingly difficult. Arguably, more nonsense has been
written about determinism, indeterminism, and free
will than any other set of topics in philosophy. How-
ever, we may say that a person can nudge the causal
sequence into alternate paths, for our powers do not
extend beyond a choice. This is the freedom which
is assumed by at least the majority of compatibilists,
whose view is caricatured by Moreland.
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In this connection, it appears that Moreland keeps
his theology and religion rigidly separated from his
philosophy. The person who wrote, "I do not do the
good I want to do. On the contrary, I keep doing the
evil I don’t want to do,”? did not recognize his “lib-
ertarian freedom,” which Moreland’s philosophical
construction requires him to have. Realistically
evaluated, only God has the libertarian freedom
which Moreland ascribes to created persons.

“Complete” vs. Complement

Moreland wrote about “complete” physical de-
scriptions as if they must be all-encompassing, ex-
cluding all other possible considerations (pp. 10f). If
there exist dogmatically reductionistic materialists,
they may hold such a view. But even they may ac-
knowledge other explanations. Consider a personal
computer, booted, a program operating. I press a
key. In principle, a computer super-engineer could
describe the entire sequence, from the key-code pro-
duced and its transmission; the sequence of transis-
tors turned on or off in the CPU, auxiliary chips,
memory chips, video board chips; the electrons pro-
duced by the CRT gun, accelerated, swept and
modulated by electrostatic and magnetic fields, and
how the required control is achieved; the specific
pixels energized by these electrons, as well as the
electrons that hit the mask, etc—a great mass of
information. While this would describe the physics
in excessive detail, it tells us nothing about the pur-
pose of the key press or the meaning of what ap-
peared on the screen, yet these go to form the reason
why we use computers. “What are the physical pa-
rameters and events?” and “What is it good for?” are
complementary questions. Neither precludes the
other.

Moreland has produced a straw man, but one
with a curious consequence. If, as he claims, physics
is not self-contained, that is, if there are nonphysical
causes of physical phenomena, where does he draw
the line? Psychokinesis? Energy vortexes, like those
claimed to exist near Sedona, AZ? Crystals? Pyrami-
dology? Alien intelligences exerting forces we can-
not detect or measure? Astral influences? Despite
being debunked as far back as the fourth century by
Augustine of Hippo, today there are many more
astrologers than astronomers. So how does one, who
accepts Moreland’s view objectively, separate the
bogus claims from relevant considerations and se-
cure adoption only of the latter?

The Hubris of God-of-the-gaps

Moreland argues explicitly for a God-of-the-gaps
(pp- 6f). An unrecognized underlying assumption of
this view has been noted.2 Does he really want to
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claim that he knows the limits of the principles the
Creator could have imposed when in the beginning
he created heaven and earth (Gen. 1:1)? He mentions
“the direct creation of first life and the various kinds
of life” (p. 12). Is he then revising the inspired re-
cord, which does not include br’ (or bara’) in the
appearance of life on the third day (Gen. 1:11-13)?
Should the inspired author have applied br’ more
than once in the description of what happened the
sixth day (vv.24-31)?

We must grant that Moreland may back away
from rewriting Genesis. We may further grant that
the absence of br’ in connection with plant life does
not prove that life originally came into being purely
by natural processes. But we must also insist that
science does not demonstrate that life cannot be pro-
duced by inorganic processes. There are computa-
tions that claim to prove the impossibility. But I
recall that it was impossible to produce anything but
racemic mixtures by inorganic processes. Now they
have found an excess of levorotary amino acids in a
meteorite.3 L-amino acids are those found in all liv-
ing things on earth. Do we want to opt for life forms
in outer space?

This is perhaps the most recent in a series of dis-
coveries that have narrowed the gaps. Perhaps the
earliest was the synthesis of urea by Wohler in 1828,
although it was “impossible” for anything but life to
produce organic compounds. This last was one
claim of vitalism, which insisted that life is a sub-
stance. Despite setbacks, vitalism continued into the
twentieth century.4 As it became clear that the doc-
trine could be draped over any pile of data whatso-
ever and that it made no testable prediction at all, it
was abandoned by biologists. We still use the vital-
ists’ term, “protoplasm.” But it no longer refers to
the substance which makes material things alive.
When I was in college, I recall the professor discuss-
ing embryological development, the multitude of
seemingly chaotic changes occurring as cells divided
and redivided. How did it all come out right?
“God,” he said. Now I read, among other reports of
discoveries, that chemical gradients control the de-
velopment of legs and wings, whether vertebrate or
arthropod. Sometimes we can extract or synthesize
a chemical and observe its effect on cultured cells.
Other times we can knock out a gene or trigger
either excess production or its appearance at an ab-
normal time. The gaps which were once filled by
appeals to “life” or to God are fewer and smaller.
Moreland flatly discounts and dismisses such con-
siderations. However, extrapolation from observ-
able trends indicates that this is a rearguard action
in imminent danger of being surrounded and over-
whelmed—except that “true believers” never recog-
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nize defeat. Like Giordano Bruno and Michael
Servetus, they are intransigent heretics. Moreland
will proclaim a revived vitalism. He will continue to
claim that almost every genus and even many spe-
cies are the products of uncounted individual crea-
tive acts. He will further distort the evidence and the
views of his opponents to fit his position. But no one
has to believe him.

What the Proof Covers

Moreland and his associates do not seem to real-
ize what has been proved about the “design” con-
cept. Gaining a clear understanding of its relevance
will be helped by a bit of history.

Logical positivists, also known as logical empiri-
cists, dominated philosophy in the United States for
part of this century. One of their major projects was
the elimination of “metaphysical”s terms. Included
were all valuational and ethical terms, along with all
theology and most traditional philosophy. They laid
down the dictum that every acceptable term had to
be strictly definable in terms of observables.t They
soon discovered that theoretical terms like “atoms”
and ”ions,” and even disposition terms like “sol-
uble,” could not be so defined. So they loosened the
stricture to allow terms which could be connected to
observables. Carnap formalized this new criterion in
reduction sentences, like: “If a galvanometer is in a
circuit, a direct current is flowing in the circuit if,
and only if, the galvanometer needle is deflected.””
However, he later discovered that science cannot
function within the strictures of reduction sen-
tences.® Stephen C. Meyer has essentially extended
what Carnap discovered, showing that no a priori
strictures can be placed on the vocabulary and tech-
niques of science.?

Moreland wants to turn this around from “you
cannot limit ...” to “you must include ...” This is
inconsistent with the demonstration that no stric-
tures can be placed. “Abandon methodological
naturalism” is another useless and contradictory
stricture.

Internal and External Language

O’Connor speaks relevantly of the utility of meth-
odological naturalism.1® We may expand his argu-
ment in a different direction. “Mass” is obviously an
important scientific term, from Newton’s f = ma to
Einstein’s E = mc2. This does not mean that I can
insist that it be applied by psychologists to deter-
mine the mass of anger when someone loses his
temper. Conversely, I cannot ask how angry a ura-
nium nucleus is when it spalls. Each scientific disci-
pline restricts itself to the terms it finds useful,
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amenable to its approach to reality. Since no aspect
of anger and other emotions can be measured in
grams, meters, ergs, or most of the other units used
by physicists, it cannot be incorporated into their
science. Occasionally, someone will discover a new
connection and extend a science. Rumford, for ex-
ample, connected work and heat, overturning the
view that heat is a substance; Carnot connected
work and caloric (later changed to energy), intro-
ducing entropy. But such extensions seem either to
develop from within or to result from combining
disciplines. They are not the products of dicta.l1

Where measurement is difficult and indirect, the
precision of formulas like those in the physical sci-
ences is obviously not possible. For example, one
may not be certain of a diagnosis, whether depres-
sion, stenosis, Alzheimer’s disease, an iatrogenic
problem, or some different syndrome. However,
with the evidence available at an autopsy, the diag-
nosis becomes more definite, even if sometimes dis-
putable. But always, given a specific state of medical
knowledge, the possible diagnoses are fairly clear,
even if a specific practitioner may admit, “I never
thought of that.”12

There are many terms relevant to the practice of
science that are not scientific: grant, licensed, unli-
censed, approved, unapproved, legal, illegal, in-
formed consent, etc. All these have some type of
paper test—a document which may be framed, an
entry in a file, a prohibition in a legislative enact-
ment or judicial interpretation, or a lack of such.
There may be disputes about some of these matters:
lawyers want a good living. But the problems are
more easily resolved than those of ethics. How far,
for example, in the absence of legal enactments or
contractual stipulations, may one go with biological
or chemical controls for weeds and pests, bioengi-
neered plants and animals, experiments with hu-
man embryos, new treatments for diseases?
Opinions vary widely. None of these matters is ame-
nable to scientific investigation, except in the trivial
sense that one may develop a sociological profile of
the community’s value system. One cannot deter-
mine right from wrong by a head count, nor by an
experiment.

What we need to recognize is that, however im-
portant ethical, valuational, legal, and other types of
terms may be, they do not enter into what scientists
qua scientists test for. This is the point of Laplace’s
response when asked why he had not included men-
tion of the deity in his monumental Mechanigue ce-
leste: “Je n’ai pas besoin de cette hypothése.” He was not
flip, merely correct scientifically, in contrast to New-
ton who thought he had to depend on God from time
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to time to keep the solar system from crashing. “De-
sign” is similar. It has no place in scientific contexts.
It belongs to philosophical discussion.

Rational “Design”

“Design science” is one of the latest attempts to
prove that there is a God. Whereas most earlier ap-
proaches tend to be philosophical, it calls on what
has been more esteemed during the current century.
But the attempt must fail. True, “the heavens declare
the glory of God.”13 But they do not convince all.14
Indeed, there is biblical evidence that the attempt to
show God’s existence is misguided. “To approach
God, one must believe that he is and that he rewards
those who seek him.”15 Were there demonstration,
it would no longer be belief. This does not eliminate
natural theology, but it clearly limits it.

Meyer’s work has relevance within natural theol-
ogy and apologetics. He has shown that design and
creation cannot be disproved by any scientific disci-
pline. This clears away the common misconception
that science supports materialism. Therefore, it
should be better known. LS

Notes

1Rom. 7:19, my translation. The key to interpreting this chap-
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of salvation, what I John 3:2 tells us. Many people object to
this, for they do not identify with Paul’s declaration of
sinning. I believe that, if they were as sensitive to sin as
Paul, they would echo his statement. I recall that a color-
blind man reported that there were no brilliant red hibis-
cuses when the bushes were covered with them. He could
not see what was there. Will not the “sin-blind” react
analogously?

2Siemens, “Don’t Tar Van Till: A Response to Anderson and
Mills,” PSCF 49 (March 1997): 70

3John R. Cronin and Sandra Pizzarello, “Enantiomeric Ex-
cesses in Meteoritic Amino Acids,” Science 275 (14 February
1997): 951-955. See Jeffrey L. Bada, “Extraterrestrial Hand-
edness?” ibid.: 942f.

4Interestingly, Moreland’s suggestion that a humanbeing is a
substance (pp. 4f, 7, 10) is vitalistic. “... if one discovered
that living systems are discontinuous with nonliving sys-
tems” (p. 12) expresses his vitalistic expectation.

5This is not the metaphysics and occult of bookstore shelves,
which mainly involve spiritism and related religious
views. In philosophy, metaphysics covers such abstruse
topics as being qua being. Positivists used “metaphysics” as
their ultimate term of opprobrium.

6They ignored, indeed denied, the theoretical content of de-
scriptive terms. But this is a problem which cannot be
discussed here.

7Rudolf Carnap, “Testability and Meaning,” Philosophy of
Science 3 (1936): 419-471; 4 (1937): 1-40.
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8Ibid., “The Methodological Character of Theoretical Con-
cepts,” in Herbert Feigl and Michael Scriven, Minnesota
Studies in the Philosophy of Science I (Minneapolis: Univer-
sity of Minnesota Press, 1956), 38-76.

9This also slams the door on any attempt to argue that science
can rule out theism or prove materialism.

10Robert O’Connor, “Science on Trial: Exploring the Rational-
ity of Methodological Naturalism,” PSCF 49 (March 1997):
15-30.

NLysenkoism, the application of Marxist dogma to genetics,
illustrates what happens when outside dicta are forced on
science.

12] recall a report of an obviously ailing patient presented toa
group of physicians. Since he was obviously affluent, not
one of the assembled doctors thought of the proper diagno-
sis, scurvy.

13Ps. 19:1, and note the following verses.

14See Pss. 14:1;53:1.

15Heb. 11:6, my translation.
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Book Reviews

WHO’S WHO IN THEOLOGY AND SCIENCE: An In-
ternational Biographical and Bibliographical Guide to
Individuals and Organizations Interested in the Inter-
action of Theology and Science compiled and edited by
the John Templeton Foundation. New York: Continuum,
1996. xviii + 713 pages, indexes. Hardcover; $59.50.

The method of selection was to start with a “core list”
of scholars that was compiled by a few prominent scholars
in the field and invite them to complete and submit an
information form, along with recommendations for other
people to include in the directory, thus widening the cov-
erage in ever expanding ripples.

They did supplement this self-building list with names
that they culled from the journals and institutions promi-
nent in the field. However, there is no claim to compre-
hensiveness; rather, it is suggested that this directory
should serve as the “starting point” for users to build
their own networks of relevant scholars. This method has
the advantage of taking a field that is “burgeoning but
still rather nebulous” (p. xi) and allowing the participants
to define it. One must wonder, however, if the field is
really so nebulous that a preliminary definition is not
possible. For instance, the writers and organizations
prominent in creation science are not represented here.
Was this a conscious decision, or is this simply an artifact
of the method of selection and the scholars with whom
they started? A consideration of the “nebulous” nature
of the field, and the very wide range of scholars selected,
gives one a conviction that the exclusion was deliberate.

A majority of those included are from the academic
world and many—such as Carl F. H. Henry (theology),
Davis A. Young (earth science), and Edwin M. Yamauchi
(history)—are distinguished. Viewpoints also range
widely. The editors are quick to assure us that “the Foun-
dation’s views concerning the strong interpenetration of
theology and science are not shared by everyone, or per-
haps even a majority of those included in this Directory”
(p. vii), although more will see science and theology as
complementary and related “avenues of truth.” Theologi-
cal positions range from those that can only speak of a
“Divine Spirit” to the solid orthodox conservatism of Carl
F.H. Henry.

This directory is an international “user’s guide to the
people, organizations, and journals currently active in the
dialogue between science and theology” (p. xi). Thirty-six
areas of competence are listed, ranging from administra-
tion to theology /religion. Philosophy, physics, ethics, psy-
chiatry, and sociology are a few of the others.

This directory is very well organized for reference. It
includes four directories and five indexes. Directories A
& B contain the responses of 1,086 individuals from the
U.S. and 39 other countries. Directories C & D describe
73 institutions, organizations, journals, and newsletters.
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There is a name and address only list of 49 more organi-
zations and publications as well as an alphabetical index,
a geographical index, a primary subject index, and a jour-
nal index. Almost 32% of the organizations and 35% of
the individuals are from outside the U.S.

This is not the normal “Who’s Who” and the editors
wisely warn the reader to use it cautiously, in light of its
specialized purpose and nature. There is no attempt to
give a complete summary of the individual’s complete
curriculum vitae; rather, the information given is selected
because of its relevance and usefulness to the dialogue
between science and theology and to assess the individ-
ual’s work, interests, and accomplishments in this area.
With very few exceptions, the data comes only from peo-
ple who responded to the questionnaires with a wide
variation in the quantity, quality, and significance of the
information.

There was no editorial attempt to evaluate the entries
and the accuracy of the entries was left entirely up to the
respondents. A complete entry will contain present po-
sition and address, date of birth, phone and fax numbers,
e-mail numbers, education, previous positions, editorial
positions, other relevant experience, languages spoken,
selected memberships, discipline(s) and other related ar-
eas of interest, and a selected bibliography of up to ten
publications of relevance to the field and similar catego-
ries where relevant. In some cases, the definition of rele-
vant used by the respondent must have been quite broad.
The Directory can be recommended for the purpose
claimed by the editors: an excellent resource to begin one’s
own, individually tailored, network of scholars.

Reviewed by Eugene O. Bowser, Reference Librarian, James A. Michener
Library, The University of Northern Colorado, Greeley, CO 80639.

THE END OF SCIENCE: Facing the Limits of Knowledge
in the Twilight of the Scientific Age by John Horgan.
New York: Addison-Wesley Publishing Company, Inc.,
1996. 308 pages, index and footnotes. Hardcover; $24.00.

An American fable, probably apocryphal, tells of an
executive in the Patents Office resigning his job in 1890
because, he said, “Nearly everything that can be invented
now has been!” Now comes John Horgan, science writer
for the Scientific American (that journal which has the self-
appointed task of telling us how to think about science),
interviewing dozens of scientists and philosophers on a
similar issue. Horgan poses the question this way:

1. Have the BIG questions all been answered?

2. Is the age of great discoveries now behind us?

3. Are scientists now reduced to puzzle-solving, just
adding details, and possibly precision, to today’s
existing theories?
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Horgan argues persuasively for “endism,” a “yes” an-
swer to all the questions above. As a result, he sees science
losing its place in the hierarchy of disciplines and even-
tually becoming much like the field of literary criticism.
His arguments are based, not so much on his own ideas,
but on the ideas freely shared by the people he interviews.
Most of the “big” names are included: Popper, Kuhn,
Feyerabend, Weinberg, Wheeler, Dawkins, Chomsky, Ec-
cles, and many others.

This is a frustrating book; one wishes to enter into the
interview, to ask the questions Horgan glosses over, to
clarify points. It is also an exciting book, for it covers a
common topic across many disciplines. But it is a de-
pressing book as well, one comes away from it with an
impression similar to the writer of Ecclesiastics: all is van-
ity. Yet, it is an uplifting book for the Christian; I see in
it the logical end of treating “science” as a faith position.

This may be a short-lived book, for it is very much
bound to the “state of the art” of the early 90s. The subject
it covers, however, will continue to be an issue for decades
to come, and I foresee extensive quotations from it for
many years to come.

Horgan writes with insight into the end of progress,
philosophy, physics, cosmology, evolutionary biology, so-
cial science, neuroscience, and so on. In an epilogue, titled
“The Terror of God,” Horgan speculates what this means.
He writes:

The ostensible goal of science, philosophy, religion and
all forms of knowledge is to transform the great “Hunh” of
mystical wonder into an even greater “Aha” of under-
standing. But after one arrives at THE ANSWER, what
then? There is a kind of horror in thinking that our sense of
wonder might be extinguished, once and for all time, by our
knowledge. What, then, would be the purpose of existence?
There would be none (p. 266).

The book ends with this plaintive wail, “And now that
science—true, pure, empirical science—has ended, what
else is there to believe in?”

I recommend this book to all ASA members. It ought
to be readable by most persons at the college level and
perhaps even by some advanced high school students.
The issues raised are important. The views it collects un-
der a single cover are a unique look at science not found
in the textbooks. Much time and effort went into its re-
search, and the results are well worth our attention. It is
easy to read, controversial and, above all, entertaining.

Reviewed by John W. Burgeson, 6715 Colina Lane, Austin, TX 78759.

This publication is available
in microform from University
Microfilms International.

Call toli-free 800-521-3044. Or mail inquiry to:
Untiversity Microfilms International, 300 North
Zeeb Road. Ann Arbor, MI 48106.
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GOD, CHANCE AND NECESSITY by Keith Ward. Ox-
ford, England: Oneworld Publications, 1996. 212 pages,
index. Paperback; $14.95.

Ward is Regius Divinity Professor at the University
of Oxford. His previous publications include The Concept
of God, Defending the Soul, and Images of Eternity. The current
book is a dedicated refutation of scientific atheism. It is
not, as one might conclude from the title, a sustained
attack on Jacques Monod. It is an attack on metaphysical
materialism, as exhibited by Carl Sagan, Stephen Hawking,
Peter Atkins, Richard Dawkins, and others. Darwin’s un-
certainties and ambivalences are explicitly mentioned.
Ward’s fundamental point is that scientific knowledge
does not undermine belief in God; on the contrary, God
is the best explanation for the total set of properties of
the universe and all contained therein. Materialism, he
argues, can present a coherent picture only by “eliminat-
ing” (ignoring) complexity, which is called exclusive sim-
plicity. There are ten chapters with headings such as: “The
Origin of the Universe,” “Is There Any Point? Where the
Universe Is Going,” “Darwin and Natural Selection,” “The
Metaphysics of Theism,” and “The Future of Evolution.”

In discussing the origin of the universe, Ward begins
with the issue of reason or purpose. Hume was the first
to assert that there is no reason for the universe, that it
just is. “The Big Bang just happened, for no particular
reason ...” By applying this kind of logic to the existence
of physical law, complexity, quantum indeterminism, and
moral freedom, Ward shows the absurdity of this position.
(One might add to the list the ”irreducible complexity”
analyzed so powerfully by Michael Behe.) He asks rhe-
torically about the origin of physical law. “The whole of
science proceeds on the assumption that a reason can be
found for why things are as they are, [and] that it is the
end of science if one finds an ‘uncaused’ event.” He also
mentions, but does not discuss the implications of, the
behavior of systems “far from equilibrium.” This would
have been a good opportunity to distinguish between pre-
dictability and determinism. Chaotic systems are perfectly
deterministic and totally unpredictable. While not doubt-
ing statements about quantum indeterminacy, I am not
satisfied that this has relevance above the sub-atomic level.
Ward uses indeterminacy in support of an “open,” i.e.
unpredictable, world. He has thereby sidestepped a very
large problem; he treats it with alacrity, not with rigor.

Ward devotes considerable attention to Atkins, who,
it would seem, has made some highly provocative meta-
physical assertions. Among other things, Atkins claims
that “physical reality is mathematics and mathematics is
physical reality.” Ward identifies this as espousal of the
fallacy of misplaced concreteness, and catches Atkins in
a breathtaking non sequitur. He goes on to conclude that
Atkins is actually committed to theism but does not know
it. The chapter dealing with Atkins’ claim that “everything
is extraordinarily simple” is quite cogent and well argued.

In the chapter dealing with Darwin, Ward correctly
observes that Darwin did not think that natural selection
was the only principle accounting for evolution. So the
attack here is against Darwinism, the fundamental prem-
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ises of which are the randomness of mutation and the
absence of purpose in the process of evolution. (Ward
did not cite the work of John Cairns which demonstrates
apparently directed mutations.) With regard to the highly
contentious and post hoc concept of biological fitness, Ward
observes that the fittest are not known in advance. If hu-
mans should become extinct, then maybe ants would be
considered the most fit. In my opinion, Ward devotes too
much space to demonstrating that Darwinism, with its
tunnel vision focused on fitness, cannot account for many
of the properties of humans, for example, consciousness.
This is described as requiring “a very high standard of
story-telling or myth making ... [which] with the aid of
hindsight can explain absolutely anything.” He seems to
get caught up in a contradiction with regard to Donald
Campbell’s “top-down” causation and Whitehead’s mu-
tual causation, but it occurs in such a way as to have no
importance for the sequel. Ward is not the first nor the
most eloquent to point out that much of Darwin’s thinking
seems to come directly from Adam Smith; specifically the
fundamental assumption by Darwin, and later in a more
strident and dangerous form by the Darwinists, that the
essence of life is competitive. Explaining the clear existence
of widespread cooperation in the organic world has been
a long-standing problem for Darwinists. In fact sociobi-
ology owes its existence to an offhand remark by J. B. S
Haldane: ”...1 would give up my life for two brothers
or four cousins ...”

When I began writing this review, I re-opened Ward
to check something and wound up re-reading the whole
book a second time. It is a highly readable little book,
which probably means that it is not tightly argued. But
it covers so much ground that this would be expecting
too much. It is most enjoyable and highly rewarding.

Reviewed by Braxton M. Alfred, Professor of Biological Anthropology,
University of British Columbia, Vancouver, BC V6T 121.

A THEORY OF ALMOST EVERYTHING: A Scientific
and Religious Quest for Ultimate Answers by Robert
Barry. Oxford, England: Oneworld Publications, 1996. 200
pages, index. Paperback; $13.95.

What is the meaning of life? Robert Barry’s answer
lies in a mystical synthesis of modern physics with world
religions. The book is partitioned into three sections be-
ginning with self-consciousness, progressing through con-
sciousness of the physical universe, and culminating in
mystical consciousness. References are collated at the end
of the book and are further referenced to a bibliography
that spans everything from the theologically orthodox to
the not so orthodox.

“The Selfish Universe” (Part 1) demonstrates that peo-
ple have limited control over the external world. Society
imposes rules and regulations and even other people’s
opinions influence individuals in becoming a “self-fulfill-
ing prophecy.” “The philosopher Ecclesiastes sums up
our situation when he declares his life useless, despite
his possessing everything in this world that most of us
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desire. His dilemuna, however, and ours, arises from liv-
ing life for the illusory self and failing to live life for the
whole” (p. 34). Ecclesiastes, the wisest man that ever lived,
is wrong, or at least unenlightened according to Barry,
and Barry graciously provides a history of consciousness
to help us become enlightened.

In the beginning was the big bang followed by the
evolution of man, and “Somewhere along the line, simple
consciousness arose” (p. 37)—a mere trifling problem in
evolutionary theory. The Bible’s analogy says that Adam
“rose (or fell, according to the story) to a new level of
consciousness—that of self consciousness” (p. 38). Unfor-
tunately people have remained in this deprived state until
God—here Barry means that bad Christian God-——was re-
placed by the self.

Barry digresses from the search for complete self-con-
sciousness for a chapter while he summarizes modern
physics. The point is to show the indeterminacy of the
space-time model of physics. Barry proposes “an extension
of the basic idea behind relativity in an attempt to account
for both mind and matter in a single theory ... I suggest
that we consider a reality consisting of seven dimensions—
three of space, one of time, and three of mind” (pp. 99-100).
After all "Is there really any difference between the Infinite
encountered by scientists (in concepts such as ‘black holes,’
quantum ‘waves,” or the big bang ‘singularity’) and the
infinite (or God) of religion?” (p. 123). The logic is superb,
so let’s hypothetically agree with Barry that God and the
concept of black holes are essentially the same. Now, how-
ever, we encounter a problem since Barry states that God
is above these seven dimensions—not in a dimension (p.
108). The author modestly states "My proposed dimen-
sions of mind require some development ...” (p. 105) with
which this reviewer heartily concurs.

The way to understand this rather complicated situ-
ation is to realize that, above all else, we live in “The
Mystical Universe” (Part 3). Barry uses a history of relig-
ion to show that mysticism is an intrinsic part of all faiths.
Barry’s chronology implies an unusual religious evolution
beginning with Hinduism, progressing through Christi-
anity (with some unique exegeses) and culminating in
the Baha'i faith. We must embrace this new-found mys-
ticism because this is “the common essence of religion ...
[and is the basis] I believe, for the latest scientific thinking”
(p. 146). We are at the dawn of a new age and a new
physics, at least according to those who know best: James
Lovelock (founder of the Gaia hypothesis); Sir George
Trevelyan (founder of the British New Age Movement);
and Alvin Toffler (author of The Third Wave) to name a
few. There is no mention of how the new age is being
heralded in such places as Bosnia, Rwanda, and Algeria
but the author assures us that if this theory “serves you
in any way—helps you to integrate existing knowledge,
enables you to make some reliable prediction, helps you
to extract some meaning from life, reduces your feelings
of alienation, or gives you a sense of purpose—you will
adopt it” (p. 108).

Barry tackles a difficult task of harmonizing science
and philosophy and supports his position with several
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interesting psychological studies. Barry has a knack for
making seemingly innocuous statements that on greater
reflection have huge ramifications for Christianity. For
example, “Does it really matter whether God spoke di-
rectly to us in Jesus, or whether He spoke to us indirectly
through Jesus” (p. 133, italics in original). ASA  members
will not agree with Barry’s conclusions but may find the
book useful as a summary of the spirit of our age.

Reviewed by Fraser F. Fleming, Assistant Professor of Chemistry,
Dugquesne University, Pittsburgh, PA 15282.

THE NATURE OF SPACE AND TIME by Stephen Hawk-
ing and Roger Penrose. Princeton: Princeton University
Press, 1996. vii + 141 pages. Hardcover.

In a book I reviewed for the December 1996 issue of
this journal, the Rev. Dr. David Wilkinson claimed that
philosopher William Craig was wrong to label Cambridge
physicist Stephen Hawking an “anti-realist” because of
his use of “imaginary time.” (See Craig’s incisive critique
of A Brief History of Time in his Theism, Atheism, and Big
Bang Cosmology [Oxford]). Says Wilkinson, “It is wrong
to write off Hawking as just an idealist or having just an
instrumentalist view of his theory. He is using a mathe-
matical technique in order to describe the real Universe”
(p. 156). However, this recent book by Hawking and Roger
Penrose, a professor of mathematics at the University of
Oxford, contradicts Wilkinson’s assertion and vindicates
Craig: Hawking, in fact, does not believe in “a real Uni-
verse,” and he is an instrumentalist in the idealist camp!

The Nature of Space and Time is an illuminating book
that requires a good grasp of physics to be fully appre-
ciated. There are pertinent philosophical and theological
questions raised by the book: how we are to understand
science, the origin of the universe, and God’s existence.
In the first six chapters, Hawking and Penrose alternately
present their respective positions regarding space-time,
relativity theory, quantum mechanics/quantum cosmol-
ogy, the nature of space-time singularities, and related
issues. The final chapter is an interesting debate between
them.

On the one hand, Penrose does not consider quantum
mechanics a sufficient answer to our questions about the
origin and nature of the universe (“we need more” [p.
106]). Penrose uses classical general relativity to explain
how the universe works. Hawking, on the other hand,
appeals to quantum mechanics and quantum cosmology
to fill the gaps of classical theory. Hawking states that
while general relativity reveals that there should be a sin-
gularity in our past, it itself cannot predict the universe
(p. 75). Contrasting their positions, Penrose comments: “If
one compares this debate with the famous debate of Bohr
and Einstein, I should think that Stephen [Hawking] plays
the role of Bohr, whereas I play Einstein’s role!” (p. 134).

What is a significant and recurring theme in the book

is the different philosophical positions that Hawking and
Penrose maintain. Hawking unashamedly admits, “I'm a
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positivist” (p. 121; cf. p. 123)—a glaringly unscientific, philo-
sophically problematic pronouncement. (Does this not ap-
pear to rule out God a priori as having anything to do
with the origin of the universe?) Penrose, on the other
hand, is a realist, who believes that good scientific theories
correspond to a real world (p. 134).

Like Bohr, Hawking is an anti-realist of the instrumen-
talist stripe. Along with Wilkinson, many have taken
Hawking’s ideas to be describing the physical world (“the
real Universe”). But Hawking does not care if theories
have any physical significance (p. 3): “a physical theory
is just a mathematical model and ... it is meaningless to
ask whether it corresponds to reality” (p. 4). Again, “I
don’t demand that a theory correspond to reality because
I don’t know what it is ... All I'm concerned with is that
the theory should predict the results of measurements”

(p. 121).

As one reads Hawking here and elsewhere, one gets
the impression that he would like to eliminate God as
the possible Originator of the universe despite his claims
to be open to such a proposal. He attempts to do so by
eliminating the initial singularity through the positing of
imaginary—not actual—time. Thus “[the universe] would
quite literally be created out of nothing: not just out of
the vacuum, but out of absolutely nothing at all, because
there is nothing outside the universe” (p. 85).

Massive philosophical questions remain to be answered
by Hawking, however. How can the universe emerge from
mathematical abstractions, which have no efficient causal
power to instantiate anything at all? Why (as Craig asks
elsewhere) should we think imaginary duration makes
any more sense than imaginary length or imaginary vol-
ume? How can Hawking coherently justify his spatiali-
zation of time? Why should we prefer Hawking’s under-
standing of tenseless, Euclidean time (B-theory) over an
intuitively-preferable view of time that accounts for past,
present, and future (A-Theory)? (For instance, why should
we embrace his reductionist view of time as exclusively
physical time when a succession of mental events would
be sufficient to ground time?) How has Hawking in any
intelligible sense eliminated the need for a Creator?

These questions aside, Hawking and Penrose present
a lively and instructive discussion about some of the cur-
rent issues in physics and cosmology. Whatever side one
takes on such matters, the debate should not be ignored.

Reviewed by Paul Copan, Marquette University, Coughlin Hall, 132,
P.O. Box 1881, Milwaukee WI 53201-1881.

COSMIC BEGINNINGS AND HUMAN ENDS: Where
Science and Religion Meet by Clifford N. Matthews and
Roy Abraham Varghese, Eds. Chicago: Open Court Pub-
lishing Co., 1995. 427 pages, $21.95.

The editors have collected 22 essays based on presen-
tations at the Symposium on Science and Religion held
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in Chicago in October 1993 in connection with the Par-
liament of the World’s Religions. The title of this book
was the theme of the Symposium. There were 7000 at-
tendees at the Parliament.

The authors of the essays at the Science/Religion Sym-
posium were requested by the editors to address the fol-
lowing questions: (1) What are your views on cosmic be-
ginnings, particularly with reference to the origin of the
universe, of life and of homo sapiens? (2) What are your
views on human ends, especially as this relates to the
framework of cosmic beginnings? (3) What do you think
should be the relationship between religion and science?

As expected, the answers given depended upon the
religious or philosophical positions of the authors and
their academic disciplines. Fifteen of the authors are col-
lege professors (two emeritus) and three are astronomers.
There is one medical doctor, one university president, two
Nobel prize winners, and one retired NSF program di-
rector. All contributors, therefore, had respectable intel-
lectual and educational credentials, and were qualified
to bring a reasoned approach to the theme. Only two of
the 22 essayists referred to themselves as Christians. The
atheistic position was quite evident in some essays. Some
essayists wrote from Confucian, Taoist, or Buddhist back-
grounds.

The answers to the three central questions were very
interesting. With regard to origins (question 1), the an-
swers could be summarized in the following statements.
Nine had “no opinion” or else neglected to reply. Seven
accepted the “big bang” cosmological theory, two could
only speculate, two said that there are many universes
in addition to ours, one said that the universe is not real,
and one believed in a Creator.

For question 2, five had vague “non-answers,” four
failed to answer or did not know, four said that it is a
mystery or an open question, two said “human life is
insignificant,” and one said human destiny was “to be
in harmony with the Supreme Being.” The remaining es-
sayists made statements like “the answer is only valid in
the realm of faith,” “it depends on the future evolutionary
steps,” “we need to change the goals of the old patriarchal
religion,” “we must work for social justice,” and “we
should go with the flow consistent with natural law.”

The third question evoked even more diverse answers
than the first two. Four essayists did not respond; three
said, “Science and religion need each other;” three said,
“No reconciliation is needed since there is no conflict”
(due in large part to their definition of religion); and two
said that science and religion should have mutual respect
for each other. One author made the assertion that “dog-
matic religion is the cause of all the evil in the world.”
Another author contended that “religion must become
scientific.” One essayist made the point that “both science
and religion are based on faith-filled assumptions.” An-
other essayist espoused the philosophy of Gaia and con-
cluded that there is no conflict with science if one believes
in Gaia.
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One would not expect a unity of viewpoints on the
book’s theme with contributors from such diverse back-
grounds and experience. I believe the book has value as
a summary of the collective mind of contemporary aca-
demia. As I read the book, I was impressed with the deep-
rooted atheism of many intellectuals in academic circles.
It is well recognized that the prevailing worldview in
academia is scientific naturalism. Several notable Christian
writers such as Charles Colson and Phillip E. Johnson
have made frequent reference to this state of affairs in
their recent writings. I was impressed with the following
statement in the Introduction by James Kenney: “A culture
necessarily depends upon a set of assumptions so inter-
woven that to challenge one strand is to threaten the entire
structure.” Johnson has challenged the evolutionary strand
in Darwin on Trial and Reason in the Balance. Although
Cosmic Beginnings does not offer confirmation of Kenney’s
thesis, it does offer some examples in support of it. In
my opinion, this book points out the need for Christian
scientists, theologians, and philosophers to stand up, be
counted, and challenge the methodological naturalism pre-
vailing in contemporary intellectual circles. If one desires
a taste of the worldview of many contemporary academic
leaders, then I suggest that they read this book.

Reviewed by O. C. Karkalits, Dean, College of Engineering and Technol-
ogy, McNeese State University, Lake Charles, LA 70609.

THE GREAT DINOSAUR EXTINCTION CONTRO-
VERSY by Charles Officer and Jake Page. Reading, MA:
Addison Wesley Publishing Company, Inc., 1996. 200
pages, index. Hardcover; $25.00.

Officer is a research geology professor at Dartmouth
College, and speaks with some authority on the geological
considerations of extinctions. He refers to some of his
own studies as well as hundreds of others in a well done
bibliography. Page is a science writer, previous founder
and director of Smithsonian Books, and Editorial Director
of Natural History. He has experience with the politics
and recent history of science.

This book discusses, refutes, and offers a plausible al-
ternative to the Alvarez hypothesis for the extinction of
the dinosaurs. Alvarez hypothesized that an impact of
an extraterrestrial object may have caused their demise
(and that of other life forms) 65 million years ago. After
laying a groundwork including background on meteor-
ites, comets, dinosaurs, geology, and species extinctions,
the authors look both at the scientific evidence (or lack
thereof), and the fascinating (and sobering) politics of sci-
ence involved in this particular issue.

They discuss the “paradigm shift” which occurred
when Luis and Walter Alvarez and others proposed a
meteorite as a possible mechanism for the mass extinc-
tions at the end of the Cretaceous, 65 million years ago.
This hypothesis was accepted by many scientists in an
unusually quick and complete way, perhaps due to the
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reputation of Nobel laureate Luis Alvarez, whereas the
evidence to support it is actually relatively incomplete.
The authors look at the strengths and weaknesses of this
hypothesis, and then go on to explore alternative hypothe-
ses which may conform to more of the available data.
For the many, like myself, who have been dinosaur afi-
cionados since childhood, and also for scientists who be-
lieve science to be fully objective or who realize they may
need to learn to be wary of overly objectifying science,
this is a good book.

A few geologists examined the data and found various
flaws with the hypothesis, including many “detail”
flaws—rocks and fossils which did not match a “single
event” or an “impact” type of hypothesis. They review
three major facts which may not be common knowledge:
(1) the dinosaurs did not die out “suddenly,” but appar-
ently slowly died out over several million years, (2) the
dinosaurs were not the only creatures wiped out by what-
ever event—or more likely, events—wiped out about half
of all living species then in existence over the course of
a few million years, 60-70 million years ago, and (3) that
major extinction event was not the only event. Many other
extinctions have occurred, and one larger event did occur
about 250 million years ago, wiping out roughly 80-90%
of all species then in existence. In addition, evidence re-
garding iridium and shocked quartz is supposedly con-
sistent with only extraterrestrial objects. However, there
is mounting evidence that these may be formed by vol-
canism, which is what the authors hypothesize. One more
flaw with the impact theory is that to date, there is no
crater clearly in evidence which corresponds to the sup-
posed impact of 65 million years ago.

The politics of science is the other major theme of this
book. The authors accurately note, “Scientists, contrary
to the popular archetype, are often quite unobjective in
the pursuit of truth.” This is a highly relevant topic for
all scientists, as well as others, to consider. A discussion
of the “silly season” explores how the impact group came
up with many ways to change the story to fit the facts,
once facts came to light which clearly refuted the hy-
pothesis. The authors refer to this as “degenerative sci-
ence,” and propose that “progressive science” advances
hypotheses which suggest new expected discoveries
which can then be proven or disproved through experi-
ment or evidence.

The authors did more than poke numerous holes in
the impact theory. They proposed alternate and plausible
theories, and presented evidence which has been found,
as well as further expected discoveries. If further inves-
tigation reveals that indeed, linkages among volcanism,
sea level, reasonable related changes in the atmosphere
(including acid rain, ozone depletion, and weather
changes), and global temperature exist and correspond
to the geologic record of extinctions, this theory will gain
further credence.

Readers may find this book useful in discussions of
objectivity (or lack thereof) in science, and it may be useful
for all of us to get a dose of humility about our knowledge.
None of us know it all, and we would be wise to continue
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to seek sincerely, rather than jump to judgmental conclu-
sions. Awareness of how the media can further warp the
fabric of science may help to avoid some of these pitfalls.
By the end of the book, the reader may feel even more
humble than previously, as well as more doubtful of al-
most all the publications which one reads. Perhaps this
is wise, even if it seems to make us less trusting of indi-
vidual investigators or even of whole schools of science.

However, even if the impact theory proposed by the
Alvarez group is conclusively proven to have been the
wrong hypothesis, it will still have started the ball really
rolling towards what has been for many a childhood fan-
tasy: understanding more clearly what really caused the
extinction of the dinosaurs. One final note from the

_ authors that ”... the extent (to which) this furor distracted

humanity’s attention from the ways in which it is itself
inaugurating a period of mass extinctions...” (p. 187), re-
minds us to consider the goals of our scientific objectives,
as well as the means. The authors conclude “happily, the
very processes of sciences have so far tended to overcome
these human shortcomings over time.” This will be true
as long as we question hypotheses and continue to sin-
cerely seek the truth.

Reviewed by Steven G. Hall, P.E., Doctoral Candidate, Agricultural and
Biological Engineering, 419 Riley-Robb Hall, Cornell University, Ithaca,
NY 14853.

A HANDBOOK IN THEOLOGY AND ECOLOGY by
Celia Deane-Drummond. London: SCM Press Ltd., 1996.
178 pages. Paperback.

This book is the product of sponsorship by the World
Wildlife Federation (WWF) and extensive consultation by
Dearie-Drummond with the International Consultancy on
Religion, Education and Culture (ICOREC). The author’s
specific qualifications are not mentioned. There are nine
chapters with such headings as “Practical Issues of En-
vironmental Concern,” “Ecology and Biblical Studies,”
and “Ecology and Celtic Christianity.” It is designed for
use in a classroom or study group, and interspersed
within the text are breaks for discussion and questions
(e.g., "Write out a list of the questions that villagers would
raise in discussions over a land reclamation project ...
How could their needs be taken into account?” and “Read
the account in Bede of the Council of Whitby in 663. Put
your findings in the form of a drama.”) I found this an-
noying, but the book is not produced for reading cover
to cover at one sitting.

Chapter 1 sets the stage. It lays out the magnitude of
the growing crisis. This seems to repeat the alarmist pro-
nouncements that one can get in any daily newspaper
and, while there was some material new to me, having
accepted that there is an imminent disaster, I did not need
the recitation. Further the science here is superficial, be-
cause only consequences are presented, with very little
attention to dynamucs.
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Chapter 2 is a Bible study course for environmental
concerns. There are declarations here which are bound
to be controversial, such as “Genesis was written as a
poem to express the faith of the Israelites.” In one of the
question interludes, the author presents some attitudes
about the origin of the universe for discussion: agnostic,
Christian theistic, and Creationistic. She then asks for the
basic presuppositions of each view. This could certainly
be an interesting and useful exercise—for a lifetime. But
the outstanding feature of this chapter is the numerous
biblical references, such as peace with animals (Isa. 11)
and the covenant of peace (Ez. 34:25). There is a good,
but too brief, discussion of the Wisdom literature; and a
curious reference to Prov. 8:22-31. It seems to be placed
here to demonstrate something about Sophia (“feminine”)
wisdom, and ignores the matter of God’s not being alone
at the beginning. Rom. 8:18-23, Col. 1:15-23 and Rev.
21:1-8 all receive extended attention. There is also a con-
sideration of the Book of Wisdom, which is one of the
books of the Apocrypha.

Chapter three is devoted to a discussion of Celtic Chris-
tianity. The asceticism of the Celtic saints will make any-
one feel like a svbarite; they were a remarkable lot. The
lives of St. Patrick (St. Patrick’s shield), Pelagius (“a unity
of action in human freedom and God'’s grace, both are
gifts from God”), St. Columba (“The person to whom little
is not enough will not benefit from more.”) are sketched.
By legend, St. Brigit was present at the birth of Christ.
As fascinating as all this is, a question arises as to its
relevance to the topic. The Celtic tradition was more prone
to nature mysticism than the Roman. The author’s intent
seems to be a recommendation that the West should adopt
some of the Celtic attitudes toward reverence for all of
creation. While in basic agreement, it seems a bit quixotic
to me. We are what we are, and that program is most
likely to succeed which demands the least.

There are chapters dealing with writing ecological lit-
urgies: one on Gaia which shows that the hypothesis has
been adopted by groups with quite different agendas, and
another on ecological politics (where Ernst Shumacher’s
landmark work dealing with intermediate technology was
finally mentioned). The chapter on “Future directives for
an ecological theology” makes some interesting points:
that the principles of global justice and ecological respon-
sibility need to be added to that of sustainable develop-
ment and that an ecological road tax needs to be levied
along with a ban on freight transport by road.

There are two appendices. One includes a harvest lit-
urgy taken from Creation Festival Liturgy by WWE/
ICOREC. The second includes a self-explanatory list,
“What on earth can I do?”

This book is not what I had expected and hoped for,
but that is not the author’s fault. It is rather superficial,
but it was prepared for the purpose of focusing discussion
and as a learning tool for those with limited background
in science. Its success will depend heavily on the com-
mitment of the leader.

Reviewed by Braxton M. Alfred, University of British Columbia, Van-
couver, BC V6T 171.
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STORIES OF THE BEGINNING: Genesis 1-11 and Other
Creation Stories by Ellen van Wolde (John Bowdon, trans.)
London, England: SCM Press Ltd., 1996. 265 pages, notes,
bibliography. Paperback.

While this intensive approach to Genesis may be fa-
miliar territory for biblical scholars, the author, a student
of Umberto Eco and Professor of Old Testament Exegesis
and Hebrew in The Netherlands, offers insights and re-
flections for other students of Old Testament literature
and associated Jewish and Christian beliefs. This fresh
examination of the biblical language brings the reader to
the texts as though for a first reading, taking for granted
little of what has become familiar. Professor van Wolde
would not have us read our own history back into the
original texts.

In her plain, accessible style, van Wolde also declines
to yield to a Christian gloss in her interpretations, pre-
ferring a more literal reading and shaking up long-ac-
cepted bases for Christian theology found in the fall. She
presents the texts as an evolving expression of relation-
ships between both varying aspects of God and the world
to those humankind who become his people and assume
their place in his world. As with creation stories at large,
Genesis provides a foundation for existence in filling its
beginnings with meaning, some of it quite different from
that to which we have become accustomed. Van Wolde
challenges us to relinquish our traditional readings to dis-
cover what a naive exploration of the language can reveal.
When we do so, she reveals that Genesis effectively com-
bines two levels of history: that of a biological-physiologi-
cal process and that of transmitted experiences.

Notably, she reminds us that in Genesis God is reach-
ing out to and dealing with humankind, not the reverse.
God, then, is the center of Genesis. Moreover, our point
of reference is uniquely in God, rather than in “our kind.”
Throughout these chapters, everything is in a process of
becoming by God’s hand and “every human being is a
pointer to God for another human being” (p. 29). Good
and bad are pointedly distinguished from good and evil,
as humankind undergoes distinct stages in necessary
maturation under the guidance of God, even though the
result is a divergence from him. Significantly and char-
acteristically, van Wolde notes that this divergence is a
matter of God’s allowing humankind to mature, rather
than a matter of sin, that is, morality or ethics. At the
same time God is making himself known to humankind
through divine names, “a kind of window though which
we look, which offers the writer and readers the possi-
bility of making the unimaginable imaginable” (p. 136).

The author’s approach is to examine the Genesis ex-
cerpts a passage at a time, followed by discourse on the
text, with selected Hebrew words subjected to lengthy
exploration. Along the way, she dwells on meaningful
puns we may have missed in past accounts. She can take
the reader by surprise and make us wish we, too, were
scholars of ancient Hebrew. While not all of what van
Wolde proffers is entirely convincing, the reader will find
much to ponder in what she is saying, whether agreeing
or disagreeing with her and even when the language lacks

Perspectives on Science and Christian Faith



Book Reviews

a certain finesse (perhaps a function of translation). Her
mini-lessons in Hebrew are highly effective, and she pays
more than lip service to alternative translations. Thus,
the reader can come to a personal conclusion as to what
the text is conveying. As an aid to this effort, the highlights
of each passage are clearly summarized before the next
is addressed.

About three-quarters into the volume, brief excerpts
from a representative selection of worldwide creation sto-
ries are provided. Instead of comparisons to Genesis, these
stories are allowed to speak on their own terms. Some
of these excerpts are told in more affective language than
that of Genesis. Here van Wolde is not looking for uni-
versals but for distinctive character in the selections pro-
vided. It is this character which provides insight into other
cultures and into our own. In contrast with the disserta-
tions on Genesis, each brief excerpt is presented with only
minimal introduction. Even less attention is devoted to
the scientific story of creation, which is better addressed
elsewhere. This material does round out the structure of
the volume but might better have been omitted. Obvi-
ously, van Wolde’s best effort is reserved for those first
eleven chapters of Genesis. That is where the reader will
become engrossed.

Reviewed by Dorothy |. Howell, Ph.D. candidate in Environmental
Studies at Antioch New England Graduate School, Keene, NH 03431.

BIOETHICS: A Primer for Christians by Gilbert Meilaen-
der. Grand Rapids: Eerdmans Publishing, 1996. 120 pages,
index. Paperback, $10.00.

Meilaender has written a brief but profoundly con-
templative book covering the essentials of bioethics, pri-
marily for a Christian audience. However, others will not
be disappointed as he presents complicated issues clearly,
giving an overview of the “why and what” of evangelical
thinking on bioethics.

He starts with a chapter on ”Christian Vision,” briefly
stating the theological principles that he applies to his
thinking in bioethical issues. I found it very relevant and
helpful because he uses these principles to weave his ar-
guments together with a remarkable level of coherence.
He repeatedly draws on these principles as he considers
each topic in detail. He covers all the current ethical di-
lemmas in society that have emerged with the develop-
ment of technology. Chapters include “Procreation Versus
Reproduction,” “Abortion,” “Genetic Advance,” ”Prena-
tal Screening,” “Suicide and Euthanasia,” “Refusing
Treatment,” “Who Decides?” “Gifts of the Body: Organ
Donation,” “Gifts of the Body: Human Experimentation,”
and “Sickness and Health.”

The book is generously peppered with nuggets, for
example, in the chapter on “Procreation Versus Repro-
duction,” he states “we tempt ourselves to think of the
child as the product of our rational will, and we destroy
the intimate connection between the love-giving and life-
giving aspects of the one-flesh marital union.” The book
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gently reminds us of how easy it is to slip into perspectives
that give credence to the spirit of the age.

My only major concern with his arguments was in his
chapter on abortion. In it he suggests reasons why one
may conclude that human life begins a little later than
conception. He also states reasons why one may consider
life to begin at conception. However, both conclusions I
believe are drawn from a shaky presupposition. His rea-
sons for fixing the beginning of unique human life arise
from “knowledge of human development” which implies
that scientific reasoning alone can determine the origins
of human life. That our life begins at conception is tran-
scendent truth; natural reasoning alone cannot fix the be-
ginning of unique individual life. We do not create life
nor do we own it: the definition of life transcends natural
ways of knowing, and we can only accept life as a sacred
gift from our Creator.

I would highly recommend this book to those of us
who find most books on bioethics dry and pedantic. This
book represents gracious scholarship intended, as the title
states, to equip the Christian in the pew with a biblical
view on bioethics. Here is a proclamation of Kingdom
ethics in an ever changing world.

Reviewed by Joseph Gladwin, Department of Forest Science, Oregon
State University, Corvallis, OR 97331.

LEADING LAWYERS’ CASE FOR THE RESURREC-
TION by Ross Clifford. Edmonton, Alberta, Canada: Ca-
nadian Institute, 1996. 144 pages. Paperback.

In the introduction, Clifford relates that he was influ-
enced early in his Christian life by reading a book con-
taining views of two lawyers. In this book, Clifford
summarizes and evaluates what some leading lawyers
say about the Christian faith. Why lawyers? Clifford gives
this answer: “Lawyers, unlike philosophers and theolo-
gians, have the skills to assess the reliability of documents
such as ones in which the Jesus story is told” (p. 11).
While this is a debatable statement (some of the leading
Christian apologists have not been lawyers), it does not
take away from the value of the book.

Besides Jesus’ resurrection, the book’s eight chapters
speak to the authorship, reliability, truthfulness, and com-
plementarity of the gospels, the extracanonical evidence
for Jesus, the utility of faith, and the legitimate response
to Jesus.

Of the three appendices, the most interesting and help-
ful contains quotations by leading lawyers on the resur-
rection of Jesus. There is no index but the book is short
enough to locate information without difficulty. Clifford
gives bibliographic information to aid the reader in lo-
cating resources.

Clifford presents three principles to guide the reader:

(1) evidence does not bring 100 percent certainty; (2) to
make a decision against the evidence is to commit intel-
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lectual suicide and be intellectually dishonest; and (3)
doubt folds in the face of facts. This book is appropriate
for the lay person, the young Christian, or the apologetic
neophyte. Its succinctness and persuasive tone qualify it
as an evangelistic tool. It will also be helpful to those
who prepare lectures or sermons since it contains many
useful and pithy quotes.

Reviewed by Richard Ruble, John Brown University, Siloam Springs,
AR 72761.

THEROAD TO UNDERSTANDING: More than Dreamt
of in Your Philosophy by Joseph M. Bochenski, (Gerard
M. Verschuuren trans.). North Andover, MA: Genesis Pub-
lishing Co., 1996. 137 pages, index. Paperback; $13.95.

The author states that we all philosophize, whether
we like it or not, but, at the same time, “philosophizing
is one of the most beautiful and noble pursuits there is
in a human life” (p. 18). But although the pursuit is noble
and beautiful, there are also “enormous difficulties in-
volved.” To bring philosophy closer to a nonprofessional
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philosopher and to bring people closer to philosophy, Bo-
chenski wrote a great little book that serves the purpose
exceedingly well. Notwithstanding the small size of the
book, the author manages to present basic tenets of phi-
losophy, pointing to a variety of solutions for particular
philosophical problems and to difficulties involved with
each solution. Some solutions are far from intuitive. Bo-
chenski, however, exercises a charitable attitude to each
of them by presenting their philosophical core and finding
a worthwhile side in each of them.

The book consists of ten chapters, each devoted to one
particular philosophical problem: the concept of philoso-
phy itself, the concept of knowledge, truth, thinking, laws,
values, humanity, being, society, and the absolute. Bo-
chenski presents philosophical problems surrounding
these major philosophical concepts, and misses no op-
portunity to present his personal opinion concerning some
issues. It is clear that Bochenski breathes and lives phi-
losophy, and his enthusiasm becomes quite contagious
when reading his popular prolegomenon to philosophy.

Reviewed by Adam Drozdek, Duquesne University, Pittsburgh, PA
15282.

Reflections on PSCF Articles

Some of the articles in PSCF have raised questions in
my mind lately and I would like to express a few thoughts.

As a Christian believing in Jesus Christ as my Savior,
I believe that God is the true Creator, that he created and
is responsible for the cosmos. When we study science,
no matter what field, we are studying God’s handiwork
and discovering the natural rules that govern it, the rules
that God has set up to control the cosmos. In this light
the process of evolution, whatever it consists of, is God’s
way of doing things. I also believe that God always knows
what he is doing; he does not perform miracles. We may
see them as miracles because we do not understand what
God is doing. Probably our greatest handicap is the di-
mension of time. We feel that we have to put everything
into a time reference, which limits our ability to under-
stand the cosmos and greatly perplexes our studies.

Our greatest problem is that we believe that we can
arrive at the final truth of life and of the cosmos. The
writers of the various articles generally reveal this con-
viction. They categorize and codify the results of their
studies until they arrive at a system of conclusions which
they firmly believe is the truth. I am 77 years old now
and have followed the teachings of science for most of
my life. I have seen many theories of science firmly es-
tablished, only to be discarded later and replaced with
other theories that are discarded in turn. The theories we
accept today will also be discarded or altered in their
turn before many years pass. Or, the other way around.
1 remember when established scientists mocked the idea
of the Big Bang, talk about shifting continents was even
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more absurd—TI still think it is absurd because I have
studied too much geology—and the idea of the earth’s
magnetic pole reversing was laughed out of town only
a few years ago.

What is wrong is the way we understand life. Scientists
need to study more literature and attain a more balanced
concept of life. The truth lies in paradox and can never be
categorized and codified. Our Christian faith and our Bi-
ble are based on paradox. God, the great Creator who
can do anything, came to this earth in Jesus Christ, was
humiliated and put to death on the cross to pay the pen-
alty for our sins, which we had committed in rebellion
against him. This is utterly ridiculous, but it works! It is
the greatest paradox of history; it has given humankind
a new concept of God and drawn millions of people to
God. It is so different from the way we function naturally.
God has given us a pattern to use as we follow Jesus; it
is through humility and defeat that we gain the victory.
What an awesome thought; we always think that with
the strongest arguments and the most forceful presenta-
tion, we will win.

A few years ago the periodical Scientific American de-
voted a whole issue to the activities of the living cell. I
was utterly amazed after I finished reading it. The cell is
so small I can’t even see it with my eyes but it contains
an unbelievable maze of activities. Then I looked to the
other side, to the geology of the physical earth around
me. Could I believe that random chance had transformed
the one side into the maze of the other side? Not even
with my eyes shut. But I do believe that God is the Creator
of the cosmos and everything in it. As scientists study
the cosmos and the life it contains, much light is thrown
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on the way God works but we will never fathom the
depths of his methods and activities. If we did we would
become equal to God himself. In the field of genetics we
are now within eyesight of approaching that goal but
humans need first to deal with their sinful nature.

Let’s keep in focus, as Christians, when we study evo-
lution or any other science, we are studying God'’s handi-
work, how he has created, and how he creates today.

Daniel Heinrichs

ASA Retired Associate Member
207 — 11 Evergreen Place
Winnipeg, MB R3L 2T9 CANADA

Response to Bube

In my opinion, Richard Bube’s Communication (PSCF
48 [Dec. 1996]: 250-253) contains a number of serious theo-
logical errors. In the first place, his definition of “man”
as a creature that “is based on ‘human’ genetic material,”
is inadequate, since it fails to isolate this as Adamic genetic
material. Eve herself was made by God with the assistance
of genetic material taken from Adam (Gen. 2:18-23; 1 Cor.
11:8, 9), and man’s common descent thereafter from Adam
and Eve (Gen. 3:20; 1 Chron. 1:1-28) is strongly stressed
throughout the OT. The word “man” in the OT is usually
either ‘adam or ’iysh. Where it is ‘adam, rather than trans-
lating it as “man” or “men,” it would generally be quite
accurate to translate it as “Adamite(s).” If this were done,
it would highlight just how important the OT considers
it is to recognize that all human beings are Adamites. This
same teaching is found in such NT passages as Acts 17:26
(NASB, cf. Luke 3:38);, Rom. 5 and 1 Cor. 15. In failing
to recognize this, Bube has, in my opinion, failed to prop-
erly define what a man is.

I consider that his tolerance towards in vitro fertiliza-
tion (Bube’s model 2) also shows a failure to uphold the
sanctity of human life, since many Adamites are con-
ceived and die for every conception that makes it through
the IVF program. Therefore, I consider it a program that
violates the sixth commandment and fails to recognize
the true value of human life.

Furthermore, Bube then conjectures artificial creation
of either “manufactured” sperm, or sperm and ovum. This
also fails to recognize that man now has a falien sinful
nature and is subject to spiritual and physical death be-
cause of a historical fall by Adam in the Garden of Eden
(Gen. 3; 2 Cor. 11:3; 1 Tim. 2:13, 14). All men are guilty
of Adam’s sin of eating the apple; and God subjected
men between Adam and Moses to death, exclusively due
to their racial relationship to Adam (Rom. 5:12-14; see L.
Berkhof’s Systematic Theology, pp. 211-243—A Federalist’s
View, and A.H. Strong’s Systematic Theology pp. 597-
627—An Augustinian’s View). Bube asks if one could say
of such creatures that they were “sinful and in need of
a Savior?” or “a real ‘human person’ for whom Christ
died?” But any such “manufactured” human beings
would not be full-blooded Adamites, and so being outside
of Adam’s race, would, like the creature Bube refers to
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which is “clearly not a member of Homo Sapiens” be there-
fore outside the orbit of redemption. This is very clear
from Rom. 5:11-21, where the Bible makes it clear that
Christ died for Adam’s race and no other.

Medical science’s progress has been constantly open-
ing up a range of new matters. But Bube’s position should
be understood purely as an esoteric inteliectual expedition
into the often dangerous jungles of bioethics; Bube is try-
ing to “beat a path” on matters that may never become
a real possibility for human science anyway. However, I
would note that Bube’s basic models have previously
arisen in literature and fable in the form of incubus—with
male demon spirit impregnation of a woman by a demon
spirit, or succubus—with human male impregnation of a
female demon spirit (Bube’s model 3); a demon spirit tak-
ing on a human form (sometimes described as occurring
through ectoplasm) (Bube’s model 4)—which of course is
a necessary step for incubus or succubus; and demon spirits
or unfallen angels in their spirit form—although only de-
mon spirits could meet Bube’s “sinful” requirement
(Bube’'s model 5).

Though conservative Protestants differ on the issue of
what the prohibited marriages of Gen. 6 were, I understand
Gen. 6:2 to be written in such a way as to convey multiple
meanings. Thus there were some mixed marriages between
Seth’s race (“the sons of God” i.e., the godly race) and
Cain’s race (“the daughters of men” i.e., the earthly and
spiritually non-godly race—n.b. Gen. 4:1-15, 19, 23, 24)
(Gen. 4:16-5:32), which violates God’s laws against race
mixing and religious mixing. But some mixed marriages
between humans (“the daughters of men”) and fallen an-
gels (“the sons of God,” cf. Job 2:1) also occurred. It is
also my opinion that “the sons of God” refers to some
male human beings (see the universal Fatherhood of God,
Luke 3:38; Acts 17:26-29 NASB), who polygamously
“took” female human “wives.” Since there was only a
limited number of women, “violence” among combative
males ensued (cf. Gen. 4:19, 23). Thus by natural selection,
some stronger males fathered some “giants.”

Without expanding on the other matters, I note that
Jewish writings from around the time of the NT that sup-
port the proposition that the prohibited antediluvian mar-
riages included angel-human marriages, include Josephus
(Antiquities Bk. 1, ch. 3, s. 1) and the psuedepigraphal
Book of Enoch (ch. 6-15). Unlike Bube who would ascribe
“value” and “rights” to, for example, those produced by
model 3, God is said to declare in the Book of Enoch, “Pro-
ceed against the bastards ... the children of fornication:
and destroy [them]” (10:9). Many, including myself, con-
sider that this type of thinking is then manifested in the
NT (2 Pet. 2:4,5; Jude 14,15 cf. Enoch 1:9 {Pseud.}). For
example, in Enoch, the demon spirits who engaged in
Bube’s models 3 & 4 raise a petition for clemency. Enoch
then goes and preaches at the spirits in hell, telling them
that their doom is sealed (14:1-7). This, to my mind, is
strikingly similar to Christ preaching to the spirits in hell
and likewise telling them that they were well and truly
defeated and beyond any chance of redemption (1 Pet.
3:18-20, cf. Acts 2:27, 31 and Ps. 16:10). Indeed, it is gen-
erally recognized that there are two broad classes of de-
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mon spirits: those in “chains” because of what they did
in antediluvian times (1 Pet. 3:19; 2 Pet. 2:4), and those
that are still able to cause trouble here on earth (e.g., Mark
5:9; 1 Pet. 5:8; Rev. 16:13, 14). The evidence to date is that
demon spirits no longer seek to follow Bube’s model 3
because they know that if they do, God will throw them
into the chains of hell. However, there is evidence of sex
with demons not leading to any form of procreation.

It seems to me that Bube’s model 2, in which he refers
to an IVF child in the womb of a woman that is not the
mother’s, is necessarily polygamous, since it means re-
productive organs are used that do not belong to a married
couple. This, in my opinion, also touches on one of the
reasons for the Flood, namely, polygamy (Gen. 4:19), al-
though it also contains some notable dissimilarities to the
pre-Flood situation. Whatever the situation for polygamy
was in post-Flood OT times, Christian morality clearly
requires monogamy; for our Lord does not say that who-
ever divorces contrary to God’s law and remarries “en-
gages in lawful polygamy,” but rather, “committeth adul-
tery” (Matt. 19:9).

Furthermore, while his models 3, 4, & 5 may to some
extent be distinguished from the matters of demonology
that I have mentioned, on the basis that Bube is referring
to construction of new creatures—which he freely admits
is not now a scientific possibility, whereas demons are
pre-existing life forms; nevertheless, it seems to me that
he is offering a philosophical justification for demon spir-
its to do things, and have the type of “value” and “rights”
that they enjoyed in antediluvian times. If that sounds
like a hard word against Bube, let me say that I consider
itis a fair word. After all, God Almighty caused a universal
deluge that killed all human beings other than the eight
people in Noah’s ark (Heb. 11:7; 1 Pet. 3:20; 2 Pet. 2:5;
3:6), at least in part, for doing the type of things that
Bube is suggesting here. On my understanding of Holy
Scripture, I would say he has a faulty understanding of
Gen. 1-9. For example, Gen. 1 teaches that God created
man in his image, and so I would reject the proposition
that men have any business even trying to construct ar-
tificial humans, or creatures something like them. It is an
example of men seeking to “be as gods” (Gen. 3:5). There-
fore I think it fair to give him warning, in the hope he
and like-minded people will repent (Ezek. 3:17-19).

Gavin Basil McGrath

ASA Friend

Protestant Proofs For Belief

P.O. Box 4583

North Rocks, N.S.W., 2151 AUSTRALIA

Response to Seely

I found Paul Seely’s critique of Concordist Theory a
refreshing return to the authority of Scriptures—until I
got to his proposed “More Biblical Approach” (PSCF June
1997, p. 93).

Scripture can and does include concessions to hard-
ened hearts, but never at the expense of providing God’s
truth to his faithful followers. Seely refers to Mark 10:5,
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but he stopped too soon! In Mark 10:6 Jesus made it quite
clear that the unconceded truth (in this case, about mar-
riage and divorce) is also to be found in Scripture, which
by its priority takes precedence over the law of Moses.
To argue as Seely does that Genesis 1 is a concession to
hardness of heart requires that he show also from Scripture
what the prior unconceded truth is.

I applaud Seely’s innovative proposal here, but I won-
der if it might be motivated more by a scientific agenda
than a concern for truth. I suggest he consider carefully
whether Mark 7:13 and Mark 12:24 might be more rele-
vant than Mark 10:5.

Tom Pittman
ASA Member
Spreckels, CA 93962-7278

Tanner: Right, But ...

While Tanner’s point in “Planet Earth’? or ‘Land’?”
(June 1997, pp. 111-115) is right and relevant, he unfor-
tunately repeats canards that seem to me to spring from
the mistaken notion that only moderns are advanced
enough to be right. Columbus may have been derided
by the illiterate, but all educated persons for centuries
had known that the earth is spherical. Probably first enun-
ciated in the fifth century B.C. by Parmenides of Elea and
Pythagoras,! it was accepted by Plato, who had the earth
revolving.2 Aristotle even gave two proofs for the sphe-
ricity of the earth: the circular shadow at all lunar eclipses
and the change in the stars visible from different loca-
tions.> He (fourth century B.C.), Archimedes (third cen-
tury B.C.), Posidonius (second century B.C.),4 as well as
Eratosthenes, estimated the size of the earth. Ptolemy (ca.
A.D. 150) based his map on Posidonius’ figure® and his
astronomy on Aristotle’s view. Some Pythagoreans had
the earth moving.¢ Aristarchus of Samos (ca. 250 B.C.)
and Seleukos (a century later) were Copernicans seven-
teen centuries early, an inspiration to Copernicus.”?

The uneducated of every period probably thought the
earth flat, along with some others. I have a pamphlet that
rejects Copernicanism on biblical grounds. As with other
brethren and other topics, dubious hermeneutics ousts
science. Further, it seems that we had to wait till modern
times for the silly theory that we live inside an 8000-mile-
diameter sphere. Apparently the ancients were not that
stupid.

IL. L. Laudan, “Geodesy,” Encyclopedia Americana (1995), 12:432.

2Timaeus, 33b-34c, 40b—.

3De caelo, 11, 14, 297b25-298a7.

4Laudan, loc. cit.; Gordon R. Lewthwaite, “Geography,” ibid.,
438.

5Lewthwaite, loc. cit.

6Aristotle, op. cit., II, 13, 293a20-293b15.

7Edward Rosen, “Copernicus,” Encyclopedia Americana (1995),
7:555.

David F. Siemens, Jr.
ASA Fellow

2703 E. Kenwood St.
Mesa, AZ 85213-2348
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Full Member $55
Friend of the ASA $55
Associate Member $55
Student Member $20
Student Associate $20
Spouse $10

Subscriptions to our journal, Perspec-
tives on Science & Christian Faith, are avail-
able at $30/year (individuals), $45/year (in-
stitutions) and $20/year (students). The
journal comes automatically with your
membership.

' MEMBERSHIP/FRIEND OF ASA APPLICATION/SUBSCRIPTION FORM
(Subscribers complete items 1 & 2 only)

American Scientific Affiliation, P.O. Box 668, Ipswich, MA 01938-0668

1. Name (please print)

Date

2. Home address

Zip

Office address

Zip

Please leave blank any numbers you do not wish published.

Home phone __

Office phone

Fax

e-mail

[ would prefer ASA mailings sent to:
3. Sex

4. If married, spouse’s name _____
S. Academic Preparation

Institution

] home

0 office

Major

Major field of study

Area of concentration within the field (2 word limit)

Briefly describe what your present or expected vocationis ___

AS A MEMBER YOU
RECEIVE:

Publications. As a member, you receive
ASA’s quarterly journal, Perspectives on
Science & Christian Faith, and bimonthly
Newsletter. The journal has become the out-
standing forum for discussion of key issues
at the interface of science and Christian
thought. It also contains news of current
trends in science and reviews of important
books on science/faith issues. The Newslet-
ter brings you news of the scientific work
and Christian witness of ASA members, re-
ports of ASA activities, and other items of
current interest. It also carries notices of
ASA members seeking employment and of
positions open to Christians trained in sci-
ence.

Books. ASA titles such as Teaching Sci-
ence in a Climate of Controversy and the
Membership Directory are sent to all new
members when available. From time to time

Please complete back of this form =

other books and resources are available for
purchase through the home office.

One book which can be purchased is
Contemporary Issues on Science and Chris-
tian Faith: An Annotated Bibliography,
which offers an expansive book list, as well
as a Speaker’s Bureau listing, book service
information and other science/faith re-
sources.

Fellowship. The spiritual and intellec-
tual stimulation of ASA meetings is a dis-
tinctive feature of ASA membership highly
valued by those who participate. An Annual
Meeting, which usually includes three days
of symposia, papers, field trips, and worship
together, is held each year (since 1946) in
late July or early August. For the conven-
ience of members, the location moves across
the country on a regular cycle. Local and
regional meetings are held throughout the
country each year. Members keep in contact
with each other through the Newsletter, In-
ternet, and at ASA get-togethers at national
scientific meetings.

S |



Church Affiliation _

How did you learn about the ASA?

If you are an active overseas missionary, please give the name and address of your mission
board or organization to qualify for complimentary membership.

Name

Street _ _

City ; State Zip—

[ am interested in the goals of the American Scientific Affiliation. Upon the basis
of the data herewith submitted and my signature affixed to the ASA Statement
below, please process my application for membership.

Statement of Faith
[ hereby subscribe to the Doctrinal Statement as required by the ASA Constitution:

1. We accept the divine inspiration, trustworthiness and authority of the Bible in
matters of faith and conduct.

2. We confess the Triune God affirmed in the Nicene and Apostle’s creeds which
we accept as brief, faithful statements of Christian doctrine based upon
Scripture.

3. We believe that in creating and preserving the universe God has endowed it with
contingent order and intelligibility, the basis of scientific investigation.

4. We recognize our responsibility, as stewards of God’s creation, to use science
and technology for the good of humanity and the whole world.

Signature — _ Date
(required for Member. Associate Member. Student member status)

| have enclosed (Please check one):
$55, Full Member _ $55, Friend of the ASA ____ $55, Associate Member

%20, Student Member - $20, Student Associate $10, Spouse

Please mail to: American Scientific Affiliation, P.O. Box 668, Ipswich, MA 01938-0668
Opportunities for Service. The ASA a. Affiliations

sponsors and encourages individual and

group efforts to serve both the Christian

community and the scientific community.

Major efforts are made to clear up misunder- b. Commissions

standings of one group by the other, but

Affiliation of Christian Biologists
Affiliation of Christian Geologists

: " Bioethic Industrial
speaking and writing are not the only. forms Coorrelmuriications Philosophy and
of ASA ministry. We seek opportunities to Theology
witness as a body of people with a grasp of Creation Physical Sciences
biblical truth wherever that witness is Global Resources Science Education
needed. and Environment

History of Science Social Sciences
Affiliations and Commissions. Each

member is asked to choose a primary and

secondary affiliation or commission from

the list below. Affiliations are autonomous

but usually meet in conjunction with the '

ASA Annual Meeting. Commissions help

plan Annual Meetings, report to the mem- L4

bership through the Newsletter, and have a

chair with four to five other members as a

steering committee. Each of the commis-

sions is asked to relate its discipline toward The ASA is a member of The Evangeli-
science. cal Council for Financial Accountability.

WHAT EXACTLY IS
THE AMERICAN
SCIENTIFIC
AFFILIATION?

The American Scientific Affiliation
(ASA) is a fellowship of men and women of
science and disciplines that can relate to
science who share a common fidelity to the
Word of God and a commitment to integrity
in the practice of science. ASA was founded
in 1941 and has grown significantly since
that time. The stated purposes of the ASA
are “to investigate any area relating Chris-
tian faith and science” and “to make known
the results of such investigations for com-
ment and criticism by the Christian commu-
nity and by the scientific community.”

Science has brought about enormous
changes in our world. Christians have often
reacted as though science threatened the
very foundations of Christian faith. ASA’s
unique mission is to integrate, communicate,
and facilitate properly researched science
and biblical theology in service to the
Church and the scientific community. ASA
members have confidence that such integra-
tion is not only possible but necessary to an
adequate understanding of God and His
creation. Our total allegiance is to our Crea-
tor. We acknowledge our debt to Him for the
whole natural order and for the development
of science as a way of knowing that order in
detail. We also acknowledge our debt to Him
for the Scriptures, which give us “the wis-
dom that leads to salvation through faith in
Jesus Christ.” We believe that honest and
open study of God’s dual revelation, in na-
ture and in the Bible, must eventually lead
to understanding of its inherent harmony.

The ASA is also committed to the equally
important task of providing advice and di-
rection to the Church and society in how best
to use the results of science and technology
while preserving the integrity of God’s crea-
tion. It is the only American evangelical
organization where scientists, social scien-
tists, philosophers, and theologians can in-
teract together and help shape Christian
views of science. The vision of the ASA is
to have science and theology interacting and
affecting one another in a positive light.

American Scientific Affiliation
P.O. Box 668
Ipswich, MA 01938-0668
phone: (978) 356-5656
fax: (978) 356-4375
c-mail: asa@newl.com



The American Scientific Affiliation

Founded in 1941 out of a concern for the relationship between science and Christian faith, the American Scientific Affiliation is an association of men
and women who have made a personal commitment of themselves and their lives to Jesus Christ as Lord and Savior, and who have made a personal
commitment of themselves and their lives to a scientific description of the world. The purpose of the Affiliation is to explore any and every area relating
Christian faith and science. Perspectives is one of the means by which the results of such exploration are made known for the benefit and criticism
of the Christian community and of the scientific community.

EXECUTIVE DIRECTOR, ASA:
Donald W. Munro, P.O. Box 668, Ipswich, MA 01938-0668

EDITOR, ASA/CSCA NEWSLETTER:
Dennis Feucht, 14554 Maplewood Rd., Townville, PA 16360-9801

EXECUTIVE COUNCIL, ASA:
Kenneth C. Olson, 3036 Hillside Drive, Burlingame, CA 94010 —President
David L. Wilcox, 2 South Cedar Holliow Road, Paoli, PA 19301-1703 —Past President
Sara Miles, Eastern College, 10 Fairview Drive, St. Davids, PA 19087-3696 —Vice President
Joseph K. Sheldon, Messiah College, Grantham, PA 17027 —Secretary Treasurer
Jay L. Hollman, 8857 Wakefield, Baton Rouge, LA 70806

Canadian Scientific & Christian Affiliation

A closely affiliated organization, the Canadian Scientific and Christian Affiliation, was formed in 1973 with a distinctively Canadian orientation. The
CSCA and the ASA share publications (Perspectives on Science and Christian Faith and the ASA/CSCA Newsletter). The CSCA subscribes to the
same statement of faith as the ASA, and has the same general structure; however, it has its own governing body with a separate annual meeting in
Canada.

EXECUTIVE DIRECTOR, CSCA:
W. Douglas Morrison, 15 Village Green Drive, Guelph, Ontario N1G 4X7

EXECUTIVE COUNCIL, CSCA:

Robert Mann (Physics), Waterloo, Ontario —President
Esther Martin (Chemistry), Waterloo, Ontario —Secretary
Norman MacLeod (Mathematics), Toronto, Ontario
Eric Moore (Chemistry), Toronto, Ontario
Don McNally (History of Science), Hamilton, Ontario
Dan Osmond (Physiology), Toronto, Ontario
Gary Partlow (Neuroanatomy), Guelph, Ontario
Thaddeus Trenn (History of Science), Colborne, Ontario
Robert E. Vander Vennen (Chemistry), Toronto, Ontario

Local Sections

of the ASA and the CSCA have been organized to hold meetings and provide an interchange of ideas at the regional level. Membership application
forms, publications, and other information may be obtained by writing to: American Scientific Affiliation, P.O. Box 668, Ipswich, MA 01938-0668, USA
or Canadian Scientific & Christian Affiliation, P.O. Box 386, Fergus, ON N1M 3E2, CANADA or by contacting the CSCA website at:
http://avatar.uwaterloo.ca/~mann/cscahome.htim

Chicago—Wheaton D.C.-Baltimore Guelph, ON Indiana—Ohio Los Angeles
New York—New Jersey North Central Oregon Pittsburgh Rocky Mountain
San Diego San Francisco Bay Southwest (AZ) Washington Toronto, ON

INDICES to back issues of Perspectives are published as follows:

Vol. 1-15 (1949-1963) Journal ASA 15 126-132 (1963)
Vol. 16-19 (1964-1967) Journal ASA 19 126-128 (1967)
Vol. 20-22 (1968-1970) Journal ASA 22 157-160 (1970)
Vol. 23-25 (1971-1973) Journal ASA 25 173-176 (1973)
Vol. 26-28 (1974-1976) Journal ASA 28 189-192 (1976)
Vol. 29-32 (1977-1980) Journal ASA 32 250-255 (1980)
Vol. 33-35 (1981-1983) Journal ASA 35 252-255 (1983)
Vol. 36-38 (1984-1986) Journal ASA 38 284-288 (1986)
Vol. 39-41 (1987-1989) Perspectives 42 65-72 (1990)
Vol. 42-44 (1990-1992) Perspectives 44 282-288 (1992)
Vol. 45-47 (1993-1995) Perspectives 47 290-296 (1995)

A keyword-based on-line subject index is available on 5 1/4" or 3 1/2" computer disks for most IBM compatible computers with a hard disk or two
floppy disk drives. It includes all software and instructions, and can be ordered from the ASA Ipswich office for $20.

Articles appearing in Perspectives on Science and Christian Faith are abstracted and indexed in the CHRISTIAN PERIODICAL INDEX; RELIGION
INDEX ONE: PERIODICALS; RELIGIOUS & THEOLOGICAL ABSTRACTS, and GUIDE TO SOCIAL SCIENCE AND RELIGION IN PERIODICAL
LITERATURE. Book Reviews are indexed in INDEX TO BOOK REVIEWS IN RELIGION. Present and past issues of Perspectives are available in
microfilm form at a nominal cost. For information write: University Microfilm inc., 300 North Zeeb Rd., Ann Arbor, MI 48106.
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