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On Intelligent Design, Irreducible Complexity,
and Theistic Science

Readers may have noticed that discussion of these themes has emerged from the halls of the
ASA and evangelical academic enclaves to draw the attention of the popular religious and secular
press. Recent conferences at Biola University (http:/ /www.arn.org/arn) and the University of Texas
(http:/ /www.dla.utexas.edu/depts/philosophy/faculty /koons/ntse/ntse.hmtl) have released tor-
rents of words on what is seen by some as “a move to a new paradigm” and others as the latest

maneuver by those “who don’t want evolution to be true.”
The Biola meeting originally billed as a small “invited only”
working session for the faithful ended up with a much larger
audience which included many skeptics. The University of
Texas Philosophy Department sponsored conference (not yet
held at this writing) pits advocates of “theistic science”
against those of “naturalistic science.” With sixty accepted
papers (available on their web site), the issues should be
clearly defined. The ASA List Serve has provided a heavily
used discussion forum for these ideas.

How is the discussion going? Most evangelical ob-
servers — especially working scientists — are deeply skepti-
cal. They have no objection to developing world views about
science and faith but draw the line when asked to add “di-
vine agency” to their list of scientific working tools. Also,
it seems that the methodological discussion centers only on
certain areas of biology. The rest of us as physicists, chem-
ists, mathematicians, or geologists, are allowed to go our
‘godless’ ways in spite of the complexities we face at the
quantum level or with the weather. Britain’s most prominent
defender of evolution, Richard Dawkins calls Michael J.
Behe’s conclusion that the flagellum of bacteria are too com-
plicated to have evolved (in Darwin’s Black Box: The Biochemi-
cal Challenge to Evolution, 1996) “a pathetic cop-out of his
responsibilities as a scientist.” Behe in turn chides Dawkins
for attempting “to popularize non-existent science.” Clearly,
snappy come-backs are not going to resolve the issues. In-
stead, hard work on the part of the scientific community is
needed to provide data and develop lower level mecha-
nisms.

There is a long history of science-religion relationships.
Advocates of theistic science would do well to examine the
past in the light of their new paradigm. Also, each of us
should be willing to examine their conclusions with an open
mind. If the ideas are flawed — work toward improvement;
if fatally flawed, drop them. Our responsibility to the Chris-
tian community demands no less.

J. W. Haas, Jr.
haas@gordonc.edu
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In This Issue

Our first two papers cross swords on
aspects of theistic science. First, philoso-
pher J.P. Moreland argues against the
complementarian approach to science and
Christianity especially where its advo-
cates are opposed to what they see as a
god-of-the-gaps mentality in theistic sci-
ence. Theistic scientists “see gaps in the
natural world due to direct acts of God
which can, in principle be relevant in sci-
entific methodology.” The enemy is meth-
odological naturalism, the view that only
natural forces and objects are proper ele-
ments of scientific investigation. On the
other hand, philosopher Robert C. O’Con-
nor argues that methodological natural-
ism is “well-grounded, intrinsically valu-
able, and, when properly understood, a
critical component of Christian inquiry.”
He concludes that “permitting direct ref-
erence to divine agency in natural science
undermines the overall quest for truth.”

David L. Woodall’s study of Robert
Boyle reminds us of how much we owe
this seventeenth-century physical scientist
who developed a view of the new science
that took into account his deeply held
Christian faith. In our final paper, Karl M.
Busen deals with the alleged conflict in
biblical revelation of God as a personal
and eternal being. He offers a complemen-
tarian explanation which ties together
these simultaneously exclusive concepts
at a higher level of complexity.

This issues concludes with a diverse set
of reviews and a letter. Your comments
are welcome.




Complementarity, Agency Theory, and
the God-of-the-Gaps

J. P. Moreland

Talbot School of Theology
13800 Biola Ave.
La Mirada, CA 90639

There has been a growing debate about the proper way to integrate science and
theology. On the one side are those who accept a complementarity view of integration
and claim that science must presuppose methodological naturalism. On the other side
are those who accept some form of theistic science. Central to this debate is the nature
of divine and human action and the existence of gaps in the natural causal fabric due
to such action that could, in principle, enter into the use of scientific methodology.
In this article, I side with the second group. To justify ti;is position, I first state the
complementarity view and its implications for the nature of human personhood, second,
explain libertarian agency in contrast to compatibilist models of action, and third,
show why “gaps” are part of divine and human agency and illustrate ways that such
a model of agency for certain divine acts could be relevant to the practice of science.

The relationship between science and miracles
contains many aspects that are worthy topics of
study in their own right. Currently, however, there
has been a growing and sometimes heated dialogue
about the proper way to view the integration of
science and theology. A major part of this dialogue
is a debate between those who accept the idea that
science must presuppose methodological naturalism
and those who reject this notion. The different camps
in this dispute accept very different ways of viewing
the nature of a direct, miraculous act of God and
its relationship to the practice of science. Given the
ideological importance of science in contemporary
culture, it is not surprising to see naturalists claim
that miracles, even if they happened, are totally out-
side the limits of scientific theory formation, expla-
nation, and confirmation and, thus, are unscientific
in this sense. For example, atheist philosopher Mi-
chael Ruse claims that “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 ori-

/1 Elsewhere, Ruse asserts that “The Creation-
ists believe the world started miraculously. But mir-
acles lie outside of science, which by definition deals

with the natural, the repeatable, that which is gov-
ermned by law.”2 What I find surprising is the fact
that a significant number of Christian intellectuals
agree with this position.

Let us define theistic science as a viewpoint
which includes a commitment to the following three
propositions:3

1. God, congeived of as a personal, transcendent
agent of great power and intelligence, through
direct, immediate, primary agency and indirect,
mediate, secondary causation created and de-
signed the world for a purpose. He acted directly
through immediate, primary agency in the course
of its development at various times (including
prehistory — history prior to the arrival of hu-
man beings).4

|

2. The commitment expressed in Proposition 1 can
appropriately enter the very fabric of the practice
of science and the use of scientific methodology.

3. One way this commitment can appropriately en-

ter the practice of science is through various uses
in scientific methodology of gaps in the natural

Perspectives on Science and Christian Faith
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world. These gaps are essential features of direct,
immediate, primary divine agency properly un-
derstood.

The Christian intellectuals mentioned above re-
ject theistic science because, among other things, it
supposedly uses an inappropriate god-of-the-gaps
strategy for doing science and integrating it with
theology. Instead, science requires the adoption of
methodological naturalism, the idea that science
must study natural (physical) entities from a natural
point of view and seek explanations for things in
terms of natural events and laws that are part of
the natural causal fabric of the spatio-temporal
world. Thus, theological beliefs in general, and di-
rect, immediate, miraculous acts of God lie outside
science, properly understood. The proper way to
integrate science and theology is to view them as
noninteracting, complementary approaches to the
same reality; as such, they adopt very different
standpoints, ask and answer very different kinds
of questions, involve different levels of description,
employ very different cognitive attitudes (e.g., ob-
jectivity and logical neutrality in science, personal
involvement and commitment in theology), and are
constituted by very different language games. These
different, authentic perspectives are incomplete and,
therefore, must be integrated into a coherent whole.
But, each level of description (e.g., the chemical vs.
the theological) is complete at its own level, with
no gaps at that level for other perspectives to fill,
and with no possibility for direct competition, con-
flict, or mutual epistemic reinforcement.5

I do not agree with this perspective if it is taken
as the total picture of science/theology integration.
In my view, theistic science is a legitimate research
program. I have defended my views elsewhere and
cannot undertake here a general treatment of this
controversy.¢ Instead, I shall focus on Proposition
3 above and defend the idea that a certain under-
standing of agency theory shows that the comple-
mentarity view is inadequate and that libertarian,
agent acts (human and, in some cases, divine) leave

gaps in the causal fabric of the natural world that
could play a role in the practice of science. In what
follows, I will, first, state the complementarity view;
second, explain libertarian agency in contrast to
compatibilist models of action, and third, show why
“gaps” are part of such agency and illustrate ways
that such a model of agency for certain divine acts
could be relevant to the practice of science.

The Complementarity View

Currently, the complementarity view enjoys wide
popularity among both Christian and non-Christian
intellectuals. Among its Christian proponents are
D. M. Mackay,” A. R. Peacocke8 Richard Bube,?
Howard ]. Van Till,}0 Paul de Vries,!! and David
G. Myers.12 While scholars differ about certain de-
tails of this approach, nevertheless, there is broad
agreement among them regarding the following
components.

The Nature of Science

The goal of natural science is to study the spa-
tio-temporal natural world of matter and energy and
seek natural explanations for the physical properties,
behavior, and formative history of the physical uni-
verse. The very nature of natural science requires
one to adopt methodological naturalism, the idea
that explanations of phenomena are to be sought
within the nonpersonal causal fabric of events and
processes in the created order. For example, in de-
scribing how two charged electrodes separate hy-
drogen and oxygen gas when placed in water, the
“God hypothesis” is both unnecessary and out of
place. In general, an appeal to personal intentions
or actions of an agent, especially a supernatural one,
violates the methodological naturalism that consti-
tutes proper scientific methodology. Methodological
naturalism is unrelated to metaphysical naturalism
(the view that the spatio-temporal world of physical
entities open to scientific investigation is all there
is) because philosophical theses about the existence,

J. P. Moreland is professor of philosophy at Talbot School of Theology, Biola University
in La Mirada, CA. He is the author or editor of a number of books, including Christianity
and the Nature of Science (Baker), The Creation Hypothesis (InterVarsity), and
Jesus Under Fire (Zondervan).
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nature, and acts of God are beyond the limits of,
and are complementary with, science.13

Reality: A Hierarchy of Systems
Standing in Part/Whole Relationships

In nature, wholes are often more than the addi-
tive sum of their parts. Reality consists in a hierarchy
of different levels of systems or things that are parts
of and give rise to wholes (systems or things) at
higher levels of organization due to the complex
interaction of the parts at lower levels. For example,
ascending from bottom to top through the hierarchy
we have the following: energy, subatomic entities,
atoms, molecules, constituents of cells (e.g., organ-
elles), cells, biological systems (e.g., the respiratory
system), whole biological organisms, the psycho-
logical level, the sociological level, and the theologi-
cal level. As one ascends, each new level does not
exist because some new entity has been added “from
the outside,” but rather, because it emerges from
the lower level due to the complex interaction of
parts at that level. For example, psychological states
emerge and supervene upon the brain and central
nervous system when the latter reaches a certain
level of complexity needed to generate such an
emergence.14 There are different understandings of
supervenience.l> However, a generally accepted un-
derstanding of it for properties runs as follows:
Property P supervenes on property Q just in case
(1) P and Q are completely distinct properties in
that neither P nor Q enters the very being or con-
stitution of the other; (2) P is ontologically depend-
ent on and determined by Q; (3) the relationship
between P and Q is nonreductive; (4) For any pos-
sible world in which some entity x exists, if x has
Q then that is sufficient for its having P; there cannot
be two entities alike in having Q but differing with
respect to P. An entity cannot change in respect to
P, cease to be P, or become more or less P without
changing in respect to Q.

In this view, human persons are not genuine sub-
stances with natures, but rather, are property-things
(ordered aggregates) — structured collections of ex-
ternally related parts with emergent properties. To
clarify this point, it will be helpful to step back for
a moment and compare two different metaphysical
positions about two very different kinds of wholes
with parts: substances, understood in the classic in-
terpretation of Aristotle and Aquinas, vs. property-
things or ordered aggregates.16

According to the traditional view, living organ-
isms, historically, were taken to be paradigm cases
of substances. First, a substance is a thing which

has or owns properties but is not had by something
more basic than it. Secondly, a substance is a deep
unity of parts, properties, and capacities at a point
in time; it maintains absolute sameness through (ac-
cidental) change. Substances are wholes that are on-
tologically prior to their parts in that those parts
are what they are in virtue of what the substance
is, taken as a whole. For example, a chamber of a
heart is defined in terms of the heart as a whole;
the heart is defined in terms of the circulation sys-
tem as a whole; and the circulation system is defined
in terms of the organism as a whole. Thirdly, a sub-
stance is a this-such, i.e., an individuated member
of its natural kind which, in turn, constitutes its es-
sence. For example, two dogs are different, particu-
lar animals with the same nature. The unity and
nature of a substance derive from its essence that
which lies within it. Its parts (e.g., the nose and
claws of a dog) stand in internal relationship to each
other in that if a part is removed from its whole, it
loses its identity with itself. As Aristotle said, a sev-
ered human hand is, strictly speaking, no longer
human — a fact that will become evident in a few
days.

Substances are wholes that are
ontologically prior to their parts
in that those parts are what they

are in virtue of what the
substance is, taken as a whole.

An artifact, like a table or automobile, is a para-
digm case of a property-thing. Property-things de-
rive their unity from an external ordering principle
(either in the mind of a designer or from a law of
nature) imposed from the outside on a set of parts
to form the object. A property-thing is structured
stuff, i.e., parts placed in some type of ordering re-
lationship. In such wholes, the parts are prior to
the whole; the whole contains some sort of structural
property that supervenes upon those parts (it is de-
fined in terms of the parts and the ordering rela-
tionship); the parts are related to each other by
means of external relationships; they remain iden-
tical to themselves regardless of whether or not they
are in the whole property-thing (e.g., a car door is
still what it is when detached from a car); and prop-
erty-things do not maintain strict identity through
loss of old parts or properties and gain of new ones.

Regarding human persons in particular, philoso-

phers widely agree that the following are inconsis-
tent with the property-thing position but are easier
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to justify on the substance view (and, in fact, may
have the substance view as a necessary condition):
the absolute unity of a person at a time; the irre-
ducibility of the first person perspective; the absolute
sameness of a person through change; the organic
unity of the human body and the distinctive, irre-
ducible, species specific, law-like ways it changes
through time; the irreducibility or uneliminability
of literal biological function or, more generally, tele-
ology; the metaphysical possibility (let alone the re-
ality) of disembodied existence; libertarian freedom;
and the existence of human nature as that which
constitutes the unity of the class of all humans.1”
am not arguing that the items on this list are real,
though I take that to be the case. I do think, however,
that one should think carefully about how the com-
plementarity property-thing model of living organ-
isms — more specifically, human persons — has dif-
ficulty allowing for these things to be the case. One
should ask whether the complementarity view is
intellectually worth the price of jettisoning these ar-
guably real aspects of human persons. Here is the
main issue: the complementarity view does not have
the intellectual resources to allow for the precise
type of unity necessary for these features of human
persons to obtain and if they are, in fact, genuine,
then the complementarity view’s response to reduc-
tionism is simply inadequate.

Interaction Between Levels

Each level in the hierarchy is capable of an ex-
haustive description at that level using only con-
cepts, theories, or laws appropriate to that level.
Such descriptions are complete with no gaps that
need to be filled in by theories or laws referring to
entities, properties, or processes at higher levels. For
example, when a person chooses to eat fruit (a good
choice!), a complete description of that action can
be given at each level (e.g., the atomic, the psycho-
logical). Each level of description is an authentic,
though partial, perspective and the whole truth re-
quires an appeal to all the levels of description that
are complementary to each other. Moreover, it is
interesting that the bottom level is the one studied
by physicists. Lower levels are more basic and sus-
tain higher levels in existence. Higher levels emerge
upon and are determined by the entities and pat-
terns of interaction at lower levels. If some story is
true at a higher level, then some story must be true
at a lower level but not vice versa.18 In general, some
physical (e.g., neurophysiological) state is necessary
for a higher level (e.g., mental) state to exist and
when some specific physical state obtains, that is
sufficient for the occurrence of the supervening (e.g.,
mental) state.
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We have just noted the relationship among levels
as far as sustaining something in existence is con-
cerned. A closely related, but distinct, issue involves
the relationship of causality between levels. Regard-
ing causality, the first thing to note is this: events
are what do the causing in the natural world, ie.,
events cause other events to occur. For example, a
brain event is the cause for a mental event. Secondly,
a serious problem to be probed later involves the
causal efficacy (and not the reduction) of higher lev-
els of description, most important, the mental level.

In general, some physical
(e.g., neurophysiological) state is
necessary for a higher level
(e.g., mental) state to exist and
when some specific physical state
obtains, that is sufficient for the
occurrence of the supervening
(e.g., mental) state.

Advocates of the complementarity view appear
to be caught in a dilemma. On the one hand, it is
hard to avoid treating higher levels of description
as causally impotent epiphenomena that supervene
upon lower level systems because each lowest level
physical state is (1) complete at its own level of
description and (2) sufficient for the emergence of
the higher level state. As philosophers Kathleen
Lennon and David Charles argue, the only way to
accept a psychological level of causal descriptions
and also hold “that physical explanation is com-
plete, i.e., that all physically characterizable events
are susceptible to explanation on terms of physically
sufficient causes ... is to accept [the] reduction [of
the psychological to the physical].”1® On the other
hand, in spite of the apparent inconsistency in doing
so, advocates of this view allow that when higher
level entities emerge, then events at that level can
cause events to occur at lower levels through feed-
back mechanisms and event-event causation. As
Jaegwon Kim has shown, the problem here is that
“downward causation prima facie implies the failure
of causal closure at the lower Jevel, and the in prin-
ciple impossibility of a complete theory of the lower-
level phenomena in their own terms.”20 The guestion
here is not that such feedback occurs, but whether there
is room within the complementarity view for its occur-
rence that does not have an air of ad hoc-ness about it.
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Agency and Free Will

Later, I will clarify the difference between liber-
tarian and compatibilist views of freedom and
agency. But for now, it should be noted that the
complementarity view eschews libertarian freedom
and agency in favor of compatibilist models of free-
dom. An illustration may help us understand the
complementarity view. Consider the act of raising
one’s hand to vote. At the various levels of natural
science, a complete account of such an act could be
given in terms of biological systems, neurons, brain
states, etc. These levels of description would be ig-
norant of the psychological level in the sense that
they would be what they are, with or without the
presence of the higher psychological level, and they
would contain no reference to mental processes,
events, properties, etc. But a complete, noninteract-
ing account of the act could be given at a psycho-
logical level by appealing to the individual’s desire
to vote, his belief that raising his hand would satisfy
this desire, and his willingness to raise his hand.
Personal agency and action fall completely outside
natural science levels of description, complementary
to the psychological level.

Divine Action and
Creation’s Functional Integrity

If we set aside human history, especially salva-
tion history in which God performed primary causal
miraculous acts, like parting the Red Sea or raising
Jesus of Nazareth from the dead, then a consistent
picture of divine action in the natural world emerges
from what has already been said. God is not to be
seen as a direct, primary, causal agent who suspends
or overrides the laws of nature (by acting in a way
different from his normal, regular activity), creating
a gap in the natural fabric. Rather, God is constantly
active in each and every event that happens. God
sustains natural processes in existence, and ex-
presses his freedom to act by employing natural
processes mediately as secondary causes to accom-
plish his purposes in the world.?! He works “in and
through” the natural causal fabric, unfolds its po-
tentialities according to deterministic or probablistic
laws of nature and he does so without leaving any
causal gaps in lower level physical processes and
systems. God is the ground of all causes and the
ultimate cause of all things. Moreover, God’s acting
in and through natural events can be understood
as the meaning and purposive pattern that can be
seen in the providential unfolding of those events.
As Howard J. Van Till puts it, God has created the
world with functional integrity:

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.22

God-of-the-Gaps

Advocates of the complementarity view have a
disdain and loathing for what is called a god-of-
the-gaps argument. According to many complemen-
tarians, this type of argument is an epistemically
inappropriate strategy in which God only acts when
there are gaps in nature; one appeals to God merely
to fill gaps in our scientific knowledge of naturalistic
mechanism; these gaps and the appeal to God just
mentioned are used in apologetic, natural-theology
arguments to support Christian theism; and God is
manifest and proved only by the miraculous, by
that which defies natural scientific explanation. This
strategy is bad for at least two reasons. First, natural
science is making these gaps increasingly rare and,
thus, there is less need to believe in God if such a
belief is justified solely or largely by the god-of-the-
gaps strategy. Secondly, this strategy is based on a
faulty understanding of the integration of science
and theology and the proper model of human and
divine action as depicted in the complementarity
model. In particular, the strategy fails because there
simply are no such gaps in the natural world, given
the views already presented in this section.

I have responded to this argument elsewhere,
and I will address it later in this article.23 The ar-
gument represents a caricature of advocates of the-
istic science who see gaps in the natural world due
to direct acts of God which can, in principle, be
relevant to scientific methodology. No advocate of
theistic science claims that God only acts in the
“gaps.” God is constantly active in sustaining the
world, in concurring with natural processes, and
the like. But advocates of theistic science believe
that there is a scientifically and epistemically rele-
vant distinction between primary and secondary
causality and that both types of actions are relevant
to the task of integrating science and theology. Belief
in such a gap (and an appeal to a primary causal
act of God to explain it) should not merely be based
on ignorance of a natural causal mechanism, but
on positive theological, philosophical, or scientific
arguments that would lead one to expect such a
gap. While most advocates of theistic science do use
such a strategy for positive apologetic purposes,
such a purpose is not necessary for an advocate of
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theistic science. If apologetic purposes are part of
a person’s employment of theistic science, then that
person need not hold that the entire ground for jus-
tifying belief in God is the explanatory work that
“the God hypothesis” does in explaining gaps. Thus,
most critical discussions of god-of-the-gaps issues
generate far more heat than light precisely because
they represent a gross caricature of those who ac-
tually employ this strategy.

The real issue is this: if God acts as a primary
causal agent distinct from his action as a secondary
cause, does it follow that there will be miraculous
gaps in the natural causal fabric that could, in prin-
ciple, be relevant to scientific methodology? 1 be-
lieve that the answer is “Yes,” and to see why, we
now turn to the difference between libertarian and
compatibilist views of freedom and agency. Because
the natures of freedom and agency are so central
to the reality of causal gaps and theistic science, I
must go into some detail in describing these com-
peting models.

Libertarian and Compatibilist
Models of Agency

All Christians believe we have free will, but they
differ about what free will is. We can define deter-
minism as the view that for every event that hap-
pens, there are conditions such that, given them,
nothing else could have happened. Every event is
caused or necessitated by prior factors such that
given these prior factors, the event in question had
to occur. Libertarians embrace free will and hold
that determinism is incompatible with it. Compati-
bilists hold that freedom and determinism are com-
patible with each other and, thus, the truth of de-
terminism does not eliminate freedom. As we will
see, compatibilists have a different understanding
of free will from the one embraced by libertarians
and hard determinists.

General Comparison

1. Compatibilism. For compatibilists, if determi-
nism is true, then every human action (e.g., raising
one’s hand to vote) is causally required by events
that obtained prior to the action, including events
that existed before the person acting was born. That
is, human actions are mere happenings, parts of
causal chains of events leading up to them. Freedom
properly understood, however, is compatible with
determinism.
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2. Libertarianism. Libertarians claim that the
freedom necessary for responsible action is not com-
patible with determinism. Real freedom requires a
type of control over one’s action — and, more im-
portant, over one’s will — such that, given a choice
to do A (raise one’s hand and vote) or B (leave the
room), nothing determines that either choice is
made. Rather, the agent himself must simply exer-
cise his own causal powers and will to do one alter-
native, say A (or have the power to refrain from
willing to do something). When an agent wills A,
he also could have willed B without anything else
being different inside or outside of his being. He is
the absolute originator of his own actions. When
an agent acts freely, he is a first or unmoved mover;
no event causes him to act. His desires, beliefs, etc.
may influence his choice, but free acts are not caused
by prior states in the agent.

Suppose we have person P that freely did some
act e, say changing his thoughts or raising his arm.
A more precise, initial characterization of libertarian
freedom and agency can be given as follows:

1. P is a substance that had the power to cause e.

2. P exerted its power as a first mover (an uncaused
cause of action) to cause e.

3. P had the ability to refrain from exerting its
power to cause e.

4. P caused e for the sake of some final cause, R,
which is the reason P caused e.

We can delve more deeply into compatibilist and
libertarian accounts of freedom by looking at four
areas central to an adequate theory of free will.

Four Areas of Comparison Between
Compatibilism and Libertarianism

1. The Ability Condition. To have the freedom
necessary for responsible agency, one must have the
ability to choose differently from the way the agent
actually does. Compatibilists and libertarians agree
that a free choice is one where a person “can” will
to do otherwise but differ about what this ability
is. Compatibilists see this ability as a hypothetical
ability. Roughly, this means that the agent would
have done otherwise had some other condition ob-
tained, e.g., had the agent desired to do so. We are
free to will whatever we desire though our desires
are themselves determined. Freedom is willing to
act on your strongest preference.

Libertarians view hypothetical ability as a slight
of hand and not sufficient for the freedom needed
for responsible agency. For libertarians, the real is-
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sue is not whether we are free to do what we want,
but whether we are free to want in the first place.
A free act is one in which the agent is the ultimate
originating source of the act. Freedom requires that
we have the categorical ability to act, or at least, to
will to act. This means that if Smith freely does (or
wills to do) A, he could have refrained from doing
(or willing to do) A or he could have done (or willed
to have done) B without any conditions whatsoever
being different. No description of Smith’s desires,
beliefs, character, or other things in his makeup and
no description of the universe prior to and at the
moment of his choice to do A is sufficient to entail
that he did A. It was not necessary that anything
be different for Smith to do B instead. This means
that there will be a gap in the universe just prior to and
after a free act due to the causal activity of the agent as
first mover.

Compatibilists and libertarians
agree that a free choice is one
where a person “can” will to do
otherwise but differ about what
this ability is.

The libertarian notion of categorical ability in-
cludes a dual ability: if one has the ability to exert
his power to do (or will to do) A, one also has the
ability to refrain from exerting his power to do (or
will to do) A. By contrast, the compatibilist notion
of hypothetical ability is not a dual ability. Given
a description of a person’s circumstances and inter-
nal states at time t, only one choice could obtain
and the ability to refrain is not there; its presence
depends on the hypothetical condition that the per-
son had a desire (namely, to refrain from acting)
which was not actually present. There is no causal
gap just prior to and after the act of a substantial first
mover who contributes causal power into the natural
causal fabric because this view of agency is rejected by
compatibilists.

2. The Control Condition. Suppose Jones raises
his hand to vote. Compatibilists and libertarians
agree that a necessary condition for the freedom of
this act is that Jones must be in control of the act
itself. However, they differ radically about what
control is.

To understand compatibilist views of the control
condition, recall that compatibilists take cause and
effect to be characterized as a series of events mak-
ing up causal chains with earlier events and the

laws of nature (either deterministic or probabilistic)
causing later events. The universe is what it is at
the present moment because of the state of the uni-
verse at the moment before the present and the cor-
rect causal laws describing the universe. A crude
example of such a causal chain would be a series
of 100 dominos falling in sequence from the first
domino on until domino 100 falls. Suppose all the
dominos are black except numbers 40-50, which are
green. Here we have a causal chain of events that
progresses from domino one to 100 and that “runs
through” the green dominos.

According to compatibilism, an act is free only
if it is under the agent’s own control. And it is under
the agent’s own control only if the causal chain of
events — which extends back in time to events re-
alized before the agent was even born — that caused
the act (Jones’s hand being raised) “runs through”
the agent himself in the correct way. But what does
it mean to say that the causal chain “runs through
the agent in the correct way”? Here compatibilists
differ from each other. But the basic idea is that an
agent is in control of an act, just in case the act is
caused in the right way by prior states of the agent
himself (e.g., by the agent’s own character, beliefs,
desires, and values). This idea is sometimes called
a causal theory of action.

Libertarians reject the causal theory of action and
the compatibilist notion of control and claim that a
different sense of control is needed for freedom to
exist. Consider a case where a staff moves a stone
but is itself moved by a hand that is moved by a
man. In Summa contra Gentiles I, Chap. 8, St. Thomas
Aquinas states a principle about causal chains that
is relevant to the type of control necessary for lib-
ertarian freedom:

In an ordered series of movers and things moved
[to move is to change in some way], it is necessarily
the fact that, when the first mover is removed or
ceases to move, no other mover will move [another]
or be [itself] moved. For the first mover is the cause
of motion for all the others. But, if there are movers
and things moved following an order to infinity,
there will be no first mover, but all would be as
intermediate movers ... [Now] that which moves [an-
other] as an instrumental cause cannot [so] move
unless there be a principal moving cause [a first
cause, an unmoved mover].

Suppose we have nine stationary cars lined up
bumper to bumper and a tenth car runs into the
first car causing each to move the next vehicle until
car nine on the end is moved. Suppose further that
all the cars are black except cars 5 to 8 which are
green. Now, what caused the ninth car to move?
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According to Aquinas, cars 2 to 8 are not the real
cause of motion for car 9. Why? Because they are
only instrumental causes, each of these cars passively
receives motion and transfers that motion to the next
car in the series. Car 1 (actually, the driver of car
1) is the real cause since it is the first mover of the
series. It is the source of motion for all the others.
Only first movers are the sources of action, not in-
strumental movers that merely receive motion pas-
sively and pass that on to the next member in a
causal chain.

Compatibilists and libertarians

agree that a necessary condition
for the freedom [to] act is that [a
person] must be in control of the

act itself. However, they differ

radically about what control is.

For libertarians, it is only if agents are first causes,
unmoved movers, that they have the control nec-
essary for freedom. An agent must be the absolute,
originating source of his own actions to be in con-
trol. If, as compatibilists picture it, an agent is just
a theater through which a chain of instrumental
causes passes, then there is no real control. Further,
the control that an unmoved mover exercises in free
action is a dual control — it is the power to exercise
his own ability to act or to refrain from exercising
his own ability to act.

3. The Rationality Condition. The rationality
condition requires that an agent have a personal
reason for acting before the act counts as a free one.24
Consider again the case of Jones raising his hand
to vote. In order to understand the difference be-
tween the two schools about how to handle this
case in light of the rationality condition, we need
to draw a distinction between an efficient and a final
cause. An efficient cause is that by means of which
an effect is produced. One ball moving another is
an example of efficient causality. By contrast, a final
cause is that for the sake of which an effect is pro-
duced. Final causes are teleological goals, ends, or
purposes for which an event is done; the event is
a means to the end that is the final cause.

Now a compatibilist will explain Jones” voting
in terms of efficient and not final causes. According
to this view, Jones had a desire to vote and a belief
that raising his hand would satisfy this desire and
this state of affairs in him (the beliefldesire set com-
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posed of the two items just mentioned) caused the
state of affairs of his hand going up. In general,
whenever some person S does A (raises his hand)
to do B (vote), we can restate this as S does A (raises
his hand) because he desired to B (vote) and be-
lieved that by A-ing (raising his hand), he would
satisfy desire B. On this view, a reason for acting
turns out to be a certain type of state in the agent,
a belief-desire state, that is the real efficient cause
of the action taking place. Persons as substances do
not act; states within persons cause latter states to
occur. The compatibilist, in possession of a clear way
to explain cases where S does A to do B, challenges
the libertarian to come up with an alternative ex-
planation.

Many libertarians respond by saying that our rea-
sons for acting are final and not efficient causes.
Jones raises his hand in order to vote, or perhaps,
to satisfy his desire to vote. In general, when person
S does A to do B, B states the reason (e.g., a desire
or a value) which is the teleological end or purpose
for the sake of which S freely does A. Here the per-
son acts as an unmoved mover by simply exercising
his powers in raising his arm spontaneously. His
beliefs and desires do not cause the arm to go up;
he himself does. But B serves as a final cause or
purpose for the sake of which A is done. Thus, com-
patibilists embrace a belief/desire psychology
(states of beliefs and desires in the agent cause the
action to take place), while at least many libertarians
reject it and see a different role for beliefs and desires
in free acts.

4. Causation. From what has already been said,
we can anticipate a difference between libertarians
and compatibilists about causation. For the com-
patibilist, the only type of causation is called event-
event causation. Suppose a brick breaks a glass. In
general, event-event causation can be defined in this
way: an event of kind K (the moving of the brick
and its touching of the surface of the glass) in cir-
cumstances of kind C (the glass being in a solid
and not liquid state) occurring to an entity of kind
E (the glass object itself) causes an event of kind Q
(the breaking of the glass) to occur. Here, all causes
and effects in the chain are events. If we say that
a desire to vote caused Jones to raise his arm we
are wrong. Strictly speaking, a desiring to vote
caused a raising of the arm inside of Jones.

Libertarians agree that event-event causation is
the correct way to account for normal events in the
natural world, like bricks breaking glasses. But when
it comes to the free acts of persons, the person, as
asubstance and an agent directly produces the effect.
Persons are agents and, as such, in free acts they
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either cause their acts for the sake of reasons (called
agent causation) or their acts are simply uncaused
events they spontaneously do by exercising their
powers for the sake of reasons (called a noncausal
theory of agency). Either way, persons are seen as
first causes, unmoved movers who have the power
to exercise the ability to act as the ultimate originators
of their actions. It is the I, the self that acts; not a
state in the self that causes a moving of some kind.
Libertarians claim that their view makes sense of
the difference between actions (expressed by the ac-
tive voice, e.g., Jones raised his hand to vote) and
mere happenings (expressed by the passive voice,
e.g., a raising of the hand was caused by a desiring
to vote, which was caused by x, ...).

For the compatibilist, the only
type of causation is called
event-event causation. ... [For the
Libertarian,] when it comes to the
free acts of persons, the person, as
a substance and an agent,
directly produces the effect.

At this point it may be helpful to discuss the
relevance of quantum physics to the free will debate.
According to some, certain quantum events (e.g.,
the precise location of an electron hitting a plate
after being shot through a slit, the exact time a spe-
cific atom of uranium will decay into lead) are com-
pletely uncaused events and, as such, are indeter-
minate, random happenings. Thus, it is argued, a
quantum view of reality abandons determinism and
makes room for freedom. As chemist Michael Kell-
man puts it, ” ... the theory of quantum mechanics
... is compatible with a role for mind as agent in
determining some actions of purely material por-
tions of biological systems.”25

Unfortunately, quantum physics has little rele-
vance to the free will debate. For one thing, many
scientists believe that the quantum world is just as
determined as the regular world of macro-objects,
like baseballs and cars. We just do not (perhaps can-
not) know what the causes are for some events and
we cannot predict exactly the precise behavior of
quantum entities. For another thing, even if we grant
that the quantum world is really a place where de-
terminism is false, it could still be argued that de-
terminism reigns in the macro world. More impor-
tant, a necessary condition of libertarian freedom is
a view of the person as a substance that acts as an
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agent, i.e., as a first cause or an unmoved mover.
Thus, determinism is sufficient for a denial of lib-
ertarian freedom, since it says that all events are
caused by prior events and there are no substantial
agents that act as unmoved movers. But determi-
nism is not necessary to deny such freedom. Com-
pletely uncaused events that randomly occur with-
out reason (as in the quantum world) do not give
the type of agency needed for libertarian freedom
either. The main debate between compatibilists and
libertarians is one about the nature of agency and
not determinism per se, although the truth of de-
terminism is sufficient for the denial of libertarian-
ism as was already mentioned.

With this in mind, we can modify the under-
standing of modern compatibilism we have used
up to this point. Compatibilism is basically the thesis
that freedom and determinism are compatible with
each other, i.e., that both can be true. But some, in-
deed, most compatibilists go on to accept the truth
of determinism, while others do not make a com-
mitment to accepting determinism. However, both
groups of compatibilists reject libertarian agency.
So while we will continue to focus on the majority
of compatibilists who accept determinism, we need
to remember that the nature of agency, and not de-
terminism per se, is the main disagreement between
compatibilists and libertarians. Next let us apply
these insights about agency to questions regarding
miracles, gaps, and theistic science.26

Miracles, Agent Gaps,
and Science

Complementarian A. R. Peacocke has said that
the “problem of the human sense of being an agent
... acting in this physical causal nexus, is of the same
ilk as the relationship of God to the world.”?7 I agree.
But whereas Peacocke uses this point to support
the complementarian view and place miracles out-
side the bounds of science, I claim that the analogy
between human and divine action actually supports
theistic science and the possibility of miraculous acts
being part of science. The difference between us is
this: Peacocke and complementarian methodologi-
cal naturalists in general adopt compatibilist models
of (divine and human) action (at least for causality
outside of salvation history) with the result that no
gaps exist in the causal fabric. I see (divine and hu-
man) action in terms of libertarian agency and be-
lieve that free acts leave scientifically detectable gaps
in the natural world.
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To see why complementarian compatibilists have
no room for gaps, consider the following statements
from naturalist philosophers. John Searle has said
that “our conception of physical reality simply does
not allow for radical [libertarian] freedom.”28 The
reason for this is that once you claim that the physi-
cal level of description is both basic and complete,
you rule out the possibility of top-down feedback.
As naturalist David Papineau has argued:

I take it that physics, unlike the other special sci-
ences, is complete, in the sense that all physical events
are determined, or have their chances determined,
by prior physical events according to physical laws.
In other words, we never need to look beyond the
realm of the physical in order to identify a set of
antecedents which fixes the chances of subsequent
physical occurrence. A purely physical specification,
plus physical laws, will always suffice to tell us
what is physically going to happen, insofar as that
can be foretold at all.2?

Jaegwon Kim says that someone who holds that
the physical level is basic and complete must “accept
some form of the principle that the physical domain
is causally closed — that if a physical phenomenon
is causally explainable, it must have an explanation
within the physical domain.”30 Here is the reason
for the remarks by Searle, Papineau, and Kim. In
every alleged case where there is a description of
top-down causation (e.g., where a state of intending
to raise my arm causes the raising of the arm), there
will be a corresponding description of a causal se-
quence of events that run along the bottom level
(e.g., there will be a physical state “associated with”
the mental state of intending to raise one’s arm and
a physical state “associated with” each moment of
the arm being raised).

Moreover, when we claim that the physical is
the bottom level, this means not just that each upper
level event has some lower level event or another
correlated with it. It means that the description of
the bottom level sequence of events is complete
without any gaps. For example, at each moment
during the process of voting — I desire to vote, be-
lieve that raising my arm will satisfy that desire,
deliberate about whether to vote, will to raise my
arm, and raise it — throughout a time of a few sec-
onds, there will be a physical state in my brain and
nervous system that is sufficient to produce the next
physical state without room for feedback. Remem-
ber, the physical level description is complete and
basic. There is no room for mental entities to make
a physical difference in the world because once the
physical antecedents are fixed, so are the physical
consequences (or at least their probabilities). This
is simply what it means to claim that the physical
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is both basic and complete at its own level of de-
scription. Moreover, each alleged description of a
top-down causal connection will have a description
that runs the other way and that is more consistent
with the view that the physical level is at the bottom.
In any case, even if one allows for top-down men-
tal-to-physical feedback, this type of causality will
still be event-event causation with no room for lib-
ertarian agency.

Complementarian methodological
naturalists in general adopt
compatibilist models of ... action
... with the result that no gaps
exist in the causal fabric. I see ...
action in terms of libertarian
agency and believe that free acts
leave scientifically detectable gaps
in the natural world.

By contrast, in cases of libertarian action, say, just
before one acts to raise one’s arm and during the
raising of it, the description of one’s brain and central
nervous system just before acting will not be suffi-
cient to entail or causally account for the physical
description resulting from the agent’s own (first
mover) exercise of causal power. Of course, at each
moment there will be some physical state, but the
events at the physical level will not form a continu-
ous chain of causal events. Instead, there will be a
causal gap due to the action of the agent. This is
why some have objected to libertarian agency since
libertarian acts violate the first law of the conser-
vation of energy. I think such acts do indeed violate
the first law and, in fact, this is part of what it means
for an agent to be in the image of God — he or she
is capable of genuine creativity and novelty. More-
over, Robert Larmer argues that we must distinguish
two forms of the First Law. A strong form states
that energy can neither be created nor destroyed.
A weak form states that in a causally closed system,
the total amount of energy remains constant. Larmer
says that libertarian agency is inconsistent with the
strong, but not the weak, form because the human
body is not a causally closed physical system.3! He
correctly sees that libertarian acts leave gaps in the
natural causal fabric.

If we assume for a moment that libertarian
agency is the correct model of divine action for pri-
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mary causal miracles, then whenever God acts in
this way, there will be a gap in the natural world
that could figure into scientific practice in at least
three ways. First, scientific methodology includes
the psychology of discovery, roughly, the psycho-
logical processes scientists go through to come up
with theories to guide their research. Now it is a
known fact that in the history of science, a hypothe-
sis often has suggested itself to a scientist from his
theological or metaphysical beliefs. If someone held
that various things in the natural world were the
result of a libertarian, miraculous act of God (e.g.,
the beginning of the universe, the direct creation of
first life and the various kinds of life, the direct crea-
tion of human beings in the Mid-East, the flood of
Noah), then such a belief could guide a scientist in
postulating that there will be no natural explanation
for the occurrence of these things. This could, in
turn, lead him or her to try to discover evidence
for these events (the flood of Noah, a Mid-Eastern
origin for human beings) or to try to falsify the fact
that they were the result of miraculous acts by trying
to discover natural mechanisms for their occurrence
that he or she believes are not there.

Secondly, in a number of areas of science (foren-
sic science, SETI, archeology, psychology), scientific
explanations for some phenomenon appeal to the
desires, beliefs, intentions, and actions of personal
agents. Thus, for example, if one discovered that
living systems are discontinuous with nonliving sys-
tems in such a way that living systems bear certain
features that usually result from personal agency
(e.g., information in DNA, different kinds of design
such as beauty, order, etc.), and if one has grounds
for thinking that it is improbable that a naturalist
mechanism will be found to account for this, then
one could legitimately see the origin of life as a gap
in the history of the universe due to a primary causal
act of God. In this case, an appeal to divine action,
intentions, and so forth could be a legitimate form
of scientific explanation.

Thirdly, these features of living systems could
lend some confirmation to the hypothesis that life
was, indeed, the result of a miraculous act of God.
Such claims would be defeasible (i.e., they could be
shown false given more data), but this is irrelevant,
since all scientific theories are (in principle) defea-
sible. Yet they are often well enough attested to be
rationally accepted. In these three ways — scientific
discovery, scientific explanation that is a form of
personal explanation, and scientific confirmation —
gaps in the causal fabric derived from theological
models of primary causal divine agency regarding
some natural phenomenon could enter into scien-
tific methodology.32
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Conclusion

In this article, I have not had the space to defend
libertarian agency for human or divine (primary
causal) action, though I obviously think such a de-
fense is possible. Fortunately, such a defense is not
needed for my purposes here. I have tried to show
that the claim that miracles are in principle outside
the bounds of science is one embedded in a backdrop
that includes a complementarian, methodological,
naturalist view of science and reality, along with a
compatibilist view of human and divine action in
the natural world (outside salvation history). This,
in turn, has lead many to reject any version of a
theistic explanation for gaps because, among other
things, the backdrop just mentioned denies that such
gaps exist.

Whether miracles are outside the
bounds of science, then, depends
in part on one’s model of
divine agency ...

By contrast, I do not limit the use of theistic sci-
ence to the employment of explanations that appeal
to direct, primary causal acts of God. Nevertheless,
if such acts have occurred in certain cases, and if
libertarian agency is a good model for depicting such
actions, then there will be gaps in the causal fabric
that can enter scientific practice. Whether miracles
are outside the bounds of science, then, depends in
part on one’s model of divine agency which, in turn,
can be understood from an analogy with human
action. Complementarians may, unfortunately, re-
ject libertarian agency, but even if they do, I hope
to have made clear why some of us who accept this
model believe that miracles can, in fact, be part of

scientific practice. #
Notes
1Michael Ruse, Darwinism Defended (Addison-Wesley, 1982),
322.

Ibid.
3Nothing honorific is meant by the term “theistic science.”

More precisely, it is not meant to imply that methodologi-
cal naturalists are not solid Christian theists. The term is
currently being used to label a view bearing a family
resemblance to the definition I offer here. No emotional
connotations should be derived from the label.

4]t has been argued that Proposition 1 assumes that we know

God has directly acted in the world from insights about
what a creator would do and that we should, instead,
exhaust every possible natural process for God’s activity
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before concluding we have a primary cause. Three things
are wrong with this suggestion. First, any statement of a
theory or research program contains assertions in the in-
dicative mood, and such propositions do not imply any-
thing whatever about commitment to the truth of those
propositions or the epistemic strength of such commit-
ment. One can use a theory to explore the natural world
even if one wishes to falsify the theory. The presence of 1
does not imply that anyone holds the assumption in ques-
tion, much less that someone knows it to be true. Second,
even if one believes proposition 1 to be true, why can’t this
believe rest, in part, on prior theological or philosophical
arguments. I see no reason to think that one must exhaust
every possible naturalistic explanation before one is justi-
fied in believing 1. Even in science, a theory can receive
some initial epistemic support from so-called non-empiri-
cal factors (elegance, simplicity, internal clarity, harmony
with external conceptual problems), so such a prior com-
mitment does not violate the nature of science. Third, many
advocates of theistic science believe that we have, in fact,
exhausted enough naturalistic possibilities to justify the
defeasible commitment to a primary causal divine act for
things like the origin of life or human beings.

5Richard Bube has complained that my characterization of
complementarity is confused and is actually a description
of what he calls compartmentalization. See his Putting It All
Together (Lanham, MD: University Press of America, 1995),
168. Cf. chapters 6 and 10. For Bube, compartmentalization
treats science and theology as different descriptions about
different kinds of things with no common ground or possi-
bility of conflict. Complementarity views science and the-
ology as different descriptions of the samereality. Unfortu-
nately, Bube is simply wrong in this complaint toward my
position. What he calls compartmentalization is close to
what I call the “two realms” view of integration and my
description of complementarity is an accurate one. The
source of Bube’s confusion is revealing. I claim that the
complementarity view eschews interaction between sci-
ence and theology and Bube says that it embraces such
interaction. However, Bube equivocates on what “interac-
tion’ means in this context. For me, it is “epistemic” interac-
tion, roughly the same description of the same reality that
can be in conflict or concord to varying degrees of strength.
For Bube, interaction amounts to taking two different (non-
interacting in my sense) perspectives and forming them
into a whole. For example, a completely scientific descrip-
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sues of freedom and responsibility. For example, epistemo-
logical determinism in Bube’s sense is neither necessary
nor sufficient for ontological determinism. Moreover, Bube
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In this essay, I closely scrutinize the proposal presented in a recently edited volume
entitled The Creation Hypothesis: Scientific Evidence of an Intelligent Designer
by J. P. Moreland. Moreland chides Christians for what he takes as their failure to
understand the proper integration of their faith with secular disciplines, particularly
the natural sciences. Contributors to this volume propose a "theistic science” which
focuses primarily on the tactical or strategic proscription against direct reference to
divine agency (methodological naturalism [MN]). These authors endorse the inclusivity
principle, that is, the claim that explanations in terms of the direct and immediate
activity of a divine agent may constitute a proper part of natural science.

As I see it, the recommendation takes two forms: (1) it is positively irrational for
the Christian engaged in natural science to remain committed to MN, and (2) because
science has no intrinsic individuating features, it is irrational for the broader scientific
community to continue to resist appeal to immediate divine agency as a proper part
of natural science. Specifically, I argue that the first statement is mistaken, and the
second is ill-advised. The disciplinary distinction, as determined in part by MN, is
well-grounded, intrinsically valuable, and, when properly understood, a critical com-
ponent of Christian inquiry. I conclude that permitting direct reference to divine agency

in natural science severely undermines the overall quest for truth.

In a recently edited volume entitled The Creation
Hypothesis: Scientific Evidence of an Intelligent De-
signer, as well as in this journal,! J. P. Moreland
chides Christians for what he takes as their failure
to understand the proper integration of their faith
with secular disciplines, particularly the natural sci-
ences, and for capitulating too readily to the “ques-
tion-begging Procrustean legislation” imposed by
the secular practitioners of their craft2 Moreland,
with support primarily from Stephen C. Meyer and
William A. Dembski, proposes an alternative and
distinctively Christian approach to the sciences:
“theistic science” is “rooted in the idea that Chris-
tians ought to consult all they know or have reason
to believe in forming and testing hypotheses, ex-
plaining things in science and evaluating the plau-
sibility of various scientific hypotheses, and among
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the things they should consult are propositions of
theology (and philosophy).”? Accordingly, the cen-
tral doctrine of creation can and should “enter into
the very fabric of the practice of science and the
utilization of scientific methodology.”4

When stated in these terms, this seems wholly
commendable advice. There are many respects in
which specifically Christian beliefs ought to bear
upon scientific inquiry. Yet, their argument for “the-
istic science” focuses primarily on the tactical or stra-
tegic proscription against direct reference to divine
agency. The central idea behind this proposal holds
that, since the Christian knows that God occasionally
directly interacts with the natural created order, a
Christian scientist can, and should, specifically in-
corporate that belief into scientific accounts. Thus,
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an attenuated “natural science” transforms into a
fully informed “theistic science.” Having this larger
stock of true beliefs, the theist has available addi-
tional explanatory resources. As such, the theistic
scientist has a greater prospect to achieve a fuller
and proper understanding of creation, and will quite
simply become a better scientist by unapologetically
drawing upon the full array of potential explanatory ac-
counts. The main obstacle on this royal road to truth
is methodological naturalism (MN) which maintains
that “only natural objects and forces can be referred
to in scientific explanations.”> Thus, arguing that
this principle of exclusivity is irrational, conspiratorial,
and a positive impediment to truth, these authors
reject this constraint. Rather, they endorse the in-
clusivity principle, i.e., the claim that explanations in
terms of the direct and immediate activity of a divine
agent may constitute a proper part of natural science.
Taking his cue from the “postmodern” critique of
the exclusivity of “enlightenment rationality,”é
Meyer, in particular, calls for the scientific commu-
nity to grant equal consideration to divine action
as comprising a legitimate scientific explanation. Re-
pudiating MN, the theistic scientist ought to actively
develop scientific accounts which as readily appeal
to divine agency as to natural mechanisms.

In this paper, I will closely scrutinize this pro-
posal. As I see it, the recommendation takes two
forms: (1) it is positively irrational for the Christian
engaged in natural science to remain committed to
MN, and (2) because science has no intrinsic indi-
viduating features, it is irrational for the broader
scientific community to continue to resist appeal to
immediate divine agency as a proper part of natural
science. Specifically, I will argue that the first state-
ment is mistaken, and the second is ill-advised and
potentially dangerous. Indeed, the contributors to
this volume, especially Stephen Meyer, do a disserv-
ice to Christian scholarship by advocating a position
that is ill-motivated, unnecessary, and potentially
damaging to Christian interests. The integration of
these disciplines should not result in the assimila-
tion of either science or theology to the other; the

disciplinary distinction, as determined in part by
MN, is well-grounded, intrinsically valuable, and,
when properly understood, a critical component of
Christian inquiry. I will conclude that permitting di-
rect reference to divine agency in natural science
severely undermines the overall quest for truth.
Thus, if there is a distinctively “Christian way of
doing science,” it does not come by repudiating MN.

Understanding MN

It must be understood as a radical departure from
the present nomenclature to insist that appeal to
direct nonnatural agency is a legitimate move within
the sciences. It is clear in The Creation Hypothesis that
by calling for an inclusive understanding of science,
Moreland, et al. do not intend simply to voice sup-
port for natural theology in general, or even, as the
subtitle of the book suggests, to limit their efforts
to the validation of the claims regarding “Scientific
Evidence for an Intelligent Designer.” It is not their
central interest to argue for the epistemic legitimacy
of belief in divine agency, but to recommend theistic
science as a legitimate successor to natural science.

This is evident in their construal of natural sci-
ence’s commitment to MN. Adopting a distinction
used by Howard ]. Van Till, we might distinguish
between a broad and narrow construal of the “natu-
ralistic” constraint on science.” If MN required that
scientific accounts refer only to entities whose ulti-
mate source were also naturalistic, then we might read
Moreland’s proposal as properly objecting to the
presumptive and illicit limitation placed upon the
scope of divine power and influence.8 Read accord-
ing to this broad construal, these writings constitute
a (laudable) apologetic for the possibility of natural
theology, for it is natural theology which asks
whether there is an eventual point at which it is
reasonable to suppose that natural explanations fail
and a theological explanation should be given. The
narrow, more charitable reading of MN, on the other
hand, says that scientific accounts must refer to
wholly natural phenomena, making no reference to

Robert O'Connor is an assistant professor in the philosophy department at Wheaton College,
¢ Illinois. After receiving his bachelors from Wheaton, he completed a masters in Humanities
L from Western Kentucky University and a doctorate in Philosophy from the University
of Notre Dame. His research and writing centers primarily on the methodological similarities
. between science and theology. This article will comprise part of a book exploring the
| prospects and implications for “theological realism.”
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immediate or direct contribution by nonnatural or su-
pernatural agency, while permitting further, non-
scientific appeal to the divine as the ultimate and
sustaining source, meaning, and purpose of all natu-
ral phenomena. Adopting this narrow construal, the
battle for inclusivity is joined at the level internal
to the discipline of natural science itself, rather than
at the level of overall world views.? Although much
of the language they use suggests that our authors
intend to rebut the former, broader construal of MN,
their explicit appeal for the principle of inclusivity
requires us to understand their position as actually
addressing the second, narrow version.

MN and the Rationality of Science

As we have seen, it is the central contention of
these inclusivist authors that MN ought to be re-
jected for placing an “artificial limitation” upon the
scientific quest for truth. Meyer holds that

Methodological Naturalism is not so much irrelig-
ious as irrational. Hyperbole aside, strict naturalism
functions (at least within origins research) to close
off legitimate lines of inquiry and avenues of po-
tential explanation.10

According to this interpretation, MN is simply
an arbitrary and prejudicial vestige of an obviously
mistaken understanding of science and knowledge
in general. Thus, he labels MN an example of yet
“... another untenable enlightenment view of ra-
tionality.”11 In this section, I will consider various
possible interpretations of the irrationality claim.

MN is irrational because it is intellectually
stultifying.

There is a pervasive confusion which carries por-
tentous polemical weight. Is commitment to MN
intellectually stultifying; does it constitute an im-
pediment to the goal of science?1? On the face of it,
the answer would appear to be “No.” MN does not
place “artificial limitations upon theory construc-
tion,” as Meyer supposes, but rather places limita-
tions on scientific theory construction. MN does not
have the effect of “disqualifying theories that invoke
nonnaturalistic events — such as instances of agency
or intelligent design,” but rather simply refuses to
regard such theories as comprising a proper part
of “natural science.”

Certainly, there are scientists who, while writing
in an often strident mode, invoke MN (most often
in its broad form) with the express intent of excluding
from rational consideration appeal to divine agency.
Furthermore, many secular (and Christian)!3 theo-
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rists uncritically and unwittingly collaborate with
these “conspirators” by embracing the distinction
between the scientific and nonscientific captured by
MN, narrowly construed, along with an often tacit
belief in the inferior epistemic status of the latter
(which, in this context, becomes “pseudo-science”).
However, if we, with Moreland, et al., explicitly re-
ject broad naturalism as an intrusive and mistaken
metaphysic, as well as all forms of “scientism,”14
then the disciplinary distinction entailed by MN
should pose no threat to the epistemic status of a
broadly theistic hypothesis. It would certainly be
irrational to pursue an activity whose end, and so
rationale, explicitly contradicts our antecedent back-
ground beliefs. But the narrow construal, which we
have identified as both the species of naturalism to
which natural science is actually committed and that
species against which Moreland, et al. must be ar-
guing when they press for inclusivity, is compatible
with theism and should not prove equally stultify-
ing. According to this constraint, a scientist could
posit and examine natural phenomena — the ori-
gins, sustenance, or purpose of which may lie in
divine agency.

Thus, MN need not prove an impediment to the-
istic scientists’ search for truth, unless they mistak-
enly suppose that pursuit of truth is the exclusive
domain of science. That is, although commitment
to MN narrowly construed, when coupled with belief
in either the weak or strong version of scientism,
would have a stultifying effect on theological belief,
it does not follow that MN itself, when narrowly
construed, impedes the quest for truth. If, by en-
dorsing MN, we risk sliding toward a tacit approval
of scientism, then surely the Christian must carefully
weigh this possible outcome against any evident
benefits.15> Nonetheless, it would surely be infelici-
tous for the Christian to presume this compatibilist
understanding of scientific method to be irrational.

MN commits science to an irrational goal.

Meyer’s irrationality argument seems to be con-
cerned primarily with instrumental rationality, that
is, the methods used to achieve the ends toward
which an activity aims. The question of instrumental
rationality asks whether MN constitutes a reason-
able means for achieving the goals of natural sci-
ence. But the answer to this question depends on
discerning the goals of natural science. How does
MN fair with respect to the goal of accounting for
experience in natural terms? Since MN simply says
that natural science must (minimally, but necessar-
ily) refer exclusively to natural phenomena without
reference to immediate or direct supernatural inter-
vention, the restriction is simply incontestable.
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This suggests, then, that rather than simply chal-
lenging natural science at the level of proper meth-
odology (the best means by which to achieve some
end), the irrationality argument challenges “the goal
of science” itself. By questioning the propriety of
MN, the inclusivists effectively challenge the as-
sumption that science aims to provide natural ex-
planations. Thus, construing the irrationality argu-
ment in this manner actually serves to move the
discussion from a consideration of the instrumental
rationality of a particular methodological constraint
to the rationality of natural science itself.

If the measure of good science lies
in its prospects to provide a true
and comprehensive understanding
of reality, then it does seem
positively irrational because it
would be contrary to
independently supported
background knowledge for the
Christian to remain committed to
the exclusivity principle.

Is science, in its very goals, irrational? If the meas-
ure of good science lies in its prospects for providing
a comprehensive and fully naturalistic under-
standing of reality, then, because this goal contra-
dicts independently supported background knowl-
edge of the Christian, it would constitute a positively
irrational pursuit. Yet, is it, in fact, the aim of natural
science simply to provide understanding of the natu-
ral order by appeal to whatever accounts hold the
greatest explanatory power? Although under-
standing of reality is a goal of natural science, it is
a shared, not the distinguishing, goal.16 The goal of
natural science should be conceived as aiming to-
ward an understanding of natural entities, processes,
events, states of affairs, relationships, and such, as
natural entities, processes, events, states of affairs, rela-
tionships, and such, i.e., explaining those phenomena
from start to finish in natural terms.1¢ This does not
commit the scientist to the view that all phenomena
can be given a complete natural explanation (or in-
deed any), but only to the view that scientific ex-
planations account for natural phenomena as far as
they can in completely natural terms.

There are, of course, many ways to understand

a phenomenon, including such concerns as its as-
thetic value, moral significance, economic impact,
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and divine purpose. From among these disparate
explanatory interests, we pick out natural science
as that activity specifically concerned with perceiv-
ing that phenomenon as a functional constituent of
the natural created order.17 It is this peculiar interest
in natural phenomena which differentiates a scientific
pursuit from other particular interests (e.g., moral,
political, theological), as well as from the broader, more
nclusive, epistemic goal of achieving a comprehensive
understanding of reality. Other accounts may also
contribute to a broader understanding of reality;
each may share in “the truth of the matter.”18 None-
theless, the goal of natural science cannot be con-
ceived as “knowledge,” “truth,” or even “under-
standing” simpliciter. For as goals, these notions do
not distinguish natural science from many other hu-
man endeavors (e.g., story-telling, poetry, torture,
hypnosis, or mystical experience). Since they do not
capture the goal of natural science, nor, as we shall
argue, should they, MN does not fail us on the
grounds of instrumental irrationality.

MN proscribes pursuit of particular scientific
accounts.

Perhaps these inclusivists do not seek to broaden
the very goals or aims of natural science in this man-
ner, but rather consider MN as irrational because
it doesn’t allow consideration of particilar natural
explanatory accounts, such as those derived from
a religious text. If MN prevented any consideration
of specific hypotheses, or particular accounts of the
initial conditions, then MN surely would ”... leave
open the possibility that the best explanations may
not have been considered.”19

But does MN have this effect? We have inter-
preted MN as demanding that a scientific explana-
tion refer exclusively to natural phenomena, “the
ontological origin of [their] existence ... [n]either
specified [nJor implied.”20 But, this restriction on
natural science leaves quite open the possibility that
a particular scientific account, which has its origin
in any manner of psychological, sociological, or ideo-
logical source, can be subsequently subjected to ra-
tional evaluation. If certain kinds of hypotheses are
excluded out of hand, based purely on an epistemic
bias against their source, then the comparison group
will be skewed, and the quest for truth may be im-
peded.?! Unless any available account — no matter
the source of inspiration, motives, beliefs, agendas,
or interests of its advocates — is granted due con-
sideration, there is a chance of missing the best ac-
count.22 Again, we ask, is it MN that has this dele-
terious effect? Origins research may postulate hy-
potheses regarding natural phenomena generated
from nonscientific, or, in some cases, nonrational
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sources. MN must and, in fact, does allow for con-
sideration of these accounts as readily as those gen-
erated from other, more broadly acceptable, sources.

This is not to say that science should spend its
time and energies assessing the intrinsic merits of
outrageous hypotheses; science should not waste ef-
fort on hypotheses the origins of which are deemed
positively irrational. Yet, this constraint is neither
peculiar to natural science, nor an impediment, for
instance, to Creation Science. In any case, it is not
MN that constrains proper scientific investigation
to those hypotheses having at least a modicum of
initial plausibility. Thus, once again, unless MN is
coupled with some form of scientism (in particular the
belief that all theologically motivated theories are irra-
tional), commitment to MN does not — despite the
polemic of prominent practitioners — constitute
grounds for dismissing without consideration natu-
ral accounts for which the only motive is found in
a particular interpretation of Scripture.

It is not MN that constrains
proper scientific investigation to
those hypotheses having at least a
modicum of initial plausibility.

Should science tolerate the kind of dissent from
the “ruling paradigm” evident in Special Creationist
writings? Surely it must, and has; what one hears
is that, to the extent to which Creation Science posits
natural explanatory phenomena (fixed species, sepa-
rate origination of distinct species, a universal flood,
a young earth, etc.), it must be considered science,
even if deemed by some as “bad science.”Z Does
it follow from this assessment that Special Creation-
ism is incorrect? Only if science is the sole source
of our knowledge of nature. Thus, the Christian in
search of the truth may judge a particular scriptural
interpretation as having such independent epistemic
assurance as to overwhelm a particular rival (sci-
entific) account, particularly when that account has
unresolved problems of its own.

Of course, a Christian may also wish to devote
effort in redressing the scientific deficiencies in a
Special Creationist story, in spite of the continued
dominance of the alternative paradigm. There is a
fairly compelling argument to the effect that Crea-
tion Science is judged harshly — even from within
the Christian community — precisely because it has
not been taken seriously and therefore not pursued
as vigorously by scientists as have rival accounts.
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The temptation, then, is to castigate MN for its as-
sociation and (intentional?) confusion with meta-
physical naturalism. According to this line of rea-
soning, if scientists were given the methodological
green light to cite immediate divine agency, thereby
allowing a thorough scientific exploration of the ex-
pectations arising from Special Creationism, then
the relative strengths of “scientific creationism”
would be evident. Therefore, Christians ought to
reject MN. What are we to make of this apparently
compelling argument?

It is right to suppose that Christians should have
a strong interest in exploring those theoretical ac-
counts suggested by their preferred reading of Scrip-
ture. As Moreland argues, “Theology can provide
predictions (or retrodictions) of empirical data (e.g.,
that humans arose in the Mideast, various inferences
from models of a universal flood, young-earth pre-
dictions about the age of the earth, gaps in the fossil
record) ...”2¢ It is simply not necessary, however,
to reject the exclusivity principle in order to legiti-
mate this line of research. MN is not in the business
of making the sort of plausibility assessment which
renders a particular hypothesis “available” for sci-
entific consideration; it merely dictates that the hy-
pothesis refers exclusively to natural phenomena.

[MN] merely dictates that the
hypothesis refers exclusively to
natural phenomena.

If the hypothesis does posit natural phenomena
and fits well within Scripture or church tradition,
then the Christian ought to explore it thoroughly
and vigorously, even if (or, especially if) one sup-
poses that phenomenon to result directly from di-
vine agency. If, on the other hand, a hypothesis
involves direct reference to nonnatural phenomena
(powers, entities, states, etc.), then it ought to be
explored thoroughly and vigorously in a manner
in keeping with that discipline under which it falls.
It may require theological expertise for a full expli-
cation of that hypothesis; for instance, it is presum-
ably the business of theology to tell us that God is
the immediate source of some natural phenomenon,
or why God might have created in a certain manner
at a certain place and time, or what we might expect
of God in the matter of creation. The relative merits
of this account would then be weighed against the
strongest scientific model which will provide a natu-
ral account (including appeal to chance — the null
hypothesis). In any case, since MN presents no ob-
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stacle to this pursuit, it should not be regarded as
irrational. If, as we shall argue, MN makes a positive
contribution to knowledge, then theists are well
served by this constraint.

MN represents an unattainable goal for science.

Moreland, et al. may be arguing that, if MN is
not inherently irrational, then it is irrational insofar
as it is unattainable. Since the goal of providing natu-
ralistic explanations of all phenomena is quite sim-
ply unattainable, then it would be irrational to retain
a commitment to a concept of science operating un-
der this restriction. Many in the scientific community
question whether origins research will be settled in
strictly natural terms. Meyer footnotes an impressive
list of attempts by scientists to “explain how purely
natural processes could have given rise to the un-
likely and yet functionally specified systems found
in biology ...”25 Given the lack of consensus and
the provisional nature of these explanations, Meyer
concludes that the origins of life “remains essentially
mysterious on any current naturalistic evolutionary
account.”26 Other authors in The Creation Hypothesis
press for a similar conclusion based on the apparent
impotence of natural accounts of the origin of major
groups of organisms, the origin of human conscious-
ness and language, and the origin of the life-sus-
taining structure of the universe.

The goal of science in providing a
“purely natural account”
should be viewed as having both
intrinsic as well as extrinsic
cognitive value.

Indeed, the lessons of origins research may well
be the realization that the more we account for in
natural terms, the more remains unexplained. Let
us allow that gains in understanding are being out-
stripped exponentially by new puzzles and chal-
lenges. This may suggest that, if science intends to
provide a complete account of natural phenomena
in purely natural terms, it will never complete the
task. Still, does the certain failure of science warrant
charges of irrationality to commitment to MN?

In fact, it may remain rational to pursue a goal
knowing that pursuit will meet with failure, if the
pursuit enables one to achieve a less ambitious, but
no less valuable goal — namely accounting for natu-
ral phenomena in strictly natural terms, as far as one
can.’ Even as the evidence mounts against fulfilling
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the more formidable goal, its pursuit may continue
to prove valuable for those gains achieved. If the
exact extent of our ability to provide natural expla-
nations remains unknown, conceding too much too
soon may serve to cut short a venture which holds
forth the prospect of considerable conceptual gains.
Furthermore, a relentless pursuit of natural expla-
nations, though ultimately futile, may prove useful
to our interest in a comprehensive understanding
of reality. The extent and exact nature of this failure
may provide a metaphysician with data useful to
account for the full-orb of reality, natural and non-
natural. Thus, the goal of science in providing a
“purely natural account” should be viewed as hav-
ing both intrinsic as well as extrinsic cognitive value.
Scientific explanations are intrinsically worthwhile,
since they provide valuable understanding of the
world. Furthermore, that natural science only goes
so far (as here demonstrated by its own breakdown)
makes an equally valuable contribution to the quest
for a comprehensive account of reality.

“But,” the inclusivist might respond, “your sug-
gestion misses the point, for the Christian already
knows the nature of reality, viz. God stands as the
ultimate source of all things. We don’t need the evi-
dent failure of science as support for the rationality
of this belief.” However, in the absence of a defini-
tive revelatory account, the exact extent and nature
of immediate divine agency may only be manifest
through a stubborn pursuit of a natural account.28
Setting aside for the moment the question of the
exact point at which one might invoke God, there
remains an important response. Christians may re-
gard MN as representing a pragmatic, though no
less valuable, goal, useful for apologetic purposes.
If, as this response suggests, the Christian does not
need the breakdown of natural science to support
one’s belief in divine agency, one may nonetheless
embrace natural science for no other reason than
that it takes its task so seriously as to accentuate
its own shortcomings. Since there is nothing incom-
patible with theism and MN, it would not be irra-
tional, even for the Christian, to seriously undertake
the task of natural science, if only to evidence its
ultimate impotence due to the limitations placed
upon it by the naturalist constraint.

MN represents an arbitrary and artificial, thus
irrational, commitment to a deficient under-
standing of scientific rationality.

Here the claim is that all of the above construals
of the irrationality thesis understate the force of the
argument against MN. When Meyer says that MN
places “[a]rtificial limitations upon theory construc-
tion only [to] leave open the possibility that the best
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explanations may not have been considered,”? he
means to emphasize the extent to which MN stifles
accounts which, if given due consideration — proper
attention and full development by the scientific com-
munity — would rival the natural alternatives in
strength of merit. Any view of science that stub-
bornly resists their inclusion should be deemed ir-
rational. This seems to render the irrationality ar-
gument in its strongest form: it is irrational not to
view progressive creationism and/or young earth
creation-science “as ways of specifying creationism
as a [scientific] research program.”30

Even if commitment to MN is not
positively irrational, we may
nonetheless hold out for the
prudential rationality of
inclusivity insofar as pursuit of
that project will enable us to
finally assess its intrinsic merits.

The difficulty with weighing the merits of this
proposal is the difficulty in saying anything at all
about the rationality of science. Meyer strongly rec-
ommends a “post-positivist” construal of science,
largely, no doubt, because he views it as the correct
construal of science, but not incidentally because it
challenges the sort of a priori, ahistorical judgments
on science as are typically leveled against inclusiv-
ity. The catch, of course, is that this also undercuts
any a priori positive account of the rationality of
inclusivity these authors might hope to proffer. All
is not lost for the inclusivist, however. If there are
no prior constraints on a proper scientific method-
ology, then shouldn’t we allow inclusivist science
its rightful day in the sun to see how it fairs?

This is a formidable argument. If we cannot rule
out inclusivity a priori, then what grounds remain
upon which to judge its rational merits? Presumably,
only the head-to-head competition of these rival con-
ceptions of science could reveal their respective
strengths. Since MN eliminates this competition at
its inception, it is literally pre-judicial, and thus ir-
rational, to continue to regard exclusivistic science
superior. Therefore, even if commitment to MN is
not positively irrational, we may nonetheless hold
out for the prudential rationality of inclusivity in-
sofar as pursuit of that project will enable us to
finally assess its intrinsic merits. Surely to disallow
from the start this kind of healthy competition is
the height of irrationality.
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Thus, rather than arguing directly for the inherent
rationality of theistic science, these authors challenge
the very idea of prior constraints on a proper scientific
methodology. This effectively shifts the burden of
proof onto those who claim that inclusivity is not
worth this kind of examination. Since, as Meyer sup-
poses, the opponents of inclusivity cannot base their
position on the very essence of science itself, the
prejudicial spirit of exclusivity should be readily ap-
parent. Yet, by adopting this strategy, these authors
have significantly raised the stakes of the debate,
for removing the notion of prior rational constraints
might prevent us from speaking, except in relative
terms, of the rationality of science at all. This move
is doubly problematic for Moreland, et al. First, if
our conception of a rational methodology depends
on the consensus of the present scientific commu-
nity, then inclusivity surely will not find favor. But,
secondly, and far more significantly, we might ex-
pect a properly theistic science to be based on some
objective notions of rationality. Thus, in the follow-
ing section, I will examine this move with my re-
sponse based on the belief that (1) there are — as
Moreland, et al. surely must recognize — prior con-
straints on any legitimate scientific methodology,
and (2) there are reasons based on these prior con-
straints — and largely ignored by these authors —
which in fact do support commitment to MN. I do
not intend to join those who argue that inclusivity
is itself irrational. I will simply maintain that the
preponderance of evidence continues to favor com-
mitment to MN.

Inclusivity does not Violate any
Necessary and Prior Constraints on
Science

In the central section of his paper, Meyer shifts
the burden of proof onto the exclusivist by arguing
(1) that there are no criteria, definitive of science,
which specifically exclude divine agency from con-
sideration in a properly scientific account, and (2)
there simply are no criteria which definitively de-
marcate science from nonscience. Meyer begins with
this second claim, suggesting that, since no essential
features distinguish science from nonscience, inclu-
sivity cannot be disallowed on prior consideration.
In case the reader remains unconvinced, he then
argues that recent attempts to define science by
means of some particular feature have either failed
to capture all of science, or failed to exclude appeal
to divine agency. Thus, Meyer argues not only that
there are no necessary, a priori methodological con-
straints on science, but that all attempts to delineate
these constraints that would rule out divine agency
have failed the test of application. It is not clear

21



Robert C. O’Connor

whether the latter claim is meant to provide induc-
tive support for the first or that he does not, nor
intends for his audience to, take the first claim se-
riously. Thus he backs off the “in principle” objection
to argue against demarcation criteria by surveying
the various historical attempts. In either case, we
are eventually led to consider the fall-back position
which holds that it is MN itself which demarcates
science from nonscience. Acknowledging this as a
common response to inclusivity, he insists that it
must be resisted as metaphysically gratuitous, ques-
tion-begging, and banefully circular.

Absence of all a priori constraints on scientific
practice.

Meyer begins by addressing the view that science
involves essential features which the inclusivity
principle violates. In this section, he argues against
the notion of science as constituting a natural kind
with an ”“eternal essence,” in favor of the construal
of science as a historically developing, contingent,
and ever-changing product of particular human cul-
tures and interests. Recent analysis characterizes sci-
ence as largely involving change rather than stabil-
ity, not only at the level of the substantive theories,
but, most significantly, at the level of its very meth-
ods and aims. “Historically, attempts to find meth-
odological ‘invariants,”” Meyer affirms, “that pro-
vide a set of necessary and sufficient conditions for
distinguishing true science from pseudoscience have
failed.”3!

Therefore, Meyer fully endorses the conclusion
of “most contemporary philosophers of science” that
“the question "What methods distinguish science
from non-science?’ [is] both intractable and unin-
teresting.”32 It is at this point that Meyer’s indebt-
edness to the work of Larry Laudan is most evident,
for it is Laudan who, in his most recent writings,
argues that there are no methods or aims which
necessarily delimit the bound of science. Laudan’s
argument is explicitly inductive: “We have ... seen,”
he concludes after a historical survey, “that the aims
of individual ‘scientists’ in one epoch are very dif-
ferent from those in another; it would be no more
difficult to document the claim that the aims of the
‘scientific’ community change through time.”33
Laudan believes that this historical fact should be
explained by adopting an antiessentialist view of
science. Although he resists the holistic picture of
scientific change made famous by Kuhn (with its
irrationalist overtones), Laudan claims that changes
at the level of scientific theories may affect change
in both the methods and aims of science; nothing
is immune from revision. His “reticulated” model
of scientific change holds that change in theories
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can affect changes in methods, and vice versa, and
changes in methods can affect changes in aims, and
vice versa. Instead of a hierarchy, with the aims of
science prescribing both the proper methods and,
by extension, the substantive content of scientific
theories, there is a reciprocal relationship with a
feedback loop such that the very aims of science
are subject to radical revision in light of changes in
substantive beliefs and available methods.

Although [Meyer] rejects the
possibility of “a negative a priori
case” against inclusivity, he does
not appear interested in rejecting
the possibility of an a posteriori

case for inclusivity.

Laudan’s reticulated model of science suits Meyer
well for it enables him to support a nonessentialist
construal of science, such that theistic science does
not face antecedent elimination, while simultane-
ously providing a framework for maintaining the
propriety of a particular view of science. There is,
however, a certain ambivalence in Meyer’s remarks,
for although he does maintain that ”... no agreed
criteria exist by which to judge” whether or not a
certain theory is scientific, he disavows interest in
“seeking to establish the impossibility of demarca-
tion in general.”34 Fully endorsing a nonessentialist
view of science does raise significant concerns, such
as those betrayed in the following comments:

To say that some discipline or activity qualifies as
scientific is to imply the existence of a standard by
which the scientific status of an activity or discipline
can be assessed or adjudicated. If no such standard
presently exists, then nothing positive (or negative)
can be said about the scientific status of intelligent
design (or any other theory for that matter).35

Does Meyer really mean to suggest that just any
conjecture might count as science? If we read the
notion of a theory broadly enough, this would surely
place him in an uncomfortable position. Although
he does suppose that we can recognize paradigmatic
instances of science, he insists that the absence of
“an agreed standard as to what constitutes the prop-
erly scientific”36 prevents a prior exclusion of any
account. Yet Meyer is careful to disavow “meth-
odological anarchism.”37 He does not wish to open
the door of scientific legitimacy to “intelligent de-
sign,” at the cost of granting legitimacy to any con-
ceivable account.
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His reluctance, I suspect, stems from his unwill-
ingness to consider science as being wholly malle-
able. Thus, although he rejects the possibility of “a
negative a priori case” against inclusivity, he does
not appear interested in rejecting the possibility of
an a posteriori case for inclusivity. In fact, Meyer
does not fully sanction Laudan’s construal of sci-
ence. In the course of his discussion, Meyer allows
that we might not want to call “design” science after
all: “What we want to know is not whether a theory
is scientific but whether a theory is true or false,
well confirmed or not, worthy of our belief or not.”38
This comment evidences a deeply significant differ-
ence between his “nonessentialism” and Laudan’s.

[Meyer’s concern with] the truth
of a hypothesis or theory, rather
than whether we call it “science,”
suggests a significant disanalogy
between his nonessentialism and
the nonessentialism of an
antirealist like Laudan.

This comment on the ultimate interest in the truth
of a hypothesis or theory, rather than whether we
call it “science,” suggests a significant disanalogy
between his nonessentialism and the nonessential-
ism of an antirealist like Laudan. One way to un-
derstand the significance of the difference between
Meyer and Laudan on this point is to focus on the
question of why they each consider the demarcation
question not only intractable, but also uninteresting.
For Laudan, an antirealist who considers science an
impotent means for attaining knowledge of reality,
the question of demarcation loses import when it
ceases to delineate claims of particular epistemic sig-
nificance.

[L]eaving aside the fact that agreement was lacking
about precisely what the scientific method was, there
was no very good reason as yet to prefer any one
of the proposed ’scientific methods’ to any purport-
edly ‘non-scientific’ ones, since no one had managed
to show either that any of the candidate ‘scientific
methods’ qualified them as ‘knowledge’ (in the tra-
ditional sense of the term) or, even more minimally,
that those methods were epistemically superior to
their rivals.3?

While Laudan recognizes that scientists regularly
speak in terms of knowledge, truth, and reality, he
nonetheless argues that truth as a goal of any human
endeavor is either unachievable or else unrecogniz-
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able. If so, then it can serve no useful purpose as
the goal of the enterprise, nor can it provide the
grounds for recommending a particular methodol-
ogy. Since Laudan rejects the notion that truth con-
stitutes a coherent goal of science, it cannot be
viewed as a distinctive goal. Therefore, the task of
separating the scientific from the nonscientific on
epistemic grounds is rendered wholly impertinent.

For Meyer, a realist in both the sciences and the-
ology, the distinction also lacks significance for lack
of epistemic significance, but for a very different rea-
son. In his view, both science and nonscience can
deliver the epistemic goods. Meyer is right to sup-
pose that “one does not need to adopt a relativistic
or antirealist view of science to accept what Laudan
and others say about the demarcation problem. In-
deed, the two positions are logically unrelated.”40
That is, one does not have to be a relativist or anti-
realist to accept that historical attempts to demarcate
science (knowledge) from nonscience (opinion) have
failed. Yet, this difference is absolutely crucial for
the assessment of science as governed by fixed con-
straints, because from the antirealist perspective, sci-
ence may ultimately take any imaginable form (even
if moving from its present to this latter state in in-
cremental, and individually justified, steps).41 Since
Laudan rejects the notion that truth is an achievable
goal to be served by scientific methods, then the
only constraints on scientific method are those pro-
vided by those “ends which we [currently] find cog-
nitively important.”42

For Meyer, on the other hand, the nature of sci-
ence is governed by its aim toward truth — only
truth-conducive practices can be considered scien-
tific. For the realist, then, certain external constraints
do bear down upon the aim, and thus the methods, of
science. Either truth, or representation of reality, are
goals of science, or they are not. If they are, as Meyer
maintains (and why not, if accessible), then they
will strongly determine what types of activities
properly fall under the rubric of ”scientific”’ —a
chemical analysis of tea leaves does; reading tea
leaves does not. The relevant difference between
these two actions is their effectiveness in conveying
the nature of the world. We regard the former as
science, and the latter as superstition, not merely
based on its reference to occult qualities, but because
of their respective abilities to track truth.

One might respond to Laudan by questioning
his claim that both the methods and the aims have
undergone the sort of substantive change he
claims.#3 The question of immediate concern, how-
ever, is where Meyer’s analysis of science leaves
the overall framework of his argument. Invoking a
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nonessentialist view of science does open the door
for inclusivity. Furthermore, his commitment to re-
alism, although providing important methodologi-
cal constraints, does not dictate particular a priori
restrictions on science; it may well warrant inclu-
sivity. Nonetheless, Meyer is committed to the no-
tion of discernible methodological criteria, viz. those
operational strictures which in fact are, and are un-
derstood to be, truth-conducive. For Meyer, knowl-
edge (traditionally understood) and understanding
(of a mind-independent reality) provide the fixed
and stable goals of science, even if these goals do
not distinguish science from other human endeav-
ors. So the question remains: Is there a methodology
both distinctive to the sciences while justified accord-
ing to this inclusive goal of truth? In particular, even
if inclusivity, as a methodological principle, cannot
be ruled out in advance, it remains to be seen how
well it serves the aim of providing an accurate un-
derstanding of reality. Surely, for the Christian, di-
vine agency plays a central role in a proper overall
world view, yet it remains to be seen whether ref-
erence to agency in the course of scientific theorizing
furthers our understanding the structure of nature,
and ultimately the relationships among all the com-
ponents of reality — natural and non-natural. Since
MN does not necessarily impede the quest for truth,
there is no reason to reject it out of hand as pro-
viding a proper constraint on the discipline of sci-
ence. If, in fact, it proves positively beneficial to the
overall goal of knowledge, then we will have reason
to suppose that it ought to be retained.

There are no methodological criteria which
exclude appeal to divine agency, which do not
also exclude examples of good science.

One way of preserving a distinctive domain for
science is to argue that the goals of science, whether
these are regarded as fixed or merely conventional,
place methodological constraints on science — con-
straints which effectively exclude reference to divine
agency. In particular, if the aim of science is to gain
knowledge of reality, and if this knowledge is at-
tainable only by means of procedures which do not
apply to our study of the nonnatural, then reference
to divine agency would be rendered beyond the
bounds of good science. Thus, following Laudan’s
analysis, Meyer focuses attention on those attempts
to distinguish between science and nonscience by
the means of the method by which science must
proceed. Meyer considers whether what he terms
“design”# or theories of direct creation “(a) do not
explain by reference to natural law, (b) invoke un-
observables, (c) are not testable, (d) do not make
predictions, (e) are not falsifiable, (f) provide no
mechanisms, (g) are not tentative, and (h) have no
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problem-solving capability.”4> In an ultimately, and
admittedly, futile attempt to inductively establish a
negative universal,% he argues specifically against
(a)-(c), and in general terms against (d)-(h). Meyer
maintains that when such criteria are leveled against
design, they either (1) fail to exclude design, (2) ex-
clude paradigmatically good science (specifically
evolutionary theory), or (3) beg the question.

If the aim of science is to gain
knowledge of reality, and if this
knowledge is attainable only by
means of procedures which do not
apply to our study of the
nonnatural, then reference to
divine agency would be rendered
beyond the bounds of good science.

The following analysis will focus on this third
claim, which Meyer identifies as the central issue
in this dispute.” We have argued above that the
aim of science is not simply to gain understanding
of the natural order, or an account of natural proc-
esses, but to gain an understanding of the natural
order, or account of natural processes in terms of
further natural phenomena. If various of these cri-
teria rule out reference to agency just because it does
not make an appeal to strictly natural phenomena,
doesn’t that just beg the question against inclusiv-
ity? “Simply asserting that such [immaterial] entities
[such as creative intelligence, mind, mental action,
divine action, or intelligent design] may not be con-
sidered, whatever the empirical justification for their
postulation, clearly does not constitute a justifica-
tion for an exclusively naturalistic definition of sci-
ence.”48

Surely the point at issue is whether there are in-
dependent and metaphysically neutral grounds for
disqualifying theories that invoke nonnaturalistic
events — such as instances of agency or intelligent
design. To assert that such theories are not scientific
because they are not naturalistic simply assumes
the point at issue. ... What noncircular reason can
be given for this assertion? What independent cri-
terion of method demonstrates the inferior scientific
status of nonnaturalistic explanation?49

Meyer is correct to point out that support for
several of these criteria rests on the assumption of
MN; some of these specific criteria simply function
as corollaries to this broader methodological con-
straint. Therefore, one cannot justify appeal to the
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ancillary criterion by appeal to MN, if it is the war-
rant for MN that is ultimately in question.

It is a straightforward appeal to
instrumental rationality which
grounds our commitment to MN;
MN has proven amply able to
serve the goals of science.

So, are there independent grounds for MN, or do
those scientists committed to MN “simply assert”
this methodological constraint? That the answer can-
not be determined a priori, based on advance knowl-
edge of the essence of science, does not rule out the
possibility of an empirical and broadly inductive
response. That answer, in short, is that the goals of
science are as we have suggested — to provide a
naturalistic explanation of the phenomena of our
experience, and it is a straightforward appeal to in-
strumental rationality which grounds our commit-
ment to MN; MN has proven amply able to serve
the goals of science. Of course, as we have seen,
this begs the further question concerning the adop-
tion of these goals. Again, in the absence of a ra-
tionalist insight into the essence of the enterprise,
how does one go about deciding what the proper
goals of a discipline like science should be?

First, it must be recognized that since science is
a human invention and a wholly human endeavor,
its goals will have been determined conventionally.
That is, these goals are not transcendent, handed
down from above, discernible by simply thinking
about the practice of science. The goals of science
are determined by fallible human participants. Since
scientific practice has developed and matured in his-
torically specific world views, with specific socio-
cultural pressures, by specific individuals and cul-
tures with specific values and interests, we must
expect a significant element of subjectivity, contin-
gency, and historicity embedded in them.

Nevertheless, even on this historicist construal,
there remains something enduring amid the flux,
namely the ongoing quest for an understanding of
reality. There is a very important sense in which
the goals of science, whether fixed or in flux, are
not purely conventional or arbitrary human con-
structs. They are discovered, i.e., the goals humans
propose have been discovered to be attainable by hav-
ing been discovered to have been attained. If a particular
goal, viz. to gain an understanding of natural phe-
nomena strictly in terms of natural phenomena, has
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been deemed significant (a contingent matter), and
yet found to have been achieved, then that goal
should be regarded neither as “simply [i.e., arbi-
trarily] asserted,” nor capriciously forsaken. Fur-
thermore, examining the actual practice of science
might enable us to discern the means by which to
accomplish that end. Certainly, throughout the his-
tory of science, there has been a disparity in self-
understanding of how scientists have carried out
their activity; there appears, as Laudan insists, a
strong element of contingency at the methodological
level.50 Nonetheless, recognizing historical contin-
gency of these methodological commitments would
not prevent their validation by their service to such
an achievable and manifestly significant goal. There-
fore, absence of a prior, rationalist justification still
leaves open the possibility of a retroactive, empirical
vindication of both the aim and methods of science.

There is a very important sense in
which the goals of science,
whether fixed or in flux, are not
purely conventional or arbitrary
human constructs.

Does this approach avoid the charge of circular-
ity? Not entirely, for ultimately this argument rests
on the claim that science has been successful in ac-
complishing the goal of understanding natural phe-
nomena. Why think that we can comprehend reality,
i.e., why suppose that this goal is fulfillable? Because
we have, in some limited fashion, actually fulfilled
it. Of course, it is precisely on this point that a skep-
tic like Laudan balks, and I doubt that there is a
noncircular argument available to drive the skeptic
from this view. So, ultimately this position is de-
pendent on the belief that the enterprise has enjoyed
some limited success in accomplishing the end to-
ward which it aims. But this is not a circle which
should worry Meyer. He is, I take it, a scientific
realist, willing to assign a degree of reality to those
natural explanations by which scientists explain the
phenomena of experience. To the extent to which
he recognizes the, albeit limited, success of science,
he must pay some heed to whatever method has
made possible that achievement. What then of MN?
I take it that the defense of MN rests on the belief
that restricting science to naturalistic explanations
has (historically) contributed to the success of sci-
ence in providing knowledge of natural phenom-
ena.5! It could have been that we would have gained
an understanding of natural phenomena (i.e.,
known the truth about them) by appealing straight-
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away to divine agency, or readily countenancing
nonnatural accounts; God may have regularly acted
directly or immediately in the natural domain. But,
as it turns out, for various political, philosophical,
theological, and sociological reasons, scientists te-
naciously seek fully mechanistic accounts, a meth-
odological choice which has proven remarkably
fruitful.

Does Meyer really wish to deny this point? I don’t
think so. His position, as I understand it, is not that
MN has no authority in governing scientific practice,
but rather that the (Christian) scientist, qua scientist,
should not give it final authority. That is, there will
be a point where strictly natural science appears
unable to account for some phenomena, and this is
precisely that point at which appeal to divine agency
is deemed a plausible scientific response. “Intelli-
gent design can be offered ... as a necessary or best
causal explanation only when naturalistic processes
seem incapable of producing the explanandum effect,
and when intelligence is known to be capable of
producing it and thought to be more likely to have
produced it.”52 Of course, from the Christian per-
spective, intelligence can produce any explanandum
effect. So the question concerns the weighted like-
lihood of “the two possible types of causes: mecha-
nistic [or] intelligent.”>® In this event, as Meyer
himself warns, ”if competing hypotheses are elimi-
nated before they are evaluated, remaining theories
may acquire an undeserved dominance.”3¢ Thus, the
sciences ought to grant as much initial credence to
intelligence as a purely natural mechanism.

There will be a point where
strictly natural science appears
unable to account for some
phenomena, and this is precisely
that point at which appeal to
divine agency is deemed a
plausible scientific response.

We have cited this last point repeatedly, because
the argument for full and fair consideration of all
competitors is absolutely crucial; it does, however,
cut both ways. To render this judgment, a scientist
must explore all available natural accounts in order
to gain a fair reading of the prospect for the success
of each. Different natural hypotheses will carry dif-
ferent probability assignments, and so will compare
more or less favorably with appeal to agency, based
on its “theological plausibility” for the given case.?
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Even for the inclusivist, then, at some juncture a
comparison must be made between the best available
natural account, and appeal to divine agency as the
nonmediated cause of the phenomena. That is, in
order for this analysis to reveal the best overall the-
ory, the comparison must be between the best ac-
count restricted, noninclusive “science” has to offer
and the best direct interventionist “theological” ac-
count.5®

Constraining scientists forces them
to persist in their investigations
into the natural causes
of natural phenomena in such a
manner as to effectively service
the goal of science.

Yet, for this comparison to carry maximal epi-
stemic authority, we must have full confidence that
natural science has in fact proffered the strongest
natural account. Traditionally, this confidence has
been born along on the steadfast devotion of the
scientific community to relentlessly seek and evalu-
ate natural, and only natural, explanations. The te-
nacity attached to this methodological constraint has
ensured that any plausible natural account will have
been given due consideration. It has also, in fact,
served to uncover the nature of reality — that is, to
reveal the predominant manner by which God has
chosen to interact with the world. The evident worry
concerning the sanction of inclusivity stems, then,
from the belief that science has established a notable
track-record for providing insight into reality pre-
cisely when constrained by MN. Science has enabled
us to make progress in our understanding and com-
prehension of the nature of reality, and MN must
be considered a central part of that story.5

What Meyer needs here is an argument to the
effect that the Christian goal of attaining an overall
understanding of reality is not served by retaining
MN. Unfortunately, there doesn’t seem to be evi-
dence available to support this contention.5® On the
contrary, the accuracy of our understanding of the
created order has been vastly enhanced by so de-
limiting the explanatory resources of the scientist.
Constraining scientists forces them to persist in their
investigations into the natural causes of natural phe-
nomena in such a manner as to effectively service
the goal of science — understanding reality, as far
as possible, in natural terms. Herein lies the intrinsic
value of a purely natural science. In this respect,
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the competition between these rival accounts has
already been waged with the results decidedly in
favor of exclusivity. Further, since natural science
should not make exclusive claims to truth, revisiting
this old battle is neither necessary nor promising
for gaining a full understanding the nature of reality.

Not only has exclusivity served to
uncover the structure of the
natural world, it has revealed the
limitations of the best natural
accounts.

As we have seen, exclusivity has also worked to
promote the goal of achieving an unrestricted un-
derstanding of reality by seeing to it that any non-
natural account gain ascendancy over its strongest
competitor. Thus, not only has exclusivity served to
uncover the structure of the natural world, it has
revealed the limitations of the best natural accounts.
When one reads some other chapters in The Creation
Hypothesis, one finds that the arguments for design
are clearly dependent on the evident inability of sci-
ence, restricted as it is to providing strictly natural
accounts, to explain certain phenomena. Herein lies
the instrumental value of a distinct, purely natural
science.? Natural theology, and our overall goal of
understanding reality, are served in a crucial man-
ner by insisting that science resolutely avoid appeal
to divine agency.s0

In fact, the present argument can be strengthened
by maintaining that the scientist must be granted
epistemic license (in the form of instrumental ra-
tionality) to explore natural accounts, even when
they appear less promising than nonnatural ac-
counts. If scientific rationality allows for appeal to
divine agency, then there will be occasions when,
for the Christian at least, appeal to divine agency
will provide a more promising account than any
available natural account. In that case, the rational
course to take, as a scientist, would be to leave aside
the search for natural processes, and pursue a non-
natural explanation. If, then, science merely permits
appeal to divine agency, then scientific rationality
will compel appeal to that account. But, again, history
shows that a stubborn commitment to MN has re-
sulted in the discovery of natural accounts which
have gained wide acceptance, even among Chris-
tians. Where the decided implausibility of the natu-
ral account would have forced the scientific com-
munity to affirm immediate divine agency, if that
were scientifically permissible, MN served our interest
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in truth. The methodological constraint rationally
enables, even encourages, pursuit of a largely im-
plausible natural explanation, if, that is, it were the
most promising natural explanation. Occasionally,
this strategic commitment pays dividends in our un-
derstanding of reality, a payoff that would have re-
mained quite out of reach if science itself had not
been constrained. Christians, just as anyone with
an interest in truth, need a haven for the rational
pursuit of lines of inquiry which may not, but then
again just might, develop in a way that ultimately
renders them rationally preferable.

Taking MN Seriously

The criticisms of the principle of inclusivity given
above intimate reasons for remaining committed to
MN. Fundamentally, that reason involves the avail-
ability of the best competing explanations. If, as we
have assumed, a form of abductive reasoning char-
acterizes the sciences, or at least a historical science
which addresses questions of origins, then this pro-
cedure will be most effective when it examines the
respective merits of the best hypotheses available.

Ultimately, natural science faces a
nonnatural competitor.

Unless one has prior reason to suppose that natu-
ral science will provide the final word on the nature
of reality, that is, that the scientific hypothesis
deemed strongest must be considered best overall,
one should expect the strongest scientific hypothesis
to ultimately confront nonscientific competitors. Ul-
timately, natural science faces a nonnatural com-
petitor. It is, as Dembski argues, “... as soon as em-
pirical resources are exhausted, [that] naturalistic
explanation loses its monopoly as the only legitimate
explanatory strategy for science.”¢! This seems quite
right, except for these last two words. Is it the best
strategy to allow science to appeal to divine agency?
Again, as Dembski rightly insists, we may appeal
to God, not to “mask ignorance of natural causes,”
but because “we have exhausted the full range of
possible natural causes.”62 However, the fundamen-
tal worry, addressed by MN, concerns the task of
determining if we have exhausted the full range of
possible natural causes. History intimates that only
when unreserved effort is expended within the sci-
entific community to provide the best natural ac-
count can there be any assurance that its full re-
sources will have been exhausted; preserving the
disciplinary boundaries by means of a proscribed
methodology has been quite successful in producing
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the best natural account. Sometimes that account
proves correct, i.e., preferable to direct appeal to
divine agency; sometimes, as is inevitable in origins
research, it does not. When it does not, however,
confidence in the rival theological account is
grounded, in part, on the belief that it has been
deemed superior to the best natural account cur-
rently available.

If this line of defense is sound, then, the mere
fact that there are no direct a priori grounds for
rejecting inclusivity does not mean there are no
grounds at all; the overall interest in truth, a fixed
and apparently achievable goal of all scientists, es-
pecially Christian, is best served when natural sci-
ence is constrained by MN. ¥
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understand why. Moreover, it is widely acknowledged
today that science can provide explanations of natural
phenomena; indeed, to many philosophers and scientists,
this is the primary goal of scientific activity” (p. 3). Salmon
proceeds to give a “causal-mechanical” account of science,
maintaining that “scientific explanation is designed to pro-
vide understanding, and such understanding results from
knowing how thing work” (p. 240, original empbhasis). It is by
no means Salmon’s belief that this account of science is as it
must inevitably be, for he disavows commitment to the
necessity or even universality of his account. “1 have not
been trying to lay down conditions that must be satisfied
by all admissible scientific explanations in all possible
worlds,” he insists in his concluding remarks. “My aim has
been to articulate contingent features of scientific explana-
tions in this world as we presently conceive it” (p. 278).
Nevertheless, the remarkable success of science in fulfilling
these goals warrants granting the causal/mechanical
model significant, if ultimately limited, application (pp.
237,240).

52Moreland, Ed., The Creation Hypothesis, 97, first emphasis
mine.

53Ibid., 87-88.

S4Ibid., 100.

55Ibid., 97.

56The interesting cases would be those in which the scientist
concludes that the phenomena in question is simply the
result of randomness or chance. By requiring both “empiri-
cal warrant” and “theological plausibility,” Meyer seems
to recognize the possibility that the lack of a naturalistic
explanation does not of itself justify appeal to divine
agency. The preferred hypothesis, in such a case, may be
the null hypothesis (we dont want to rule the evolutionary
account out by default!).

57Richard S. Westfall, in his book The Construction of Modern
Science: Mechanisms and Mechanics (Cambridge: Cambridge
University Press, 1971), documents how seventeenth-cen-
tury science represents the movement away from appeal to
occult and mysterious forces with which the universe was
thought to be filled, toward what he identifies as the me-
chanical philosophy. “As he [Boyle] summed it up, the
mechanical philosophy traces all natural phenomena to the
‘two catholic principles,” matter and motion. He might
have added that by ‘matter’ the mechanical philosophy
means qualitatively neutral stuff, shom of every active
principle and of every vestige of perception. Whatever the
crudities of the seventeenth century’s conception of nature,
the rigid exclusion of the psychic from physical nature has
remained as its permanent legacy” (p. 41). Commenting on
his own “mechanical philosophy,” Wesley Salmon writes,
“We have to change our mechanistic view from the crude
atomism that recognizes only the motions of material par-
ticles in the void to a conception that admits such nonmate-
rial entities as fields, but for all of that, it is still a mechanis-
tic world view. Materialism is untenable, but the
mechanical philosophy, [ believe, remains viable” (in Scien-
tific Explanation and the Causal Structure of the World, 241).
For a fine treatment on the complex interface between the
mechanical philosophy and the Christian faith, see the
excellent discussion in Colin A. Russell’s Cross-currents:
Interactions Between Science & Faith (Grand Rapids, MI:
Eerdmann’s Publishing Co., 1985), especially chapter 4.

30

58In fact, that evidence may be forthcoming, as Meyer, Demb-
ski, and Paul Nelson collaborate on a project which seeks to
apply the principles of Theistic Science. This work may
well command the sort of respect which not only changes
our substantive views on the natural world, but also pre-
cipitates the sort of revolution foreshadowed in the writ-
ings we have been examining.
59In his contribution in The Creation Hypothesis, Hugh Ross
makes this observation:
The more astronomers learn about the origin and devel-
opment of the universe, the more evidence they accumulate
for the existence of God, and for the God of the Bible in
particular. Ironically, those who fought hardest against
God as the explanation for the cosmos often were the ones
whose work provided the most powerful new evidence for
him today, with the measuring of the creation has come
the scientific equipment to make a positive identification
of the Creator (p. 171, my emphasis).
Although there is indeed irony in this situation, there is
no irony in the suggestion that commitment to MN would
have the same effect of providing “the most powerful
evidence” for a Creator today.
60This suggests that the real value of Moreland and Meyer’s
argument may lie in the poignancy of their call for Chris-
tian scientists to be very clear and articulate concerning the
exact limitations of the best scientific account. Christians
involved in science need to sort out and delineate the extent
to which the evidence supports the various elements of a
particular scientific theory. The weaknesses of that account
should be frankly acknowledged by the scientist, whether
Christian or not. The evidence will underdetermine any
scientific account, and it may fall to the particular province
of the Christian to highlight the shortcoming of the overall
best scientific account, effectively limiting the pretense of
naturalistic science.
61Moreland, Ed., The Creation Hypothesis, 132.
62[bid.

T2 MDSt

ANTMPORTANT PART OF YOUR PHOTOCOPIER
ISN'T PART OF YOUR PHOTOCOPIER

Having a machine may not permit you to
photocopy books, journals, newsletters and magazines.
The Copyright Clearance Center CAN.

Contact us to find out how you too can COPY RIGHT!™

COPYRIGHT CLEARANCE CENTER
222 Rosewood Drive, Danvers, MA 01923
Tel. (508) 750-8400 ¢ Fax (508) 750-4744
© 1993 Copyright Clearance Center

Perspectives on Science and Christian Faith



JoHN TEMPLETON FOUNDATION
(http://www.templeton.org)

announces the

1997 CALL FOR EXEMPLARY PAPERS

HUMILITY THEOLOGY

T o encourage scholarly research on matters of both spiritual and scientific
significance, the John Templeton Foundation invites scholars to submit papers on
topics regarding the constructive interaction of:

* Theology and the natural sciences
* Religion and the medical sciences, or
* Religion and the human behavioral sciences.

These papers must proceed from professional scholarship and display a spirit of
intellectual humility, a respect for varied theological traditions, and an attitude of
open-minded inquiry into the varied ways in which theology/religion and the
empirical sciences can be mutually informative.

Prizes of $2,000 will be awarded in November 1997. The deadline for submission of
papers is June 1, 1997. (Please designate one of the three broad subject areas when
submitting a paper.)

To be eligible for award consideration, a paper must also:
* Have been accepted for publication or published since June
1994, 1n a peer-reviewed scholarly journal, or in some other
comparably selective scholarly publication.
* Be 3,000 to 10,000 words in length and be accompanied by a 600-word
précis (in English, even if the paper is written in a different language).

For more information about the 1997 Call for Exemplary Papers, including the criteria
by which papers will be judged, you may write to:

Exemplary Papers Program Director
JOHN TEMPLETON FOUNDATION
P.O. Box 8322 « Radnor, PA 19087-8322 USA

Volume 49, Number 1, March 1997

31
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The writings of Robert Boyle advance the thesis that Christianity in seventeenth-
century England advocated and facilitated scientific development. As a scientist and
theologian, he rejected the popular view that the Bible was a scientific textbook and
yet believed in the absolute harmony between scientific statements in the Bible and
experimental science. Conflicts between the two were explained as either a mistake in
science or an incorrect interpretation of Scripture. Boyle followed Calvin’s view of

accommodation.

There is a connection between the devolopment
of modern science in seventeenth-century England
and the theological presuppositions of the time.l
Based on the assumption that genuine science dis-
credits the Bible, it is popular to propagate a his-
toriography which credits the rise of modern science
in seventeenth century England with the demise of
biblical authority.2 However, we will discover that
scientists like Galileo, Kepler, Boyle, and Bishop
John Wilkins not only embraced the new science,
but believed it to be in perfect harmony with an
authoritative Bible. Rather than driving them away
from Christianity, the new science gave them a con-
text in which they could better understand and glo-
rify God. From the writings of Robert Boyle, we
will advance the thesis that Christianity advocated
and facilitated scientific development. Boyle is a
paradigm for such a study because he was both a
respected scientist and theologian who wrote ex-
tensively in both areas.

The goal of this paper is to describe Boyle’s views
on the authority of the Bible and the relationship
between science and Scripture. We will do so by
first identifying his beliefs and accomplishments as
a scientist at a time when science was experiencing
a radical change. Secondly, we will survey his theo-
logical writings concerning the nature and authority
of the Bible. Finally, the first two sections will be
synthesized in order to describe his views on the
relationship between science and Scripture. This
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analysis will aid in the development of a historiog-
raphy of Enlightenment thought in England and
provide a model for a discussion of the authority
of the Bible in matters of science.

Robert Boyle the Scientist

Boyle joined other scientists of his time in reject-
ing certain traditional Aristotelian scientific con-
cepts. He explained that many of his contemporaries
rejected his experiments because of their “mistaken
perswasion, that those Phaenomena are the effects of
Nature’s abhorrency of a Vacuum, which seem to
be more fitly ascribable to the weight and spring
of the Air.”3 The idea that “nature abhors a vacuum”
implied a certain animation in nature which caused
it to sense a vacuum and move to eliminate it. He
called this the “vulgarly received notion of nature”
and determined to de-deify nature based on his un-
derstanding of the Bible.4 Although he was cautious
about the Copernican system in his writings, he
clearly embraced the heliocentric views of Galileo.5
He advanced the inductive reasoning of Bacon to
focus on a philosophy which he called “new, cor-
puscularian, atomical, Cartesian or Mechanical” that
was built on two foundations: “reason and experi-
ence.”® Through detailed experimentation, he
proved that the volume of a gas is inversely pro-
portional to its pressure. The mathematical expres-
sion of this relationship is called Boyle’s law.”
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The Relationship between Science and Scripture
in the Thought of Robert Boyle

During the explosion of scientific discussion in
seventeenth century England, the term “Virtuoso”
or the plural “Virtuosi” began to be used. On the
one hand, it referred to men of leisure who used
their free time to engage in an esoteric examination
of nature.8 However, in one of his later works, Boyle
used the term in a narrower sense to describe a
person who is interested in the investigation of natu-
ral science. In The Christian Virtuoso, Boyle explains,

But now, the Virtuosi I speak of, and by whom,
in this whole Discourse, | mean those, that Under-
stand and Cultivate Experimental Philosophy, make
a much greater and better use of Experience in their
Philosophical Researches. ... our Virtuosi have a pe-
culiar Right to the distinguishing Title that is often
given them, of Experimental Philosophers.®

Boyle admits that there may indeed be individu-
als who pass for Virtuosi, yet are atheists (i.e., those
who are "Denyers of God”). These people, however,
are few in number because the study of science leads
a person to “Sentiments of Religion.” The Christian
Virtuoso is one who is “dispos’d to make use of
the knowledge of the Creatures to confirm his Belief,
and encrease his Veneration, of the Creator.”10 For
Boyle, a scientist must approach his work as a Chris-
tian; for Christian Virtuosi, science and theology
must not be separated.

Throughout his life Boyle was involved in the
Royal Society. Beginning in 1645 at Gresham Col-
lege, Oxford, and chartered in 1660, it involved
those who were “inquisitive into natural philoso-
phy, and other parts of human learning; and par-
ticularly of what hath been called the New
Philosophy or Experimental Philosophy ...”21 John
Wallis, a mathematician and theologian, comments
on the initial meetings in 1645 by reporting that

our business was (precluding matters of theology
and state affairs) to discourse and consider of Philo-
sophical Enquiries, and such as related thereunto;
as Physic, Anatomy, Geometry, Astronomy, Navi-
gation, Staticks, Magneticks, Chymicks, Me-
chanicks, and Natural Experiments ... .12

Although their primary goal was not the discus-
sion of theology, we must not conclude that their
scientific dialogue was separated from their Chris-
tian convictions. Thomas Hobbes was not a part of
the Society, and Westfall describes the religious
works of the Virtuosi as “one long disapproving
footnote to Hobbes’ philosophy.”13 They firmly be-
lieved that their scientific endeavors did not jeop-
ardize their Christianity. The two were harmonious.

Boyle as a scientist was on the cutting edge of
scientific change and may be properly called “a
leader of a scientific revolution.”14 However, as a
Virtuoso and member of the Royal Society, he re-
mained firmly committed to his Christian convic-
tions.

Robert Boyle the Theologian

The religious affiliations of Boyle are difficult to
determine. He has been described as a lifelong Cal-
vinist, 15> a Puritan at heart,2¢ and an Anglican.1” Our
goal in this section will be to identify Boyle’s views
on the purpose and authority of the Bible.

The Bible had long been viewed as a source of
scientific information. John Wilkins, a major influ-
ence on Boyle, lamented that interpreters often
missed the intent of a passage because they believed
that “there is not a demonstration in Geometry, or
rule in Arithmetic ... but it may be found out in
the Pentateuch.”18 Specific statements concerning
the stability of the earth and the motion of the sun
were embraced as evidence for a geocentric model
of the universe. “The world is firmly established, it
cannot be moved” (Ps. 93:1); “the sun knows when
to go down” (Ps. 104:19); “the earth remains forever,
the sun rises and the sun sets” (Eccl. 1:4-5). The
invention of the telescope and the collection of ob-
served data eventually led to a different conception
of the purpose of the Bible. Galileo, Kepler, and the
Virtuosi began to articulate the view that the Bible
was not a textbook on science. The statement of Car-
dinal Baronius that “the intention of the Holy Ghost
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is to teach us how one goes to heaven, not how
heaven goes” is quoted with approval by Galileo.1?
Kepler maintained that “you receive no instruction
in physical matters [from the Bible]. The message
is a moral one ... .”20 Boyle also realized that the
Bible did not address such things as the mathemati-
cal relationship between the pressure and volume
of a gas. In contrast to Helmont, a contemporary
chemist who propagated a divine Chemistry which
was derived solely from the Bible, Boyle maintained
that the Bible was “design’d to teach us rather Di-
vinity than Philosophy.”2! Many of those involved
in the new age of scientific experimentation believed
that the purpose of the Bible was not to give a quan-
titative analysis of the natural world. These scien-
tists faced persecution from theologians because
they appeared to reject biblical authority by coming
to conclusions which were opposed to the state-
ments about the physical world quoted above.

A survey of Boyle’s writings
reveals that he had a high regard
for the text of the Bible.

This persecution was unfounded. A survey of
Boyle’s writings reveals that he had a high regard
for the text of the Bible. He refers to “the Truth and
Authority of the Scripture” which atheists and an-
tiscripturists allege to overthrow 22 the Bible “whose
prerogative it is to teach nothing but Truth,”2 the
“inspired Philosopher” who wrote Prov. 13:19-20,24
and the inspired poet of Psalm 5.25 He interprets
the pasa graphe (“all” or “every Scripture”) of 2 Tim.
3:16 as a reference to the whole Scripture and thus
concludes that nothing in the acknowledged canoni-
cal books lacks the designation of inspiration.2¢

His position on the text of Scripture is developed
in his publication of Some Considerations Touching
the Style of the Holy Scriptures.2” His knowledge of
the original biblical languages (in addition to Latin,
Aramaic, Syriac, French, and Italian) resulted in a
great concern for a proper English translation. He
argued that some English translations may be ob-
scure because of their misplacement of parentheses
(none are found in Hebrew or Greek texts);28 wrong
chapter and verse distinctions;2? their mistranslation
of the Hebrew conjunction waw;3 difficulty in un-
derstanding the various hapaxlegomenon;3! lack of in-
formation necessary to acquaint people with the
historical particulars of topography, history, rites,
opinions, and customs, etc.;32 misinterpretation of
the figurative language used by Eastern people;33

34

and misunderstanding of the context and intended
audience of a particular passage.3 As a result, Boyle
argues for a freer translation which will deal with
the above issues and result in a proper communi-
cation of the sense of the Hebrew and Greek texts.
This in turn will encourage people to study the text
for themselves.3>

Boyle was aware of textual problems concerning
the Qere and the Ketib of textual criticism,3 the
Tigqune Sopherim (or emendations of the scribes),37
the various Greek lectionaries, and the differences
between the Old Testament texts and their citations
in the New Testament.38 Although Boyle was not
opposed to textual criticism which seeks to identify
the original text through the comparison of extant
varying manuscripts, he objected to the deliberate
changing of words in order to justify the theology
of the interpreter. He criticized those who adjust
passages to “countenance their Prejudices, and serve
their Ends, though they make the Texts never so
fiercely fall out with one another.”3® This was the
tactic of “Modern Critiks” and related rather to “the
Truth or the Authority than to the Style of the Scrip-
ture.”40 It appears that Boyle held to a verbal in-
spiration of the Bible: truth and authority are found
in the words of Scripture, not just in the concepts.
Scripture must be translated so that the sense of
the words is properly communicated. However, it
is not appropriate to change the words in order to
read a presupposed theology into the text.

Boyle did work with the text in order to ascertain
the reading of the original documents. However,
there is nothing in the above roster to indicate that
Boyle rejected the truthfulness of these documents.
Some scholars suggest that he entertained thoughts
in this area based on one unusual statement in his
discussion of the style of the Scripture. Boyle does
say that “we should carefully distinguish betwixt
what the Scripture itself sayes, and what is only
said in the Scripture.”4! Louis More interprets this
statement to mean that “as regards the authority of
the Bible, he was not in accord with the dogmatic
authority of the religious teaching of his time.”42
Likewise, Klaaren suggests that it was precisely
the latter [Boyle’s quote] search for the kermel of
Scripture, the primitive historical sense, which be-
came so significant in the course of the modern ep-
och.”43 Dillenberger cites this statement as proof that
Boyle was not a biblical literalist.#4 All these state-
ments ignore the following paragraphs in which
Boyle explains what he meant in this sentence. In-
stead of rejecting biblical authority or limiting its
truthfulness, he wanted to distinguish between de-
scriptive and prescriptive truth. Descriptive truth
accurately presents things as they are whether good
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or bad; prescriptive truth reflects God’s will on what
we should or should not do. The Bible is not entirely
like the “English Statute-Book” which always pre-
scribes legislation to people. Instead, it gives the
accurate description of the lies of the enemy and
ungodly men. He elaborates on his statement by
explaining that “... many wicked persons and their
perverter Sathan are there introduced, whose Say-
ings the Holy Ghost does not adopt, but barely reg-
isters; nor does the Scripture affirm that what they
said was true, but that it is true they said it.”45 In-
stead of pioneering a criticism that attacked the
authority of the Bible, he desired to counter a spe-
cific criticism (vis. the Bible teaches vice because it
presents ungodly sayings and examples) by an ex-
planation of the style of Scripture.

Boyle was both a modern scientist and a theolo-
gian who held to a conservative view of the accuracy
of the entire Bible. Although the Bible was not a
scientific textbook, it was still a source of truth. The
following section is a study of how Boyle ap-
proached the biblical passages which address sci-
entific matters. Did he reject biblical authority
altogether, relegate it only to matters of faith and
practice (denying authority in areas of science), or
did he hold to complete biblical authority?

Robert Boyle on the Relationship
between Science and Scripture

It will be our purpose in the following para-
graphs to identify Boyle’s thoughts on biblical pas-
sages which concern science in some way.
Specifically, we will examine how he approached
texts which seemed to conflict with the new dis-
coveries of science.

In his book, Some Considerations Touching the Use-
fulness of Experimental Natural Philosophy, Boyle de-
fends the study of experimental science against the
attack of several Divines who, for noble motives,
“deterre men from addicting themselves to serious
and thorough Enquiries into Nature, as from a
Study unsafe for a Christian, and likely to end in
Atheisme.”4 Although he had a zeal for the ad-
vancement of Christianity and “had much rather
have men not Philosophers then not Christians,”47
he argued that one could engage in modern science
and yet be a true Christian. His thesis was that the
study of science would cause Christians to glorify
God more, aid in the understanding of Scripture,
and produce an apologetic for Christianity. Using
Scripture to support his position, he argued the fol-
lowing points.
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His thesis was that the study of
science would cause Christians to
glorify God more, aid in the
understanding of Scripture, and
produce an apologetic for
Christianity.

(1)God had two main goals in his work of creation:
(a) the manifestation of his glory (Ps. 19:1, Prov.
16:4, Rom. 11:36) and (b) the good of human be-
ings who were to subdue creation (Gen. 1:28-29)
and use it for their benefit (Gen. 1:14-16; Isa.
45:28). Therefore, the study of creation should
lead to a doxology of praise to God. It draws
people to God, not away from him.48

(2)The knowledge of science actually aids in the un-
derstanding of the Bible. The study of certain ani-
mals will lead to a greater comprehension of the
biblical texts which speak of the characteristics
of these animals (e.g. the serpent of Genesis, the
four beasts of Daniel’s prophetic vision, and the
allusions of Jesus to serpents and doves).49

(3)Three attributes of God are seen in a scientific
study of nature. (a) His greatness is seen in the
vastness of creation. Even if one discards the cal-
culations of the Copernicans and prefers the more
modest computations of the Ptolomeans, one
must conclude with the Psalmist, “Great is the
Lord, and greatly to be praised; and his greatness
is unsearchable.”50 (b) His wisdom is also seen
in creation.

When with bold telescopes 1 survey the old
and newly discovered stars and planets ... when
with excellent microscopes I discern ... the un-
imitable subtility of nature’s curious workman-
ship; and when, in a word, by the help of
anatomical knives, and the light of chymical fur-
naces, I study the book of nature ... I find myself
oftentimes reduced to exclaim with the Psalmist,
How manifold are Thy works, O Lord! in wisdom
hast Thou made them all!51

(c) The goodness of God is revealed when the
means of God’s sustaining of humankind is com-
prehended. His benevolence is observed in the
development of medicines from creation.52 There-
fore, the study of science should be urged upon
all Christians because it increases piety and praise
for the Creator rather than leading to atheism.
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Although the Bible is not a scientific textbook, it
occasionally addresses scientific topics. Like a tele-
scope, this information extends man’s knowledge
of the world around him and does not contradict
the knowledge gained in the laboratory.>® When a
conflict developed between science and the Bible,
Boyle explained it as either a mistake in science or
an incorrect interpretation of Scripture.

Even when some revelations are thought not only
to transcend reason, but to clash with i, it is to be
considered whether such doctrines are really repug-
nant to any absolute catholic rule of reason, or only
to something which ... depends upon the measure
of acquired information we enjoy.>4

Instead of finding error in Scripture based on the
discoveries of science, he claimed the “Truth of the
History of the Scriptures.”> When both are properly
understood, there is an absolute harmony between
the Bible and science.

If we lay aside all the irrational opinions, that
are unreasonably fathered on the Christian religion,
and all erroneous conceits repugnant to Christianity,
which have been groundlessly fathered upon Phi-
losophy, the seeming contradictions betwixt Divin-
ity and true Philosophy, will be but few, and the
real ones none at all .36

Because God is the author of both the book of
creation and the book of Scripture, there is “no in-
consistency between a Man’s being an Industrious
Virtuoso, and a Good Christian.”5”

The critics of the Bible had raised questions con-
cerning the miracles of the Bible (e.g., the floating
of the axe head) and theologians stood behind state-
ments which seemed to contradict Boyle’s science
(e.g., the sun rising). Boyle responded with two ar-
guments. First, there are times throughout history
when “the Author of those Laws of Nature” made

the parts of the Universe forget their Nature, or
Act contrary to it; And ha’s (in summe) vouchsafed
to alter by Miracles the Corse of Nature, for the
instruction or reliefe of Man (As when the Fire sus-
pended its destructive Operation, whilst the three
resolute Jewes with their Protectour walk’d un-
harm’d in the mid’st of those flames that destroy’d
the Kindlers, and as the heavy Iron emerg’d up to
the swimming piece of wood, miraculously by Elisha
made Magneticall).58

Other miracles acknowledged by Boyle include
Peter walking suspended on water, and the perish-
able manna which lasted twice as long on the Sab-
bath and remained fresh for ages in the ark.> At
times he explained the miracle in terms of a scientific
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process (e.g., Elisha’s wood became magnetic to at-
tract the iron), and at other times he simply referred
to the miracle (e.g., the manna that remained fresh
for ages). Concerning the resurrection of the body,
he argued that it should be understood in a “more
strict and literal sense” in which the omnipotent
God watches over the particles of each individual
human body and recomposes the same man with
the same particles at the resurrection.® Although
Boyle believed in the laws of nature which gave a
foundation for experimental science, he had no dif-
ficulty believing that God could occasionally per-
form miracles for the instruction of man.

When a conflict developed
between science and the Bible,
Boyle explained it as either a

mistake in science or an incorrect
interpretation of Scripture.

Secondly, Boyle realized that there are biblical
passages which describe physical processes in such
a way that they formally contradict the findings of
the new science. For example, the statement, “the
sun rises” (Eccl. 1:5), could easily be interpreted
within a geocentric model of the world. However,
when Boyle embraced a heliocentric cosmology, he
was constrained to explain how his science harmo-
nized with the authoritative Bible he embraced. He
understood the problem and addressed it by ex-
plaining that

in most other places of the Scripture, where the
Works of Nature are mentioned but incidently, or
in order to other purposes, they are spoken of rather
in a Popular then Accurate manner, I dare not per-
emptorily deny, being unwilling to interesse [mod-
ern English: “interest” or “to involve the concern
of”] the reputation of Holy Writ (design’d to teach
us rather Divinity then Philosophy) in the doubtful
contentions of Naturalists, about such matters as
may (though the History of the Creation cannot)
be known by the meer Light of Natural Reason.6!

His thoughts may be summarized in three state-
ments.

(1)There are certain revelations about the natural
world in the Bible which cannot be discovered
by experimentation. These include the creation
of the world and the various proceedings of the
creation days. They are actual events designed
to inform us and to challenge us to study them.62
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(2)In other places, God reveals things about the
natural world which can be known only by ex-
perimentation. These include heliocentric cos-
mology and information about the size of planets
and their distance from the earth. Because the
Bible is not a scientific textbook, it mentions these
concepts only in passing and does not address
them with scientific accuracy. Instead, it conveys
them in the way people naturally talk about
them. Even modern scientists converse about the
beautiful sunset and the brilliant moonlight,
knowing full well that the earth rotates and the
moon reflects light. It is not an error to speak in
the language of appearance.®3 For Boyle, the fact
that the Bible refers to nature in the language of
appearance does not imply that the Bible is in
error. Scripture speaks authoritatively in all ar-
eas, but it is not the source from which to develop
precise mathematical relationships.

{3)The fact that the Bible uses the language of ac-
commodation does not mean that the Bible is in
error when it refers to matters of science. Accom-
modation was viewed from two different per-
spectives during the time of Boyle. Some believed
that God accommodated himself to the wrong be-
liefs of the people living in biblical times. This
was based on the supposition that there is error
in the biblical text. Socinus (1539-1604) held this
view. Because he did not believe in a conscious
existence after death, he dismissed the teaching
found in Luke 16:19-31 because it reflected ac-
commodation.

One should deal cautiously with this matter
[the state of the dead before the Last Day], just
even as Christ himself and the Apostles accom-
modated themselves to the level of the people
as the parable of Lazarus [Luke 16:20ff.] and the
rich man teaches. This was not the time to perturb
the Jews, as even now is not the time, although
Jesus sometimes speaks thus in order that it be
sufficiently clear that he will resuscitate only the
faithful, John 6 [:38f, 40, 54].64

According to Socinus, the people of Jesus’ day
believed in conscious existence after death, but they
were wrong. Jesus went along with their error (this
is what Socinus means by accommodation) so that
he would not perturb them.

Calvin also found accommodation in the Bible,
but he used the term with a different meaning. Ac-
cording to Calvin, the Bible was written in the lan-
guage of the common people, not in the language
of specialists. God accommodated himself to people
by using figures of speech, anthropomorphisms,
and the language of appearance. Rather than an ac-
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knowledgment of error, accommodation resulted in
an authoritative revelation that was perspicuous.

The Anthropomorphites, also, who imagined a
corporeal God from the fact that Scripture often
ascribes to him a mouth, ears, eyes, hands, and feet,
are easily refuted. For who even of slight intelligence
does not understand that, as nurses commonly do
with infants, God is wont in a measure to “lisp”
in speaking to us? Thus such forms of speaking do
not so much express clearly what God is like as
accommodate the knowledge of him to our slight
capacity. To do this he must descend far beneath
his loftiness.65

Boyle held to Calvin’s view of
accommodation which states that
because the Bible was given to
common people, it often makes
statements in the language of
appearance.

Boyle held to Calvin’s view of accommodation
which states that because the Bible was given to
common people, it often makes statements in the
language of appearance. In contrast to the Socinian
concept, this does not imply an error in the text.
Against the Naturalists who believed in the suffi-
ciency of science as opposed to revealed religion,
Boyle defended the reputation of the Bible as a book
of truth in matters of science and history.6¢ There
is an absolute harmony between the scientific facts
gathered by experimentation and the scientific facts
stated in the Bible. The Bible remains authoritative
in matters of science.

Conclusion

Boyle was willing to accept changes in the sci-
entific community, yet he steadfastly rejected
changes in the area of biblical authority. Although
he was aware of the growing higher criticism of his
day, he endorsed Calvin’s view of accommodation
and continued to affirm the truthfulness of Scripture
in matters of science. Boyle believed that the initial
rise of modern science in seventeenth-century Eng-
land was promoted by Christianity. We agree with
Kenneth Radant who concludes that “it is incorrect
to simplistically attribute the decline in biblical
authority in the West to the rising status of reason
coinciding with the coming of age of the scientific
revolution.”¢” May Robert Boyle be an encourage-
ment to Christians today who desire to advance
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modern science and yet hold tenaciously to biblica
authority. *
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Eternity and the Personal God
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The Bible reveals that God is eternal and personal. Theologians and philosophi-
cal-minded scientists have suggested that this carries a conflict. If eternity is interpreted
as having the property of timelessness, God cannot be personal because a real relationship
between God and the world would require a temporal medium. The conflict can be
resolved by reasoning that there are two types of time: One is linked to an idea (abstract
time) and the other one to human experience (real time). Both times are related by
the principle of complementarity, i.e., their concepts are simultaneously exclusive and
yet tied together at a higher level of complexity. God as an eternal being would then
combine the idea as well as the experience of time in his essence.

Any Christian theology must enunciate a concept
of God which is compatible with the text of the
Bible. Such a concept can be thought of as a set of
attributes of the divine being. Ever since the Gospel
of John conceived God as Spirit, Light, and Love,
Christian theology has offered various concepts
which, though based on Scripture, reflect the dif-
ferent views and interpretations of their times. The
most notable set of attributes was established by
scholasticism and later became dominant in theism
which presumes that there is an absolute, personal
God who created the world ex nihilo, maintains it,
and is omnipotent, immutable, eternal, etc.

According to Herbert Vorgrimler, more recent
debates stress that theism has failed because it does
not conform with human experience and cannot
withstand scrutiny by logical reasoning. But he sees
no reason to either integrate the results of the de-
bates into the concept of a revised theism or reject
theism altogether unless the aporige! which have
emerged, have been properly reflected upon or dealt
with. He points out that, in particular, one must
take special hermeneutical care when discussing the
attributes of God.2

The Bible reveals God as a personal and eternal
being. Though we find nothing which describes God
directly as a person except passages intimating the
Trinity, Scripture gives us enough examples of God

*ASA Member, Retired

as an individual who acts in history, is responsive
to the needs of finite beings, and is approachable
in prayer. Eternity is linked to the physical world
by its association with either timelessness and/or
time-related qualities and quantities. The question
of what a person or a personal being is has been
intensely debated since antiquity; it lies at the root
of identity, the ultimate goal of a person’s struggle
for the inner self.3 In comparison with other attrib-
utes, these relate more clearly to the physical world
and are, therefore, of more immediate interest to
philosophy and science.

The concept of an eternal and a personal God is
alleged by some to carry a conflict. After an incipient
interpretation of God'’s eternity as having the prop-
erty of timelessness, theology gradually found out
that this is incompatible with the idea of a personal
God. A real relationship between a personal God
and the world would require a temporal medium
for his actions. Those in the scientific community,
who comment or elaborate on God or his nature,
have uttered a similar line of reasoning. Many of
them belong to the school of Bertrand Russell, the
outspoken opponent of Christianity.

The conflict between the two attributes induced
theologians to search for an interpretation of eter-
nity which would allow them to reconcile their her-
meneutical goals with the biblical pronouncement
of God as a person. Correspondingly a number of
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philosophical-minded scientists also have come to
an understanding of eternity which does not exclude
the existence of a personal God.

Timeless and Personal?

St. Augustine opens the eleventh book in his Con-
fessions with the words: “Lord, since eternity is
yours ...” and continues in Chapter 11 with “... In
eternity nothing passes by; everything is present,
whereas time cannot be present all at once.”# God’s
immutable substance exists complete in the indivis-
ible, perfect, and ever complete present of eternitys
and is conceived Platonically as immutable time-
lessness.6 A century later Boethius defines eternity
as “interminabilis possessio vitae simul tota et perfecta.”
Here nothing is said about time. Eternity is timeless.
St. Thomas states similarly that God’s eternity has
no connection with time. For him time is a quantity
which can be divided into infinite intervals or ex-
pressed as “now,” whereas eternity is not divisible
and therefore is a quality unrelated to time.”

About the turn of the thirteenth century, the time-
lessness doctrine was challenged by the two pow-
erful critics of scholasticism, Duns Scotus and
William of Occam. They prefer to speak of an ev-
erlasting God and deem it a mistake to divorce God
completely from the process of time.8 Among con-
temporary theologians, Nelson Pike discusses in de-
tail how timelessness relates to the idea of a person.9
He observes that the mental activities of a person
can be described by the temporal processes of re-
flecting, deliberating, anticipating, intending, and
remembering. A timeless being neither could en-
gage in these mental activities nor could it act pur-
posefully, i.e., intentionally. Pike notes furthermore,
that a timeless being could not be affected or
prompted by another and its actions could not be
interpreted as a response to something else. “Re-
sponses are located in time after that to which they
are responses.” He concludes that the concept of a
timeless being contradicts the definition of a person.
God also could hardly be understood as being om-

nipotent. Pike makes this clear when he writes that
he has found “reason to think that a timeless being
could not create or preserve a temporally extended
universe.”10 Brunner outrightly rejects the divinity
of Platonism and proposes that God’s eternity be a
“sovereign rule over Time and the temporal sphere,
the freedom of Him who creates and gives us Time”
and that, accordingly, God takes part in temporal
happenings; indeed reveals himself in historical
time as man.!1

It is not surprising that contemporary philoso-
phers and scientists who reflect on man’s funda-
mental religious apprehensions are joining the de-
bates about the concept of God. After World War
I, Alfred North Whitehead developed his meta-
physical system of ideas “which brings the aesthetic,
moral, and religious interests into relation with those
concepts of the world which have their origin in
natural science.”12 The impact of his work on phi-
losophy, theology, and the theory of science is still
growing, Whitehead postulates that time and loca-
tions are a necessary part of every metaphysical situ-
ation. Therefore any reality, including the divine re-
ality, must berelated to at least one point somewhere
in space and time. This relationship offers an un-
derstanding of God’s action in the world but it also
implies the ideas of a changing and developing God.
The idea does not negate his perfection. His perfec-
tion is relative in the sense that he only can surpass
himself at every stage of his development and can
become more perfect than every other actuality,
whose absolute perfection is compromised by tem-
poralities.13 Whitehead’s approach to the concept
of God enables theologians to use personalistic lan-
guage which expresses mutual communication and
God'’s influence in the world, thus confirming the
theistic principle of an individual God who is with
us in time and space.4 The principle of immutability,
however, can no longer be maintained.

It is important to mention Paul Davies whose
books have found worldwide attention and have
been referred to by many prominent authors who
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yoke science and religion. In his book, God and the
New Physics, Davies examines all the traditional ar-
guments for God’s existence and attributes, and
criticizes them for their inconsistency with the in-
sights of modern physics. He concludes that an eter-
nal God is timeless and cannot be personal.’5 This
would mean that we cannot approach God in prayer
and that ”... a number of important traditional at-
tributes of God lose coherence and meaning ...”16

To say that this book is a challenge to conservative
Christianity and Bible literalism is to be guilty of
gross understatement. It could be more easily dis-
missed if its author were just another carping critic
of Christianity ... and if he were using, say, geology
or biology as a platform for launching his attack.
But Davies cannot be categorized as an atheist or
as anti-religious, and his platform is the foundation
of all other sciences ...17

Time and Events

The concept of time seems to be simple, but closer
examination reveals that from antiquity to the pre-
sent attempts to define it have been intricate and
tedious.18 For the following discussion, we select
the concepts presented by David Park and Carl Frie-
drich von Weizsdcker. Park distinguishes between
two types of time. He calls the time of physical the-
ory which appears in the equations of dynamics and
is registered by a clock, Time 1, and the time of
human consciousness, Time 2.1° Time 1 is not tense-
related. The equation x = vt, for example, where x
is the distance a body having constant velocity v
travels during time ¢, does not convey any infor-
mation about the past, present, or future of the tem-
poral process. It just tells us what the specific
traveling distance is, when t is a certain number.20

Consciousness is the total content of our direct
experiences. The latter give us a sense of temporal
awareness which in turn leads to the abstract notion
of Time 2. “We have no sensory apparatus which
provides knowledge of temporal relationships as we
do have senses which provide knowledge of spatial
relationships. Our experience is always within the
... ‘present’ and even our memories are present phe-
nomena.”21 Normally we don’t even notice our state
of self-absorption, characterized by the unawareness
of moments. Only when we self-consciously exam-
ine our current sense impressions (direct experience)
and our state of mind do we find that our memory
“enables us to compare that which is to that which
was.” This discrimination, based on our memory,
implies a “sense” of what we call past and consti-
tutes a temporal awareness “or construction of
time.”22 Another element in this construction is an-
ticipation and the awareness of a change within the
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present (as the moving hand of a clock). Park in
particular looks at the process by which sense im-
pressions are organized into a perception of objects
and situations.

The kind of consciousness to which this leads is
what I have called Time 2, the sense that objects
move and situations develop: The flow of events,
viewed always from the perspective “], here, [pres-
ently]” ... In this state of consciousness we are not
conscious of time at all; in fact, as soon as we focus
attention on the experience of time, we begin to
see events against a linear scale, marked off with
hours or dates, on which the consciousness of a
particular moment is registered as a point.23

Von Weizsicker’s approach to the nature of time
is identical. He distinguishes between a time concept
which is void of the “modes,” present, past, and
future, and a time concept which is characterized
by modes. He notes that physicists prefer the use
of the first concept for an “objective” description of
nature over the use of the second concept for a “sub-
jective” description of nature. There are circum-
stances, however, where the first time concept is
not sufficient for the depiction of certain temporal
relationships in physics. Probability, for example,
implies a prediction or a statement about the fu-
ture.2¢ Quantum theory can be thought of as a gen-
eral theory of probability predictions for empirically
determinable alternatives.25 We know today that the
second law of thermodynamics tells us that every-
where in the past, where a reliable evaluation by
humans took place, the entropy of a closed system
either increased with time or stayed constant.26 We
find here, that mind-dependent concepts (future,
past) are involved in the formulation of two fun-
damental findings of physics.

... it is the perception of external
or internal events by our
consciousness which leads to
what we call experience. It is
therefore primarily the event
which conveys the notion of time.

It was noted earlier that direct experiences lead
to temporal awareness. A more specific interpreta-
tion would state that it is the perception of external
or internal events by our consciousness which leads
to what we call experience. It is therefore primarily
the event which conveys the notion of time. Von
Weizsécker defines an event as the cognizance of a
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contingent attribute of an object at a certain time.27
On the other hand, according to Einstein’s preferred
definition, an event is a point representing a specific
set of values of the three dimensions of space and
the time. It can also be, in a wider sense, something
that occurs at such a point. Accepted terminology
defines an occurrence at a given point in the space-
time continuum as a ”“physical event.” From the
viewpoint of an observer, a physical event can either
be experienced presently or be said (in good con-
science) to have taken or going to take place.28 A
physical event thus may be perceived as having the
attributes, ”“simultaneous with,” “earlier than,” or
“later than,” and may be characterized by a time
coordinate in the present, the past, or the future.
This is obviously Park’s Time 2. Synonymous with
Park’s Time 1 and Time 2 are von Weizsicker’s ob-
jective and subjective time respectively.

In March 1954, Einstein wrote in a letter: “For
us believing physicists the distinction between past,
present, and future is only an illusion, even if a
stubborn one.”2 Frank Tipler’s Omega Point theory
advances a similar thought. Tipler suggests that

in effect all the different instants of universal history
are collapsed into the Omega point; “duration” for
the Omega point can be regarded as equivalent to
the collection of all experience of all life that did,
does, and will exist in the whole of universal history,
together with all non-living instants. This duration
is very close to the idea of aeternitas of Thomist
philosophy .30

Both quotations above are different versions of
Augustine’s thought at the beginning of “Timeless
and Personal?” on page 2. God knows things “time-
lessly,” all at once. For him the past, present, and
future of the world are known instantly.

Eternity and Complementarity

In the section, “Timeless and Personal?” eternity
was assumed to be “timeless.” Closer examination
shows that this characterization is problematic. The
Platonic eternity of God (The Living Being) appears
at first sight to be devoid of Time 2:

... He set out to make the universe resemble it in
this way too as far as was possible. The nature of
the living Being was eternal, and it was not possible
to bestow this attribute fully on the created universe;
but he determined to make a moving image of eter-
nity, and so when he ordered the heavens he made
in that which we call time an eternal moving image
of the eternity which remains forever at one.3!
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It appears equally difficult to relate Augustine’s
concept of eternity to Time 2 because

we think of eternity in a temporal way, despite the
fact that the perfect and immutable substance of
God, whose duration is eternal, has no succession
in itself and exists complete in the indivisible, per-
fect, and ever complete present of eternity. We can
say that although eternity does not precede time
in a temporal way, it is prior to time as its cause,

and unless eternity existed, there would be no time,
7”32

God knows things “timelessly,”
all at once. For him the past,
present, and future of the world
are known instantly.

The reason for the difficulty is that Augustine
thinks of Time 2 in psychological terms and is not
aware “of the dynamical laws [of physics] that find
their natural expression in terms of Time 1 ...”3
Boethius’ definition of eternity suggests timeless-
ness but he also concludes with Plato

that God ought not to be considered as older than
the created world in extent of time, but rather in
the property of the immediacy of his nature. The
infinite changing of things in time is an attempt to
imitate this state of the presence of unchanging life,
but since it cannot portray or equal that state it
falls from sameness into change, from the imme-
diacy of th;present into the infinite extent of past
and future.

These quotations suggest that (created) Time 2
proceeds from an eternity which is “timeless.” How
can this be understood? The question can be an-
swered in two parts. First, we suggest that eternity,
as comprehended by the ancient philosophers, is
“timeless” in the sense of not comprising Time 2.
“Timeless” is a word used by some writers to in-
terpret eternity in the sense (as they think) of Plato’s
definition. Actually Plato “seems to have been the
first to realize that there are two times and attempts
to define the relations between them. ... [However]
there is no obvious place for time in the theory of
Ideas, since the Ideas ... are themselves as timeless
as a mathematical theorem” (italics by this author).35
Because the equations of dynamics contain time as
devoid of modes, the “timelessness” of eternity may
be pictured alternatively as the idea of Time 1.

Secondly, we ask by what could created time be
manifested? Plato’s answer is that God can be the
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only eternal, perfect being but that the physical
world strives to participate in and demonstrate
God'’s perfection. The most perfect physical being

is the outermost heaven, i.e., the sphere of the fixed
stars ... [which] is in a state of perpetual uniform
rotation, since uniform rotation, inasmuch as it has
no intrinsic beginning or end and no variation, is
the nearest approach to an eternal activity which
can characterize any created thing. Plato identified
the rotation of this first heaven with time, which
he called, [as we already know], the moving image
of eternity.36

Park thinks that this train of thought bears im-
plicitly the idea of two times. He refers to an analysis
of Plato’s text by Proclus and quotes the latter as
follows:

As we have often remarked, things have a twofold
nature: the one invisible, unique, simple, and un-
worldly, and the other visible, multiple, varied, and
distributed throughout the world. ... If this is so,
then time is also two fold. There is a time for heaven
and one for earth. The one remains and at the same
time proceeds; the other is borne along in motion,
... the revolution of the planets ...37

The discussion above implies that eternity itself
embraces the idea of Time 1, and relates in some
way to Time 2. At this point it is obvious to ask:
What lies at the root of the assumption that Time
2 of the physical world has its roots in eternity?
From an abstract viewpoint, the question relates the
idea of Time 1 to the experience of Time 2. What
logic could tie the two together?

Classical physics uses ordinary
logic and concludes, that particles
and waves have mutually
exclusive properties indeed.
Quantum theory gives us logical
permission to accept the
contradictions by means of an
inherent principle, called
complementarity.

For an answer we note that, according to the
above, Time 1— which unlocks the mystery of
physical processes for us and belongs to God'’s eter-
nity — cannot be used (let alone explain) the expe-
rience or passage of time. If, on the other hand, we
were to communicate the nature of Time 2, we can-

not consider God in his eternal aspect. We have here
a pair of ideas, each of which contributes to the
understanding of the attributes of God, but both of
which cannot be held at the same time.3® “Ordinary”
logic, which goes back to Aristotle, does not suffice
to link the ideas, because it assumes that any propo-
sition has a unique negation and that either the ne-
gation or the proposition is wrong. There is no
tertium quid. In our case, Aristotelian logic would
permit the following statements only: God is eternal
and impersonal. God is not eternal and personal. It
seems, however, that a special type of logic provides
a hint for a more resourceful handling of our prob-
lem.

Werner Heisenberg notes that according to von
Weizsédcker “ordinary” logic can be expanded by
“quantum logic” under the following presupposi-
tions:

1. The content of a proposition is expressed by two
complex numbers.

2. The logical conclusion is expressed by truth-val-
ues according to the scheme:

0 <—Truth-Values —> 1
0 1/2 1
Conclusion is Conclusion is Conclusion is

wrong complementary right

3. Conclusions with truth values between 0 and 1
neither can be said to be right or wrong nor can
they be expressed in terms of ordinary language.

This logic is adapted to the mathematical scheme
of quantum theory which, among its many other
successes, enables us to describe the smallest parts
of matter by mutually contradicting models. De-
pending on the choice of the experiment, light or
electrons, for example, manifest themselves either
as particles or as waves. Actually the two models
are indeterminate analogies and are used to describe
the real world of light or atoms by a “word-picture.”
A precise statement can be obtained by the use of
mathematical language only. Classical physics uses
ordinary logic and concludes that particles and
waves have mutually exclusive properties indeed.
Quantum theory gives us logical permission to ac-
cept the contradictions by means of an inherent prin-
ciple, called complementarity. Quantum logic thus
is a means to interpret complementary conclusions
free from the ambiguities of ordinary language, and
is an example of reasoning which does not aim at
the exclusive possibility of true or false, yes or no,
etc.39
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The principle of complementarity was articulated
by Niels Bohr in 1927 when he and Heisenberg
agreed that matter and light per se are neither par-
ticle nor wave. The principle appeared in many of
Bohr’s discussions. A favorite of his “was the defi-
nition of a ‘great truth” as a ‘truth whose opposite
is also a great truth.””40 This thought widens the
scope of complementarity from scientific insight to
a useful concept beyond the domain of physics. The
generalization is illustrated by the remark that com-
plementary aspects are often found in human situ-
ations: ... The nature of most human problems is
such that universally valid answers do not exist,
because there is more than one aspect to each of
these problems.”41 Park applies this principle to es-
tablish a relationship between the two times. He
suggests that Time 1 and Time 2 are of complementary
nature “which will be understood at a higher level
of complexity, ..."42

God'’s “timeless” eternity and his
temporal relationship to the world
[are] part of his essence.

We advance now the propositions that the bib-
lical God is eternal and assumedly timeless (or bet-
ter, in Time 1) and that the biblical God is personal
and in Time 2. If Time 1 and Time 2 are comple-
mentary the two statements above can logically exist
simultaneously. God’s “timeless” eternity and his
temporal relationship to the world would then be
part of his essence.

Paul Tillich suggests that “eternity is neither
timelessness nor the endlessness of time.”43 Plato
called time the moving image of eternity.

It would have been foolish to imply that time is
the image of timelessness. ... And eternity is not
the endlessness of time [from infinity to infinity
because this would mean] the endless reiteration
of temporality. To elevate the dissected moments
of time to infinite significance by demanding their
endless reduplication is idolatry in the most refined
sense.44

Eternity also includes the quality of temporality.
Tillich justifies this by observing that the meaning
of olim in Hebrew and aiones in Greek “means the
power of embracing all periods of time.” But then
one is still confronted with the question: How does
eternity relate to “real” time and its modes?

An answer demands use of the only analogy to
eternity found in human experience, that is, the unity
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of remembered past and anticipated future in an ex-
perienced present. Such an analogy implies a sym-
bolic approach to the meaning of eternity. In accord
with the predominance of the present in temporal ex-
perience, eternity must first be symbolized as an
eternal present (nunc eternum). But this nunc eternum
is not simultaneity or the negation of an independent
meaning of past and future. The eternal present is
moving from past to future but without ceasing to
be present.45

Eternal and Personal!

The problem with the idea of God becoming per-
sonally involved with history or individuals, and
thus with Time 2, arose from the assumption that
his eternity is timeless or, more specifically, that his
eternal presence does not embrace Time 2. “Time
in Heaven is marked by numbers; that is Time 1.746
Compared to Time 2, Time 1 is without modes. Since
human consciousness experiences time through its
modes, an eternity without them is discerned psy-
chologically as “timeless.” The complementarity of
the two times with Tillich’s discourse permits the
conclusion that God can be eternal and personal.

God is Being itself and as such is ultimate reality.
When we say this we must note that any concrete

assertion about God must be symbolic, for a concrete
assertion is one which uses a segment of our finite
experience in order to say something about him. It
transcends the content of this segment, although it
includes it. ...[But] can a segment of finite reality
become the basis for an assertion about that which
is infinite? The answer is that it can, because that
which is infinite is Being itself, and because every-
thing participates in Being itself (italics by this
author).4”

It is this analogy which enables us to make an
assertion and which “gives us our only justification
of speaking at all about God. It is based on the fact
that God must be understood as being-itself.”48

The premise that Time 1 and Time 2 are com-
plementary and the permissibility of inferring by
an analogy that the (revelatory) eternity of God can
be conceptualized based on our finite interpretation
of his eternity allows us to develop the following
thoughts:

1. There are attributes of God, eternal or personal,
which are related to time implicitly or directly
and thus correspond with Time 1 and Time 2.
Therefore one must exercise caution if, for exam-
ple, one were to undertake qualifying statements
about omniscience or immutability. The situation
is aptly articulated by Pike who writes:
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that the interpretation one assigns to the predi-
cate “eternal” has an important bearing on the
doctrine of divine omniscience. Some traditional
theologians have thought that if God is ever-
lasting (rather than timeless), the doctrine of di-
vine omniscience entails determinism. On the
other hand, some contemporary philosophers
have argued that if God is timeless (rather than
everlasting), he cannot be omniscient at all. A
corresponding set of problems and issues arises
with respect to the logical relations between eter-
nal and omnipotent and ... between eternal and
[personal]. In short the predicate “eternal” oc-
cupies something of a pivotal position within
the logical-geography of traditional Christian
thinking about the nature of God.4?

A similar notion about the significance of eternity
for faith in the biblical God has been given by
Wolfhart Pannenberg;:

... the fourth question refers to the relation be-
tween time and eternity: Is there any positive
relation conceivable of the concept of eternity
to the spatiotemporal structure of the physical
universe? This is one of the most important ques-
tions in this dialogue between theology and sci-
ence. It is unavoidable if the reality of God is
tobe related in a positive way to the mathematical
structure of the spatiotemporal world of nature.50

To act as a person in Time 2 does not necessarily
mean that God becomes tied to space in the sense
that he is now “caught up in the operation of
the universe” and suffers loss of his omnipotence.
God’s reality can neither be totally compre-
hended nor be partially limited by human cog-
nition or reasoning. Ilya Prigogine and Isabelle
Stengers contend that for many systems or objects
there are languages and points of view which
may be complementary.

They all deal with the same reality, but it is im-
possible to reduce them to one single description.
The irreducible plurality of perspectives on the
same reality expresses the impossibility [for man
to get hold] of a divine point of view from which
the whole of reality is visible. ... The real lesson
to be learned from [this] ... consists in empha-
sizing the wealth of reality, which overflows any
single language, any single logical structure.>!

Such wealth may suggest an ultimate reality
which is personal and yet remains eternal.

. There is no compelling reason to deny the idea

that an eternal God can also be personal. God
transcends the two times and combines them in
his ultimate reality.

Davies’ arguments about God’s attributes are per-
suasive when we view eternity as “timeless” or
void of time. But with a different understanding
of time, we may say that God’s personal involve-
ment with the physical world does not necessarily
pose the problems Davies has with some of God’s
attributes. To postulate that God is “timeless” and
therefore unable to be personal reduces him to
the God of a single description by physics. Yet,
it must be granted that such an idea is more open-
minded than the adamant atheism of say Friedrich
Nietzsche or Karl Marx. Both identify eternity
with “endless time.” Their philosophies are un-
tenable today because, according to Einstein, time
appeared together with space when the universe
came into being.

Since human consciousness
experiences time through its
modes, an eternity without them
is discerned psychologically as
“timeless.”

. The problem with a personal God entering into

a relationship with finite beings, who do not
match his actual being, has been highlighted in
two recent publications. Raniero Cantalamessa
contends that faith in the personal character of
God as expressed within the realm of early mono-
theism is later replaced by faith in a triune God
whose being comprises personal and impersonal
aspects.52 Hans Kiing expresses a similar view
by suggesting that God is more than a person,
but nothing less than a person. He notes that a
physicist with all his creative intellect is not able
to explain the totality of reality.53 But this is what
the Bible says: The ultimate reality is more than
a universal reason, more than a large anonymous
conscience, more than the highest ideas, more
than the beauty of the universe. The ultimate re-
ality is something that is not indifferent to us or
leaves us unmoved. God is not a neuter or “it”
but a God who lets human beings decide to ac-
cept or reject him. He is spirit of creative freedom,
the primary identity of justice and love. “But the
wording is not determinate here. One also could
possibly say according to the complementary
principle of the physicist Niels Bohr: In the same
way as it depends in quantum mechanics on the
query whether upon an experiment the answer
is wave or particle, so it depends in a philosophi-
cal/theological discussion on the query whether
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upon a definite question God is called personal
or impersonal. It pertains to God’s unbounded
essence which transcends all categories that he
is neither personal nor impersonal but both si-
multaneously. He is transpersonal 54

5. This paper is an apologetic answer to the rea-

soned denial of a personal God and not an at-

tempt to describe him in terms of quantum
theorems. There is a large inventory of revelatory
insights which, for the faithful, constitutes an un-
touchable a priori. “Looking at God, we see that
we do not have Him as an object of our knowl-
edge, but that He has us as the subject of ou

s

existence.”5 *

Acknowledgments
The author is grateful for the editorial help by J.
W. Haas, Jr., Lyn Berg, and Don Ruegg. Also much
appreciated are the constructive comments of the
reviewers of this manuscript and the communica-
tions by Gerhard Weibel.

Notes

1Aporia, n. doubt, raising questions and objections without
necessarily providing answers.

2Herbert Vorgrimler, “Neuere Kritik des Theismus,” Concil-
ium 13 (March 1977): 142, 147.

3The personal and impersonal attributes of God have been
thoroughly discussed in the March 1977 issue of the inter-
national journal Concilium.

4St. Augustine, The Confessions of St. Augustine, Trans. Rex
Warner (New York: NY/Penguin Inc., 1963), 257.

SJohn F. Callahan, Four Views of Time in Ancient Philosophy
(New York: Greenwood Press, 1968), 183.

6Howard A. Slaatte, Time and its End (New York: Vantage
Press, 1962), 104.

7Joseph Meurers, Metaphysik und  Naturwissenschaft
(Darmstadt: Wissenschaftliche Buchgesellschaft, 1976), 28.

8Ronald H. Nash, The Concept of God (Grand Rapids: Zonder-
van Publishing House, 1983), 73.

INelson Pike, God and Timelessness (New York: Schocken
Books, 1970), chapters 5 and 7.

101bid., 118.

11Emil Brunner, The Christian Doctrine of God (Philadelphia:
Westminster, 1950), 268-70.

12Allison Heartz Johnson, Whitehead’s Theory of Reality (New
York: Dover Publications, Inc., 1962), 5.

13Robert Mellert, “Die Prozesstheologie und das personale Sein
Gottes,” Concilium 13 (March 1977): 196-99.

14Ibhid., 198.

15Paul Davies, God and the New Physics (New York: Simon &
Schuster, 1984). Davies notes that Christians believe in an
eternal God. If “eternal means everlasting or existing with-
out beginning or end for an infinite duration,” God is in
time and subject to change. “But what causes that change?”
If, according to Genesis, God is the cause of all existing

Volume 49, Number 1, March 1997

things, it does not make much sense to speak of an ultimate
cause which itself changes. The special theory of relativity
postulates that time is not independent, but forms with
space an entity, the space-time continuum. Time and space
are inseparably intertwined. A God who is in time is then
tied to space and thus “in some sense caught up in the
operation of the physical universe. ... Clearly, God cannot
be omnipotent if he is subject to the physics of time, nor can
he be considered the creator of the universe if he did not
create time” (p. 133).

Davies concedes that the universe had a beginning
because he sees “many strands of evidence to support
this astonishing theory” (p.10). But he is critical of the
“cosmological argument” which states that the universe
must have a cause, and that this cause is God. He deems
this argument to be self-contradictory because it is founded
on the assumption that everything has a cause “yet ends
in the conclusion that at least one thing (God) does not
require a cause.” Davies notes also that cause and effect
are “concepts that are firmly embedded in the notion of
time” and that “causation is a temporal activity.” But since
time did not exist before creation, causation in the above
sense could not apply and the idea of God existing “before”
the universe came into being is meaningless because there
was no “before” (pp. 37-39).

But how can the existence of the universe be explained
if time did not exist before its materialization? Interpreting
the word eternal as timeless, Davies thinks that Boethius’
idea of a God who is free of temporal constraints allows
for an acceptable concept of creation. A timeless God could
“create” the universe in the “sense of holding it in being
at every instant. Instead of God simply starting the uni-
verse off ... a timeless God acts at all moments” (p. 45).
But such God “could not be considered a ‘person’ or in-
dividual in any sense that we know.” Davies then con-
tinues “Misgivings on this score have led a number of
modern theologians to review this view of an eternal God.
Paul Tillich writes: ‘If we call God a living God, we affirm
that he includes temporality and with this a relation to
the modes of time.” The same sentiment is echoed by
Karl Barth: "Without God’s complete temporality the con-
tent of the Christian message has no shape’ (p. 134).

16 Arthur Peacocke, “Science and God the Creator,” Zygon:
Journal of Religion and Science 28 (1993): 481.

17Robert L. Shaklett, “God and the New Physics,” Book Re-
view in Journal of the American Scientific Affiliation (Decem-
ber 1984): 254-55.

18A few examples may serve as an illustration. Plato thinks of
time as the moving image of eternity. For St. Augustine
“time at best is something impermanent and its being,
composed as it is of a series of indivisible moments, re-
mains foreign, by definition, to the permanent immobility
of the divine eternity” (Etienne Gilson, The Christian Phi-
losophy of Saint Augustine, Transl. L. E. M. Lynch [New
York: Random House, 1960], 193). Isaac Newton says that
“absolute, true and mathematical time of itself, and from its
own nature, flows equably without relation to anything
eternal,” whereas Albert Einstein postulates that time and
space are interrelated. Richard Morris, who elaborates lu-
cidly on the concept of time, discriminates even between
five arrows of time (Richard Morris, Time’s Arrows [New
York: Simon & Schuster, [1958] 1986], chap. 8). And K. G.
Denbigh’s definitions for three types of time are rooted in

47



Karl M. Busen

theoretical physics, thermodynamics, and human con-
sciousness (K. G. Denbigh, Three Concepts of Time [New
York: Springer-Verlag, 1981], 168).

One cannot ignore Stephen Hawking’s ideas on time
(Stephen W. Hawking, A Brief History of Time [New York:
Bantam Books, 1988], Chap. 9). But his views are criticized
by Robert Deltete who holds that Hawking’s concept of
an imaginary and a real time “has no ontological import”
(Robert]. Deltete, “Hawking on God and Creation,” Zygon:
Journal of Religion and Science 28 [December 1993]: 501).
llya Prigogine and Isabelle Stengers devote an entire chap-
ter of their book to various aspects of time (llya Prigogine
and Isabelle Stengers, Order out of Chaos [Boulder: New
Science Library, Shambala Publications, 1984], Chap. VII).
They discuss the static time of classical physics vs. exis-
tential time, Bergson’s time in nature and subjective time,
and Frazer’s time understood and time felt (p. 214). For
systems presenting an unidirectional process, they define
an “arrow” of time, for example, the cosmological arrow
(p. 259) and the intrinsic arrow of a “new” distribution
function (p. 289).

The discussion above offers quite a variety of ideas
about time. The question is: Which concept lends itself
best to achieve the objective of this article? Its author
concludes that the multiplicty of the definitions for time
can be sufficiently reduced in the context of other expla-
nations if one accepts the concepts of David Park and
Carl Friedrich von Weizsédcker. Both identify two times
only and do not define an arrow of time. Von Weizsacker
(Carl Friedrich von Weizsiacker, Aufbau der Physik
[Miinchen: Deutscher Taschenbuch Verlag, 1988], 49)
thinks that it is difficult to find a clear description for
the meaning of an “arrow of time” because the natural
direction of the definition has been reversed, which leads
to a circular argumentation.

19David Park, The Image of Eternity: Roots of Time in the Physical
World (Amherst: The University of Massachusetts Press,
1980), 100.

20Let us assume that an observer inspects a set of photographs
spread out before him on a table. The pictures depict the
position of a ball on a billiard table after one, two ... and 10
seconds. The pictures also show a measuring stick which
allows for an identification of the momentary ball position.
If we ask the person how the pictures could possibily be
related to each other he may say, that the position x of the
ball can be expressed, say, by the product of a constant v
times a variable ¢ or by x = vt. Here t is an abstract quantity
whose meaning so far has yet to be determined. Some time
later the person attends a pool game and becomes con-
scious of the fact that t identifies with the time he can
measure with a clock and that v is the velocity of the ball. It
is therefore, reasonable to apply to ¢ the predicate “time.”

There are other equations where t appears as a variable
which can be measured by a clock. Mathematically many
laws of physics can be formulated mostly by hyperbolic
differential equations with respect to t where the “time
point” of a state or event is described by the value of the
parameter t. Variation principles use time as an integration
variable. In conservation laws the derivative with respect
to time is assumed to be zero. All these equations do not
carry any message about the passage of time as conceived
by the mind. All values of ¢ enter there at the same footing.
Any value of t is always “now.” There are no physical

events in the realm of ideas. ¢ is only marked by numbers.
This is Time 1.
When watching the pool game the observer experiences

a temporal awareness of presence and past or a conscious-
ness of time. This is Time 2. The pictures do not convey
any message about the passage of time; the pool game
does. “The physical world is such that it can be described by
the equations of dynamics” (Ibid., 110).

21K. G. Denbigh, Three Concepts of Time (New York: Springer-
Verlag, 1981), 11.

221bid., 16-17.

BDavid Park, The Image of Eternity, 111-12.

24Carl Friedrich von Weizsicker, Aufbau der Physik
(Minchen: Deutscher Taschenbuch Verlag, 1988), 47-52.

Blbid., 24.

26]bid., 137.

27Ibid., 335.

28]bid., 370.

29Banesh Hoffmann and Helen Dukas, Albert Einstein: Creator
and Rebel. (New York: The Viking Press, [1972] 1973), 258.

30Frank J. Tipler, “The Omega Point as Eschaton: Answers to
Pannenberg’s Questions for Scientists,” Zygon: Journal of
Religion and Science 24 (1989): 229. Tipler's Omega Point
theory plays a central role in his recent book The Physics of
Immortality. The reactions of commentators range from
outrage to incredulity. Yet prominent reviewers such as
Wolfhart Pannenberg (Wolfhart Pannenberg, “Breaking a
Taboo: Frank Tipler’s Physics of Immortality,” Zygon: Jour-
nal of Religion and Science 30 [June 1995]: 309-14) and Frank
Birtel (Frank T. Birtel, “Contributions to Tipler's Omega
Point Theory,” Zygon 30 June 1995]: 315-27) conclude that
his ideas are worthy of further exploration.

31Park, The Image of Eternity, 101. Park’s version of Plato’s
discourse on time and eternity is supplemented by Corn-
ford’s translation and comments regarding Plato’s original
text (Cornford, Plato’s Cosmology. 3rd printing. [New York:
Bobbs-Merrill Co.], 97-98).

32John F. Callahan, Four Views of Time in Ancient Philosophy,
101.

33Park, The Image of Eternity, 103.

34Boethius, The Consolation of Philosophy, Transl. V. E. Watts
(London: Penguin Books, 1969), 165.

35Park, The Image of Eternity, 100-01

36]. L. Russell, in The Voices of Time. Ed. ]. T. Frazer. (Amherst:
The University of Massachusetts Press, 1981), 67.

37Park, The Image of Eternity, 103.

38See Park, The Image of Eternity, 112.

3%Werner Heisenberg, Schritte tiber Grenzen (Miichen: R. Piper
& Co.,1971), 171-77.

4OJohn Archibald Wheeler, “Niels Bohr, the Man.” Physics
Today 38 (October 1985): 67.

41V. F. Weisskopf, Physics in the Twentieth Century (Chicago:
The University of Chicago Press, 1972), 351.

42Park, The Image of Eternity, 113-14.

43Paul Tillich, Systematic Theology, Vol. 1 (Chicago: The Uni-
versity of Chicago Press, 1967), 274.

41bid., 274-75.

45Ibid., 275. A nice allegory about the nunc eternum is the
“eternal flash” (communication by William Russell, First
Presbyterian Church of Deerfield).

46Park, The Image of Eternity, 107.

47Tillich, Systematic Theology, Vol. 1, 239-40.

“Ibid., 240.

Perspectives on Science and Christian Faith



Eternity and the Personal God

49Nelson Pike, God and Timelessness, x. .

S%0Wolfhart Pannenberg, “Theological Questions to Scien-
tists,” Zygon: Journal of Religion and Science 16 (March 1981):
60-77

5lllya Prigogine and Isabelle Stengers, Order Out of Chaos, 225.

52Ranijero Cantalamessa, “Die Entwicklung des personlichen
Gottesbegriffs in der Christlichen Spiritualitat,” Concilium:
Internationale Zeitschrift fiir Theologie 13 (March 1977): 165.

53Hans King, 24 Thesen zur Gottesfrage (Miinchen: Piper,

1986), 81-82.

541bid, 83.
55Paul Tillich, The New Being (New York: Charles Scribner’s

Sons, 1955), 77.

ASA on the Internet

Discussion on the ASA ListServ

To subscribe to this list, send e-mail to
majordomo@calvin.edu with the words “subscribe
asa” (no quotes) in the body of the message.

To terminate your subscription, send e-mail to
majordomo@calvin.edu with the words “unsub-
scribe asa” (no quotes) in the body of the message.

To receive a help document for Majordomo soft-
ware, send e-mail to majordomo@calvin.edu with
the word “help” (no quotes) in the body of the mes-
sage.

ASA-Digest Also Available

In a digest several messages come combined in
one e-mail message. Messages from the previous 24
hours are sent out at 7:30 a.m. each day.

To subscribe to this digest, send e-mail to
majordomo@calvin.edu with the words “subscribe
asa-digest” (no quotes) in the body of the message.

To terminate your subscription, send e-mail to
majordomo@calvin.edu with the words “unsub-
scribe asa-digest” (no quotes) in the body of the
message.

Posts to the lists should be sent to asa@calvin.edu

Volume 49, Number 1, March 1997

ASA Web Site

An archive of this list is available via World Wide
Web at the URL:

http://www.calvin.edu/archive/asa/
The ASA home page is located at:
http://www.calvin.edu/chemistry/ASA/
An index of PSCF articles on line is at:
http://www.calvin.edu/chemistry/ASA/papers.htm|
Articles from PSCF are at:
http://www.calvin.edu/chemistry/ASA/PSCF.htmi

An index of ASA’s on-line resources is at:

http://www.calvin.edu/chemistry/ASA/resources/
index.html

The ASA Statement of Faith is at:
http://www.calvin.edu/chemistry/ASA/faithASA.htm|

ASA List Manager

Terry Gray, in the Chemistry Department at
Calvin College, is list manager. He can be contacted
by e-mail at grayt@calvin.edu

49



Science Series Review

Donald E. DeGraaf* Prof. Emeritus of Physics, U. of Michigan-Flint

(home) 1008 Fremont St., Flint, MI 48504

SCIENCE K-2 Kathy Lambert, Supervising Ed. and SCIENCE 3-6 Karin Ad-
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from a Christian viewpoint but not insisting on a
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Teacher Guides for grades K-6, and student text-
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national, 3350 East Paris Ave., SE, P.O. Box 8709,
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CSI's home page is at: http:/ /www.gospelcom.net/
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its member schools, its publications and teaching
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CSI's Science series.

Here are some quotes from Science 6, the sixth-
grade textbook, on topics of special interest to mem-
bers of ASA. Science 6 has no mention of evolution.

Animals in God’s Plan

God’s creation is full of animals.... But God didn’t
just make animals and leave them to fend for them-
selves. Every day, he is taking care of all the animals
that he made. He provides them with food, shelter,
water, and sunlight ... Animals are important to
other animals in the food chain. Some animals are
herbivores ... carnivores ... decomposers.... so ani-
mals are important to plants, too! People also use
animals for food.... Besides being useful, animals
are also beautiful and fascinating to study. When
God finished making animals, he said that they were
good. From the animals, we can also learn about
God’s care for all his creation. If you study how
God cares for the animals, you can learn more about
how he cares for you and how you can care for
the animals that he made (pp. 71-72).

*ASA Fellow

What is Ecology?

God was the world’s first gardener. He planted
the Garden of Eden and caused it to grow. Today
you can see God’s work every time a flower pushes
through the earth or a baby mouse is born. He cares
for the world that he made and the plants and the
animals in it.

After God created the garden, he put people in
it to tend it and take care of it. We are God’s gar-
deners on his earth. This earth is our home. We
share it with plants, animals and all of God’s crea-
tures. Our job is to help keep the world as a good
place for God’s creatures to live.

An important part of our role as God’s gardeners
is to study the living things of the earth and the
relationships between them. The study of living
things and their relationships with one another and
with nonliving things is called ecology. As we learn
more about how God made the world, we can better
understand how to take care of it (p. 145).

What is in the Universe?

“In the beginning God created the heavens and
the earth” (Gen. 1:1). Everything that God created
in the beginning — everything on Earth, in our solar
system, and beyond — is part of the universe. The
universe is made up of all the matter and energy
that there is.... It is important for Christians to study
the universe, because it is God’s handiwork (p. 324).

God did not just create all the stars and leave
them alone. Instead, he is continually moving stars
from main sequence to red giant to white dwarf
or supernova. He creates new stars from gas and
dust in the universe. Our God is always active; you
can see his hand in the life of stars (p. 333).
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The Origin of the Universe

The Bible tells us that God created the universe
from nothing.... But the Bible doesn't tell us exactly
how he did this. One current theory about the be-
ginning of the universe is called the “Big Bang the-
ory.” This theory says that at the first moment, the
whole universe was incredibly small ... Then the
tiny universe began to expand rapidly into a very
hot, dense ball of particles that contained all the
ingredients for planets, stars, moons, and energy.
... The particles formed clouds, which gravity pulled
together into stars, galaxies, and planets.

Most scientists today accept the Big Bang theory
as a reasonable explanation for the origin of the
universe because it fits the evidence that they have.
... the universe still seems to be expanding ... Does
the Big Bang theory fit the with the Bible’s account
of creation? The important thing to remember is
that God created the universe from nothing by his
word.

Could God have used the Big Bang as the process
by which he brought the universe into existence?
Many Christians think so. In fact, anyone who ac-
cepts the Big Bang theory must accept the idea that
the universe did have a specificbeginning. However,

... the Big Bang theory ... is still a theory. We do
not actually know how God chose to create the uni-
verse.... As Christians, we affirm that God is the
Creator of the universe who continues to care for
creation through his providence.

Another question that many people wonder about
is, When did the universe begin? Most astronomers
think that the universe is between 12 and 20 billion
years old.... Many Christians also believe that the
universe is billions of years old.

However, many other Christians think that the
universe is only about 6-10 thousand years old. They
believe that when the Bible talks about God creating
everything in six days, it means six normal, 24-hour
days.

The first chapter of Genesis tells us that God made
everything in six days. Some Christians believe that
these are six, 24-hour days. Others think that the
six days stand for six longer periods of time. But
all Christians agree on one thing: the heavens and
the earth were not created by chance or accident.
God created them and he cares about them and
controls them still (pp. 353-356). ES
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“..the book as 2 whole eanbe recommended for
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tiveness and laith of the au-
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“Anyone who is interested in the philosophy of
biology will profit from reading this book.”
David L. Hull, Northwestern Univeristy.
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excellent examples [...| The book could be a great
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leagues.” Fraser F.
Fleming, Perspectives
on Science and Chris-
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Rev. William R. Van der Zee teaches us to
read the Book of Genesis with totally differ-
ent eyes; not the eyes of a scientist, but of
someone who has an eye for all the things
scientists have never been able to catch in their
measuring devices.

“This book is a book that I wholeheartedly
recommend to anyone, scholar or nol. ” Jan
de Koning, Perspectives on
Science and Christian Faith, §
9/96.
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The Deep Waters of Evolution

Produced by: Media Production Amigos Ltd., Finland, 1996, 20 min.

Pattle Pun*
Department of Biology
Wheaton College
Wheaton, IL 60187

This video criticizes four aspects of Darwinian
evolution:

(1) The paradigm or world view of evolution:

As summarized succinctly by Matti Leisola, Dr.
of Technology and Biochemistry and senior lecturer
at the Helsinki University of Technology, evolution
is an overarching world view that explains the ori-
gin, meaning, and goal of human life. Ever since
Thomas Kuhn first proposed the concept of para-
digmatic shifts in 1962, the philosophical underpin-
ning of the discussion on evolution has become ap-
parent to most philosophers and some scientists.

Darwin had changed his world view before he
promulgated the evolutionary origins of man. The
dominant naturalistic world view among evolution-
ary scientists is also largely responsible for the blind
faith and restricted interpretation, that given more
time, all of the enigmatic data will be accommo-
dated by new findings that can be explained by the
evolutionary paradigm. This bias against any alter-
native explanation is at the root of the evolutionary
debate. A challenge to such a world view will go
beyond scientific objectivity, as exemplified by hos-
tile reactions against scholars who do not conform
to the dominant world view. The video gives ex-
amples of possible discrimination in scientific ca-
reers, academic freedom, and even personal and
property safety.

*ASA Fellow

52

(2)The improbability and lack of mechanism of the
abiogenesis of the first cell.

Dean Kenyon, Professor of Biology at San Fran-
cisco State University, wrote a book entitled Bio-
chemical Predestination which promulgated the evo-
lutionary origins of life before he changed his world
view. Now he believes that the biochemical evidence
for abiogenesis of the first cell is meager and abio-
genesis is thermodynamically improbable. Siegfried
Scherer, Professor of Microbiology at Munich Uni-
versity of Technology, also points out that the back-
bone of the evolution paradigm, natural selection,
cannot be applied to a nonliving system. Since em-
pirical data always documents that life comes from
pre-existing life, the abiogenesis of the first cell will
always remain a philosophical conjecture that can-
not be verified empirically.

(3)The limit of microevolutionary processes in gen-
erating biological diversity.

Siegfried Scherer concludes from his empirical
studies on bacterial mutation and evolution that the
concept in speciation that mutations are selected by
changes in the environment has limitations. Tran-
specific evolution requires many beneficial muta-
tions favorably selected by the appropriate environ-
mental factors to build up complexities in genotypes
and phenotypes. As he succinctly states, “the more
mutations that have to happen at the same time,
the lower the probability that such an event occurs.”

Perspectives on Science and Christian Faith



Video Review

There are also other molecular patterns among or-
ganisms that distinguish them as separate and in-
dependent lineages.

(4)The lack of intermediate fossils amongst major
groups of organisms.

Lastly, the video points out the fact that the gaps
existing in Darwin’s time in the fossil record remain
largely intact after more that 100 years of paleon-
tological studies and despite countless researchers’
intensive efforts to fill them. The only so called tran-
sitional form between birds and reptiles, Archaeop-
teryx, has been largely discounted because it exhib-
ited mature features of birds and reptiles and it was
contemporaneous with other mature birds. Other
fossil finds such as Protoavis (“first bird”) which lived
75 million years before Archaeopteryx also lend cre-
dence to this interpretation. The monophyletic evo-

lutionary tree linking all extant organisms to a com-
mon ancestor is more an imagination than a pa-
leontologically demonstrated fact.

Based on these criticisms, the video concludes
that evolution is indeed in “Deep Waters.” More
and more, open-minded scholars are questioning the
interpretation of the available scientific data. I be-
lieve the video did a credible job of presenting the
major arguments against the evolutionary para-
digm. For any ASAers that are not willing to totally
adopt the naturalistic world view in the evolutionary
paradigm, the video should be a good introduction
to deeper discussion on science and faith. Even for
those who adopt methodological naturalism in this
discussion, the video also presents strong arguments
using empirical data. I highly recommend this video
for ASA circulation and promotion. *
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Video Review

The Deep Waters of Evolution

Produced by: Media Production Amigos Ltd., Finland, 1996, 20 min.

Keith B. Miller*

Department of Geology

Kansas State Universi

Manhattan, KS 66506-3201
kbmill@ksu.ksu.edu
http://www-personal.ksu.edu/~kbmill/

This 20-minute video seeks to portray evolution-
ary theory as based on philosophy alone and wholly
unsupported by evidence. It primarily features the
comments of Matti Leisola, Siegfried Scherer, and
Dean Kenyon. Unfortunately, it tries to make its case
with accusations of scientific censorship, unsup-
ported assertions, and the repetition of well-worn
but false arguments.

The most troubling aspect of the video was the
consistent attempt to present a picture of the scien-
tific community as closed to, and even hostile to-
ward criticism and alternative hypotheses. It further
implies that evolutionists are either naively blind,
or willfully suppressing evidence against their po-
sition. The charge that critical discussion of evolu-
tionary theory is not permitted within the scientific
community is simply false. Various aspects of evo-
lutionary theory are widely and vigorously debated
in scientific literature.

Evolutionary theory is criticized primarily by
raising doubts, based not on conflicting scientific
evidence, but on assertions that evolution lacks a
factual foundation. At several points the simple ex-
istence of unresolved problems is equated with evi-
dence against evolution. Science thrives on ques-
tions, for they focus the direction of research. The
questions generated by evolutionary theory have re-
sulted in extraordinarily fruitful research, providing
explanations for a wide range of biological and his-
torical phenomena.

*ASA Member
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An underlying premise of the video is that “evo-
lution has become a modern religion.” For some it
has, and for others capitalism, nationalism, or even
“evangelicalism” has become the center of religious
devotion. The issue is not whether an idea or cause
can usurp God’s place as the focus of our worship,
but whether evolutionary theory is compatible with
a biblical understanding of God’s work and char-
acter. Evangelical scholars from the time of Darwin
have concluded that evolution and Christian faith
are fully compatible.!

The video first raises the scientific issue of the
origin of life. Although the validity of biological evo-
lution is not dependent on the resolution of this
question, the video seeks to use uncertainties about
chemical evolution as evidence against neodar-
winism. Darwin’s theory is not about the origin of
life. Furthermore, the video’s discussion of the ori-
gin of life misrepresents the present state of research
and ignores the significant developments of recent
years. No mention is made of the many areas of
active and productive research (self replication of
RNA, autocatalytic processes, evolution of RNA in
cell-free media by random mutation, synthesis of
membrane-bounded vesicles, studies on chirality,
etc.).2 Recent discoveries, such as the association of
thermophilic chemosynthetic organisms with hy-
drothermal systems, have also opened up whole
new possible scenarios for the evolution of life.3 The
video emphasizes that no definitive conclusions
have been reached, and that there is no consensus
on the pathway to the first living cell even after
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“thousands of research projects.” There are many
scientific frontiers, and this is one of them. I per-
sonally think God's creation is complex and multi-
faceted enough that we will not resolve this problem
for many more years.

The second part of the video is introduced with
the question, “What evidence do we have for the
evolution from species to species?” But the evidence
for speciation itself is never subsequently discussed.
None of the overwhelming data from species dis-
tributions, population biology, environmental ad-
aptation, and genetics are even mentioned. That
leaves the false impression that there is no evidence
for species change. Rather than discussing specia-
tion, the video attempts to show that random mu-
tation cannot generate “totally new information.”
However, what constitutes “new information” in
the context of the genetic code is never stated. Con-
trary to the claims of the video, random processes
can produce new functional units in a selective en-
vironment. Highly functional and surprisingly long
RNA ribozymes have been generated experimen-
tally from random sequences.* In the nonbiological
realm, functional computer programs have been
generated by random combinations of commands
using a technique that mimics natural selection.

The section dealing with transitional fossils con-
sists of the repetition of false assertions and faulty
arguments. The two authorities used to comment
on the topic lack appropriate credentials — one is
a physicist and the other a soil geographer. The
claim is made that connecting links between “basic
types” are absent and that evidence from the fossil
record has not changed since Darwin! The true situ-
ation is that there are numerous examples of fossils
with transitional morphologies crossing every taxo-
nomic category from species to phyla.6 Major dis-
coveries of transitional fossils have been made
within the last few years, most notable being the
“walking whales”7 of Pakistan. Faced with the un-
deniable existence of fossils with transitional mor-
phologies, the video seeks to exclude them by
definition. “Claimed links” are thus dismissed be-
cause they are “complete organisms” that are “fully
formed.” Such terms are meaningless because they
can be applied to any organism however transi-
tional. The transitional status of Archaeopteryx is de-
nied because it possesses a mosaic of bird and reptile
features! The dinosaur/bird transition is actually
another good example of the impact of recent dis-
coveries. A completely new group of primitive fossil
birds called the Enantiornithes has been discovered
that retain many primitive features. Interestingly
this new group includes several fossils previously
identified as theropod dinosaurs!®
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The video closes with statements that attempt to
minimize the significance of historical evidence.
Scherer states that there are ”... no data from the
past. We have no direct observations of the things
which happened a thousand, ten thousands, or mil-
lions of years ago.” Even the hard sciences utilize
data from events in the past that cannot be directly
observed. Science works by inferring past processes
and causes from their preserved or recorded prod-
ucts and effects. Once the value of historical data
is denied, then the only difference of substance be-
tween theories is the worldview of the scientists. If
the video’s approach to historical science was
widely accepted, theories could be held and taught
regardless of the supporting evidence. The result
would be the elimination of science itself. *
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SCIENCE AND THE NEW AGE CHALLENGE by Ernest
Lucas. Leicester, England: Apollos (an imprint of Inter-
Varsity Press), 1996. 190 pages, notes, bibliography, index.
Paperback; $17.00.

This is an excellent book by a scientist and biblical
scholar, written in easily understood language and with
an avoidance of every common misunderstanding or mis-
use of terms. Lucas, a former research chemist, knows
what authentic science is. Currently a tutor in biblical
studies at Bristol Baptist College, Lucas also knows what
authentic Christian theology is. Formerly he was Educa-
tion Director of Christian Impact in London. This book
consists of an introduction, eleven chapters (each about 13
pages long), and a chapter on conclusions. The specific
topics dealt with include a description of the New Age
movement and its relationship to science and knowledge,
the impact of modern physics and its attempted correla-
tion with Eastern mysticism, the thought of Pierre Teil-
hard de Chardin and his book entitled The Phenomenon of
Man, biology and the life sciences, the Gaia hypothesis,
and ecological awareness in New Age and Christianity.

Lucas summarizes his attitude toward the interaction
between science and New Age thought in three convic-
tions: (1) the appeal made to science by many New Agers
is sincere but superficial; (2) the arguments used by New
Age scientists are on the whole muddled and mistaken;
and (3) an orthodox Christian world view provides the
most satisfactory framework for doing science and inte-
grating “physics” with metaphysics. The presentbook con-
centrates on the first two of these convictions.

The book starts with a useful summary of the New Age
movement, describing it as an outgrowth of the counter-
culture movements of the ‘60s, with roots in the religions
of the East but influenced also by western secular human-
ism, and frequently incorporating an occult element. Its
dominant themes are summarized by four words: mo-
nism, pantheism, autonomy, and relativism. It is funda-
mentally critical of rationalism and its distinction between
subject and object; in the area of New Age spirituality, in
particular, rationality has no place. “It is claimed that
there is a ‘new science’ which also puts us in touch with
reality-as-it-is and that there is in fact a coming-together of
eastern mysticism and modern science.” In each of the
chapters, the consequences of these New Age premises is
described, together with a critique that points out the er-
rors and failures in New Age thought.

The book provides many examples of distinguishing
between often confused terminologies: (1) the difference
between doing authentic science and attempting to draw
philosophical, religious, or metaphysical implications from
science; (2) the difference between acceptance of the whole
world view of the New Age, and involvement in inter-
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national peace or ecological movements endorsed by New
Agers; (3) the difference between many of the New Age
criticisms of “science,” and criticisms of that world view
known as “scientism”; (4) the difference between a rejec-
tion of reductionism as a metaphysical stance, and a re-
jection of the reductionist methodology of the physical
sciences; (5) the difference between seeing such properties
as human consciousness as illusions, and their develop-
ment in terms of “emergent properties” of the whole in
a natural word consisting of “a hierarchy of organized
systems at various levels of complexity”; (6) the difference
between the concept of Gaia as a scientific hypothesis,
and the concept of Gaia as a myth.

This is a valuable book and one admirably suited for
group discussions as well as for personal reading.

Reviewed by Richard H. Bube, Emeritus Professor of Materials Science
and Electrical Engineering, Stanford University, Stanford, CA 94305.

RELIGION AND THE NATURAL SCIENCES: The
Range of Engagement by James E. Huchingson, (Ed.).
Fort Worth: Harcourt Brace Jovanovich, 1993. ix + 422
pages, glossary, index. Paperback; $34.91.

We are now in the midst of a proliferation of college,
university, and seminary courses on religion and science,
partly (I know) owing to a bold initiative from the John
M. Templeton Foundation and partly (I suspect) owing
to the increasing conviction among academics that higher
education has too long neglected the synthetic disciplines
(such as religion) in favor of the more analytic (such as
science). This book is an attempt to meet the needs of
students and faculty who are part of this commendable
trend, by publishing under one cover a collection of short
readings on a variety of topics related to the religion/sci-
ence interface. The first half of the book deals with global
concerns: ways to approach the whole subject; reflections
on models and metaphors; and arguments about nature,
supernature, and miracles. The second half contains es-
says about cosmology, quantum theory, evolution, socio-
biology, and ecology. As the title implies, essays on the
social sciences are not included.

An anthology such as this, aimed at students and faculty
in a highly interdisciplinary field, should be judged by
its balance, comprehensiveness, and clarity. On all three
counts, Huchingson passes easily, though not always with
flying colors. Two of my favorite essays are: Richard Bube
on “The Failure of the God-of-the-Gaps” and Ian Barbour
on “Ways of Relating Science and Religion.” There are
also some very good essays by major thinkers like Langdon
Gilkey, Mary Midgley, and John Polkinghome; selections
from important literary figures like C.S. Lewis, Annie
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Dillard, and John Updike; and lesser pieces by famous
scientists like Albert Einstein and Isaac Asimov, nearly
fifty items in all.

Conspicuous by their absence, however, are examples
of the many fundamental contributions that historians and
sociologists have made to understanding the complex in-
teractions of religion and science. To that extent, this is
a philosopher’s book: Huchingson has chosen most read-
ings based on their contribution to ongoing discussions
of interest to people working in the field now. Though
some selections are historically significant, such as those
by Richard Niebuhr and Pierre Teilhard de Chardin, none
in my opinion could be called genuinely historical or so-
ciological in approach. Certainly philosophy playsa crucial
role in mediating the conversation between religion and
science, but the role of history in explaining how we got
to this pass is surely no less important. This is particularly
puzzling in a book so deeply committed to the dialogue
model for relating science and religion, since it is from
historians of science more than anyone else (and not or-
dinarily from philosophers or scientists) that we learn how
rich the interactions have actually been and how poorly
the conflict model represents them.

Casting aside my own disciplinary bias, in other ways
this is a well-balanced book. The section on “Cosmology
and Creation,” for example, includes a very clear and fair
analysis of the structure and limitations of the cosmologi-
cal argument for the existence of God by philosopher
Douglas Lackey; a famous selection in which the agnostic
astronomer Robert Jastrow doubts his religious doubts
(taken from his book, God and the Astronomers); an argu-
ment for the legitimacy of “origins science” by theologian
Norman Geisler and creation scientist J. Kerby Anderson;
and a previously unpublished essay on “Cosmology and
Theology,” by physicist and theologian Robert J. Russell,
who knows this particular cluster of issues as well as
anyone. Other sections of the volume evidence a similar
“range of engagement” between religious and nonre-
ligious persons.

Overall, the success of this book will likely be deter-
mined by how many instructors choose it for their courses,
as it is clearly intended for that purpose. It is more com-
prehensive in scope and more inclusive of various theo-
logical and disciplinary perspectives than most other
books on religion and science, which suggests a favorable
prognosis. Recommended strongly for academic libraries
and individual readers interested in the religion/science
interface.

Reviewed by Edward B. Davis, Professor of the History of Science,
Messiah College, Grantham, PA 17027.

This publication is available

in microform from University
Microfilms International. \
Call toll-free 800-521-3044. Or mail inquiry to:

University Microfilms International, 300 North
Zeeb Road, Ann Arbor, MI 48106.

Volume 49, Number 1, March 1997

COSMIC WITNESS: Commentaries on Science/Technol-
ogy Themes by George L. Murphy, LaVonne Althouse,
and Russell Willis. Lima, OH: CSS Publishing Co., 1996.
183 pages, 5 Appendices. Paperback; $15.95.

It is the purpose of this book to help “preachers to
discern ways in which Scripture provides resources to
address scientific and technological concerns.” Principal
author George L. Murphy has a Ph.D. in physics, an M.
Div. degree, has taught at several Christian colleges, is
the recipient of two awards from the Templeton Foun-
dation for his papers on science and religion, and is cur-
rently pastor of St. Mark Lutheran Church in Tallmadge,
Ohio. He has been active in the ASA, and includes in
comments on Heb. 1:3 that “Upholding the universe by
his word of power” has been “used as a motto by the
American Scientific Affiliation, an organization of Chris-
tians in various areas of scientific work.” The book is
intended as a contribution by the Evangelical Lutheran
Church in America’s Work Group on Science and Tech-
nology, the Working Group on Science and Technology
of the United Church of Christ’s Board of Homeland Min-
istries, and the Ecumenical Roundtable on Science and
Technology to the Church’s ministry of proclamation. The
book calls attention to over 150 texts currently used regu-
larly in church three-year lectionaries to mark periods of
the church year, and suggests applications of these texts
to issues in the areas of science and technology.

A common theme in many of the comments deals with
environmental and ecological concerns. In a listing of 31
scientific metaphors, analogies, or explanations referred
to in the text, 13 relate to evolution and others refer, for
example, to cosmology, light, nuclear processes, the an-
thropic principle, relativity, and the nature of science. Ap-
pendices at the end of the book give an Index of Texts
by season; Index of Texts by Books of the Bible; Major
Topics in Preaching about Science and Technology from
the Lectionary, Technology, and Justice; and two “Story
Sermons” intended “to suggest an imaginative way of
preaching.”

Many of the suggested commentaries are helpful. In
dealing with Gen. 1:1-2:4, for example, it is suggested
that “it is possible that the entire development of the ma-
terial universe, back to the first instant of the big bang,
canbe explained scientifically in terms of natural processes,
while it remains a work of divine creation.” In connection
with Ps. 96, it is suggested that “We should ask about
any of our activities, ‘Does this contribute to the praise
of God?” In considering Ps. 139:1-17, it is pointed out
that “there is no need to think that God is eliminated by
the discovery of scientific explanations for phenomena or
that God is necessary as an element of scientific expla-
nation.” It would have been helpful in these cases to dis-
criminate between “explain” and “describe.”

In connection with Jer. 1:4-10, “Technology of redemp-
tion and renewal is technology which promotes justice,
sustainability, and participation.” Or in connection with
Col. 2:6-15, “The proper object of concern is the elevation
of any philosophical or scientific system to a religious
level,” or Ps. 121, “The popularity of some New Age
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thought, and especially of astrology, threatens to return
people to that ancient bondage.”

Other of the commentaries are more problematic. On
Is. 44:6-8, for example, it is stated that “Teilhard reminds
us that we also have the opportunity to speak about the
evolutionary process as one of the means through which
God will bring about his ultimate future, Omega — Christ.”
Or again in treating Rom. 12:1-8, “Teilhard de Chardin
suggested that the Body of Christ is the next stage in
evolution.” In treating some texts, Murphy suggests that
the preacher consider the possibility of developing a sci-
ence fiction story with a time-travel theme. The fifth Ap-
pendix offers two examples for such stories, but I must
confess that a science-fiction story in which the temptation
of Christ is cast into the mode of a prehistoric creature
being tempted by a dinosaur does not do much for me.

Orne representation of effective preaching describes it
as preaching with the Bible in one hand to provide the
basis of exegesis, and the newspaper in the other hand
to provide the application to life today. This book can be
helpful in suggesting to the preacher insights or illustra-
tions to make the exegesis come alive for the person in
the pew.

Reviewed by Richard H Bube, Emeritus Professor of Materials Science
and Electrical Engineering, Stanford University, Stanford, CA 94305.

GOD AND THE PHILOSOPHERS by Thomas Morris,
(Ed.). New York: Oxford University Press, 1994. 285 pages,
no index. Paperback; $13.95.

This book is a collection of essays by philosophers who
are also believers. In our secular, postmodern age this
kind of book has great significance. It is a reminder that
many intellectuals embrace religious faith. There are still
those who affirm that anyone embracing God is intellec-
tually uninformed. This book will serve as a corrective
to that biased position.

This is a difficult book to summarize because of its
nature as a collection of essays. While I resonated with
some of the essays, there were others which made me
wonder about the reality of the faith being claimed. Most
of the contributors claimed to be Christian; some were
Jewish. I appreciated the authors’ willingness to share
their own personal struggles with the great questions of
life, and how they finally came to embrace Christianity,
or “God.” Some had religious backgrounds while others
came from atheistic homes. I was amused by one writer
who grew up in a Unitarian Church but then became an
atheist. He says the move was an easy one in that he did
not have to give up any cherished beliefs because Uni-
tarianism doesn’t contain much in the way of “cherished
beliefs.” He finally ended up in a more orthodox church.

The authors come from a variety of religious back-
grounds. One moved from fundamentalism to Pentecostal-
ism; another from Protestantism to Catholicism; others

from low church to Episcopalianism. They came to Jesus
Christ (or God) in different ways, landing in different
churches or religious traditions. All in all I found the book
interesting. Most of us have struggled with the issues
described by the authors, and to see how these intellectual
philosophers came to faith was quite fascinating.

The book points out the importance of intellectual
Christians writing about the faith. The names of C. S. Le-
wis and Francis Schaeffer came up several times, along
with other intellectual Christian writers. There is tendency
on the part of some within the church to exalt experience
over reason. Christianity is imminently reasonable, and
the authors of this type of book serve to underscore that
fact.

This might be a good book to give a young intellectual
struggling with the great metaphysical questions. How-
ever, it should be understood that it is not a specifically
Christian book. It would at least serve to remind young
people that not all philosophers are atheists, and might
encourage some to continue the quest for faith.

Reviewed by Richard M. Bowman, Director of Research and Publica-
tions, Disciple Heritage Fellowship, Box 109, Lovington, IL 61937

THEISM, ATHEISM AND BIG BANG COSMOLOGY
by William Lane Craig and Quentin Smith. New York:
Clarendon Press-Oxford, 1993 (Paperback edition, 1995).
337 pages, index. Paperback; $19.95.

The two authors are both philosophers, Craig at the
Catholic University of Louvain and Smith at Western
Michigan University. The book is a debate concerned with
the origin of the universe, especially whether the “Big
Bang” theory tends to support atheism or theism.

There are three main sections in the book. In Part 1,
theist Craig argues for a finite universe which implies a
Creator. Smith, an atheist, seeks to refute Craig’s argu-
ments. In Part 2, Smith argues that the Big Bang has no
cause, making the idea of God unnecessary. Craig re-
sponds with his theistic counter-arguments. In Part 3, both
authors react to Stephen Hawking’s quantum cosmology,
and how it relates to theism.

I found this to be a fascinating book. There is much
wisdom in preparing a book in which two scholars in-
teract from differing points of view. It allows for a quick
comparison without having to hop around between sev-
eral books in order to determine if one side is fairly re-
flecting the views of the other side.

There are really two main discussions in the book.
Craig argues that an actual infinite cannot exist in space
and time. Infinity is a theoretical concept which cannot
be actualized in history. He uses many helpful illustra-
tions to make his point. If an actual infinite cannot exist
in history, then our universe cannot be an actual infinite;
therefore, it had a beginning point, and thus it must have
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been created by God. The second argument has to do
with the question of whether a finite universe must have
a cause. Craig argues that everything which began to exist
must have a cause. The universe began to exist, and there-
fore it must have a cause adequate to explain reality as
we experience it. That cause is God. Craig interacts with
Kant, Hume, and others in making his case.

Smith seeks to refute Craig’s arguments, and presents
his case for an uncaused universe. Both authors seem to
agree that the Big Bang probably took place as the event
which brought our universe into existence. Smith argues
that the Big Bang was a singular event which has no
cause. He used some rather complex mathematical argu-
ments to support his argument.

The much shorter third section is a reaction to Steven
Hawking. Craig argues that Hawking’s theories are com-
patible with theism, and that Hawking himself does not
rule out theism as a possible explanation for reality.
Again, Smith argues that atheism is more compatible with
Hawking’s quantum cosmology.

While I am admittedly biased, it seemed to me that
Craig’s arguments were much more cogent. I found his
arguments concerning an actual infinite to be compelling,
and I must admit to being somewhat surprised to read
Smith’s argument for an uncaused universe. To speak of
the universe as uncaused strikes me as absurd, and I did
not realize that some atheists were trying to make such
an argument. An eternal universe is a somewhat rational
idea, but Craig destroyed it with his arguments concern-
ing an actual infinite. Smith, however, was not arguing
for an eternal universe, but an uncaused finite universe.
To say that something began to be, yet there was no cause,
appears to me to be irrational. I simply cannot conceive
of anything beginning to be without a cause.

Craig was careful not to say (as we did in the past)
that every event must have a cause. If that is so, then
God must have a cause. His argument is that God is an
eternal being who thus never began to be. Therefore, one
cannot speak of God as having a cause.

The main arguments of the book are rather easy to
follow even though there are difficult sections. I highly
recommend this book to intelligent readers interested in
the origin of the universe.

Reviewed by Richard M. Bowman, Director of Field Services, Disciple
Heritage Fellowship, Lovington, IL 61937.

THINKING CLEARLY ABOUT GOD AND SCIENCE
by David Wilkinson and Rob Frost. East Sussex, UK: Mon-
arch Publications, 1996. 209 pages, index. Paperback;
£10.00.

This book is part of a series that is designed to help

Christians gain a better understanding of their faith and
show how Christian truths can shed light on a variety of
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matters that are of crucial importance to society. In this
instance, a scientist (Wilkinson) and a theologian (Frost)
come together to reflect on the apparent concordism be-
tween religion (Christianity) and science. Following a
brief introductory chapter in which the authors state that
all truth is God’s truth, the book consists of six chapters.
Each chapter addresses a different issue through which
the authors demonstrate how religion and science can
and should work together to address the larger questions
of existence and meaning.

Chapter two (Frost) examines the question of whether
God’s existence can be proven scientifically. Various his-
torical proofs for the existence of God are presented along
with an examination of some underlying assumptions
made by scientists, as they seek to explain the universe. At
the heart of both religion and science is a quest for mean-
ing that reflects the apparent order of creation. While nei-
ther can prove the existence of God, both avenues of
investigation point to some creative intelligence behind
the world and some overriding purpose in all that we see.

The third chapter (Wilkinson) deals with the dichot-
omy: science is about proof; Christianity is about faith.
The key issue here is methodology. Therefore, much space
is devoted to examining rationalism, empiricism, and the
success of science. While science and theology may ask
different questions of the world, both rely on evidence
and interpretation in their attempts to make sense of the
world. At the same time, both approaches have limits.
Consequently, there is much to be gained through coop-
erative interaction between scientists and theologians that
would replace isolated examinations of the world from
conflicting standpoints.

The next chapter (Frost) examines whether science can
provide a foundation for morals. Ethical issues have arisen
around research in areas like energy, ecology, and medi-
cine, and the issue of whether scientists, politicians, or
the public are to be held responsible and accountable for
the social impact of those developments is largely unan-
swered. Frost suggests that the answers may be found in
the Bible and the development of a Christian mind. The
adoption of an attitude towards wholeness and the bet-
terment of human life by all concerned parties will bring
Churistians and scientists together to ensure a better future.

Chapter five (Wilkinson) examines whether advances
in the scientific understanding of the origin of the universe
eliminates the need for a creator. The author emphasizes
the central place of Jesus Christ in God’s creation, as a
key to understanding the purpose of creation. At the same
time, we should be clear about what the biblical account
of creation actually says and what scientific theories like
the Big Bang actually claim to explain. Part of the success
of science is that it limits its range of questions. Through
Christianity, as a complement to science, we can gain in-
sight into why there is a universe at all, where scientific
laws come from, why the universe is intelligible, and what
our significance in the universe is.

The sixth chapter (Wilkinson) deals with the question
of whether science rules out miracles. Whether we exam-
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ine the biblical accounts of miraculous events or look at
some of the unanswered questions around scientific oddi-
ties like quantum mechanics or chaos theory, there are
many things that we just cannot explain. To extract these
unknown elements from the context of the larger message
of which they are a part is to misrepresent them and
invite misunderstanding. Many aspects of religion and
science appear equally as miraculous. The author con-
cludes that scientific objections against miracles are weak
and that a scientist studying the resurrection may find
strong evidence for its truth.

The final chapter (Frost) deals with whether a scientist
can also be a Christian. Both scientists and Christians are
seekers after truth, who at various times in their lives
grapple with ultimate questions of meaning and existence.
Many big names in the history of science (Kepler, Boyle,
Newton) have held a strong faith, and in more modern
times continued seekership may be best expressed by as-
tronaut James Irwin’s observation that there may be more
significance in the fact that God walked upon the earth,
than that man walked upon the moon.

This book is not intended for the specialist, or for those
who have devoted sustained attention to the issues raised.
It is designed for the faithful Christian who may be won-
dering whether the relationship between religion and sci-
ence is in any way problematic for them. The major
strength of this book is that it exposes the reader to the
personal thought processes of a scientist and a theologian
as they try to grapple with the world view of the other.
Apart from some sloppy editing, for example, there is a
section on Paraclesus (sic), this book is a very readable
and engaging introduction to the debate between religion
and science.

Reviewed by Robert A. Campbell, University College of Cape Breton,
Sydney, NS, Canada BIP 6L2.

THE ARTFUL UNIVERSE by John D. Barrow. Oxford:
Clarendon Press-Oxford, 1995. 274 pages.

Barrow, an astronomer at the University of Sussex,
has written several books, perhaps the best-known is The
Anthropic Cosmological Principle, with F. J. Tipler. Appar-
ently not one to shun grandiose subjects, he has written
this book to explore how the universe has influenced the
existence of the arts in humans.

I suppose that the usual Christian answer to the ques-
tion of why the arts exist is that humans are in the image
of God. Since God is creative, humans are too. Barrow
doesn’t explicitly reject that view (or consider it), although
he seems aware of some Judeo-Christian viewpoints, and
has a certain sympathy for them. Basically, his reason for
the existence of the arts is that the perception of things
artistic is adaptive.

The book is fascinating. Barrow touches on many sub-
jects, including the origin of language, why humans re-
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spond as they do to different types of landscapes, why
there are years, months, and weeks in the current human
calendar, the question of whether mathematics is man-
made or not, why we perceive constellations, and what
makes certain patterns of sounds music.

Not surprisingly, he doesn’t know everything about
his subjects. For example (although I am not a linguist,
either), it is my understanding that Noam Chomsky’s be-
lief in a universal grammar isn’t as universally accepted
as Barrow thinks it is, and Barrow’s argument is fairly
dependent on this view. Also not surprisingly, Barrow
has been selective in his explanation of the arts. There is
very little about dance or sculpture, and no explanation
for why poetry exists, or what (if anything) makes it dif-
ferent from prose.

Though Barrow doesn’t explain everything, he does
explain some things. He has given an explanation for why
we can only see about one octave of the electromagnetic
spectrum, but can hear several octaves, namely, that it is
dark almost half the time, so we have been selected for
greater aural sensitivity than visual. (That doesn’t explain
why we can’t see infrared, which could be seen in the
dark.)

Perhaps the most important thing Barrow doesn’t ex-
plain is why, if the capacities that lead to art are so im-
portant to survival under current terrestrial conditions,
other organisms have so little artistic expression, and we
so much. Certainly Barrow is at least partly right — hu-
mans who can make fine distinctions in the appearance
and sounds of their surroundings would be expected to
have more offspring than those who can't, but explaining
perception isn’t the same as explaining creativity. I think
that the image of God explanation is even better.

All educated persons, and those seeking an education,
would profit from this book. There are a number of il-
lustrations at appropriate places throughout the text, and
several plates. The book includes notes, an adequate bib-
liography, and an index.

Reviewed by Martin LaBar, Southern Wesleyan University, Central, SC
29630.

TIME'S ARROW AND ARCHIMEDES’ POINT: New
Directions for the Physics of Time by Huw Price. New
York: Oxford University Press, 1996. 306 and xiii pages,
notes, bibliography, and index. Hardcover; $25.00.

Price is a philosopher at the University of Sydney in
Australia. He started his undergraduate studies in mathe-
matics in Australia but later switched to philosophy. While
a graduate student in Cambridge, Price was challenged
by Paul C. W. Davies, writer of Space and Time in the Modern
Universe (Cambridge University Press, 1977). Davies states
in that book (p. 70) that molecular theory based on New-
tonian mechanics alone cannot provide proof that the en-
tropy of an isolated system will always increase, because
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Newtonian physics is symmetric in time. In Time’s Arrow
and Archimedes’ Point, Price follows Davies’ argument,
looking at the consequences of symmetry in time, spe-
cifically, the fact that science does not know how to handle
negative movements in time. Price talks about this pos-
sibility, which he calls the block view of time, in the first
chapter before he talks about specific problems.

In chapter two, Price discusses the Second Law of Ther-
modynamics. He claims that low entropy at the beginning
of the universe needs explaining more than the high en-
tropy at the end. Laws, he argues, should work the same
in both directions. Price goes on to describe the difficulties
in radiation, cosmology, and micro physics which result
from thinking that time only works in one direction. He
also spends a chapter on “The Puzzle of Contemporary
Quantum Theory.” The author claims that many difficul-
ties in our theories disappear when we assume that the
future can influence the present.

On the dust jacket, we read that Price became known
as the philosopher who took on Stephen Hawking on the
“arrow of time” in Scientific American, Oct. 1989. Stephen
Hawking claimed in A Brief History of Time (p. 174) that
God had no freedom to choose the initial conditions. There
were only a few possibilities for physical theories which
God could use. Price writes in this book under review
that, though a quantum mechanical description may seem
complete to the observer, it is always incomplete to God.
He argues that the perspective we have as creatures in
time is incomplete. In classical theories, observation makes
us gods (p. 259).

The book is easy to read. Philosophers and physicists
should read it. For many it will give fresh insights. I heart-
ily recommend this book for thorough study and discus-
sion. The last chapter is particularly helpful, as it gives
a short chapter by chapter overview of the book.

Reviewed by Jan de Koning, Instructor of Mathematics, Box 168, St.
Michael’s College (University of Toronto), 81 St. Mary Street, Toronto,
Ont., M5S 1]4, Canada.

BLACK HOLES: A Traveler's Guide by Clifford A. Pick-
over. New York: John Wiley & Sons, Inc., 1996. 210 pages,
index, bibliography. Hardcover; $24.95.

Pickover does research at the IBM T.]. Watson Re-
search Center with a special interest in computer graphics.
His writing is quick and pungent. He has composed a
short story journey of explorers approaching a black hole.
His purpose is not character development, but to put a
human face on the mathematics of black hole dynamics.
Actually, not all faces in this story are human.

The description of a black hole is developed as a story
of a fictitious, diamond-bodied explorer who is sent on
a series of approaches to a black hole’s event horizon.
The style of the book is reminiscent of George Gamow’s
Mr. Thompkin's in Wonderland or Stories of ¢, G and h (1940).
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Gamow created fictionalized experiences with relativity
and quantum effects by giving various values to the uni-
versal constants ¢, G and h. Edwin Abbot also took a
similar approach in Flatland, a Romance of Many Dimensions,
written near the turn of the twentieth century. Pickover’s
story has mystery, intrigue, even sexual innuendo — an
unexpected element in physics literature.

The story line is weak. It is blatantly contrived to house
the mathematics being illustrated, but that is the author’s
goal. The reader is encouraged to have a calculator at
hand. Each chapter develops a particular equation.

The book also lends itself to being read at a computer.
Basic and C code for solving all the equations are provided
in an appendix. No disk is provided, but the program
listings are short and easy to enter. Some generate graph-
ics. Full color computer graphic prints of many of the
relationships are provided in the center of the book. All
in all it is an entertaining and clever book which is read-
able for anyone curious about such astrophysical phe-
nomena, especially computer enthusiasts. The book offers
entertainment and intrigue for more advanced students
of black holes looking for ways to share ideas with a
broader audience.

The author has no moral agenda, apart from the fact
that framing science as amoral is an agenda. The only
theological allusion is silence.

Mr. Pickover has written other popular science books.
His home page with personal and professional information
as well as other examples of computer graphics he has
created is at: hitp://sprott.physics.wisc.edu/pickover/home.htm

Reviewed by Douglas Franks, Physics, Christopher Dock Mennonite
High School, Lansdale, PA 19446.

CONJURING SCIENCE: Scientific Symbols and Cul-
tural Meanings in American Life by Christopher P.
Toumey. New Brunswick, NJ: Rutgers University Press,
1996. 197 pages, endnotes, index. Paperback; $16.95.

About a decade ago, a popular advertisement ran in
which an actor promoted a drugstore product by saying
“I'm not a doctor but I play one on TV.” In this adver-
tisement, the authority of science was “conjured” to pro-
mote consumer interest in a product. How is it that such
a vacuous, blatant, and insulting charade can be accepted
by contemporary American consumers? In Conjuring Sci-
ence, University of North Carolina anthropologist Chris
Toumey explains what it is about American culture that
would permit such an intellectual travesty to not only
occur but actually to be representative of the cultural role
often played by science.

In Part One of Conjuring Science, Toumey outlines the
way that science co-exists with American culture and how
it came to be that way. Science in American culture is
like God in the Old Testament — revered, worshipped,
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feared, understood very poorly and known primarily
through “gee whiz” theatrics — burning bushes, plagues,
pillars of fire, etc. Science, like the God of the Old Tes-
tament, is known primarily through symbols quite far
removed from the reality thus symbolized.

Tourney argues that this separation is the result of a
mismatch between the values of contemporary science —
primarily its moral autonomy — and traditional Ameri-
can cultural values. Science was initially understood in
America in terms of a “Protestant Model” which had three
epistemological bases — Scottish Common Sense, Ba-
conian empiricism, and Princetonian Theology — all of
which suggested that science was practical, easy, non-
specialized, open to all and, like the fundamentalists’ view
of Scripture, not in need of explication by experts. This
view was supplemented by a widespread belief that sci-
ence would make our lives better by providing useful
products. Thus understood, science flourished in nine-
teenth- and early twentieth-century America.

The separation occurred as science became dominated
by “The European Research Ethos,” which embraced the
Enlightenment values of secularism, rationalism, and ex-
planatory naturalism and believed fervently in the value
of science for science’s sake. This science was self policing,
self validating, morally autonomous and completely out
of sync with traditional American values. The separation
was exacerbated by the failure of scientific popularizers
to do anything more than get people excited about the
razzle dazzle of science without contributing materially
to their scientific literacy.

In Part Two, Toumey identifies himself as a “postmod-
ernist” and presents a technical anthropological model of
how the symbols of modern American culture have be-
come so separated from the reality they symbolize that an
actor qua actor can stand in for the authority of science.
Implicated in this epistemological disaster are television, a
failed school system, and the general drift of postmodern
thought.

Part Three is a masterful, succinct survey of several
cases where science was “conjured” to serve some cultural
purpose: (1) the fluoridation controversy, in which the
large scientific organizations advocating the addition of
fluoride to drinking water were turned into sinister bu-
reaucracies out to rob people of their individuality; (2)
Lyndon LaRouche’s pseudoscientific AIDS propaganda
to support Proposition 64 in California; (3) the “Cold Fu-
sion” fiasco where a public embraced an ill-supported
scientific breakthrough because of the “hope” it offered,
despite articulate wammings from competent scientific
authorities; (4) the equation of evolution and secular hu-
manism by religious fundamentalists eager to find a scape-
goat for the moral deterioration of society; and (5) the
morally-lopsided, simplistic, antiscientific tenor of movies
about “Mad Scientists” — Drs. Jekyll, Frankenstein, Stran-
gelove, and Moreau.

The book concludes with a provocative chapter entitled

“A Manual for Conjurers” in which Toumey offers nine
observations about conjuring, using his previous five case
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studies as background. His conclusions are disconcerting:
in the name of “fairness,” our media gives equal time to
both sides in a scientific debate, even though the dissent-
ing voice may be negligibly represented in the scientific
community. In this way, creationism has made its way
into our schools; fluoride has been kept out of our water.
Our cultural demand for certainty in matters that affect
us has allowed us for decades to be hoodwinked by to-
bacco scientists who constantly remind us that the link
between cancer and smoking was “only statistically prob-
able” and not “certain.” Readers of this review might re-
call the way that very recent scientific breakthroughs have
been handled in the media — say in the synthetic fat con-
troversy or the “life from Mars” question. How often have
we heard a “minority” voice given “equal time” to contest
the conclusions of the scientific establishment with no in-
dication of the constituency represented by the minority
voice?

Conjuring Science is in many ways an overlapping sequel
to Toumey’s previous book, God's Own Scientists: Crea-
tionists in a Secular Worm (Rutgers University Press, 1994),
with which it shares considerable discussion of both his-
torical American attitudes towards science and the an-
thropology of creationism. Indeed portions of Conjuring
Science reads like a barely disguised plegiarization of God'’s
Own Scientists: chapters two and eight of the former are
basically identical to chapters two and five of the latter.
This should have received some acknowledgement.

Given the problematic role played by science in the
evangelical sub-culture, Toumey’s general conclusions
about the way that science and its symbols function in
our world is very helpful. If, as Toumey suggests in both
of his books, the creation-evolution controversy is really
a highly symbolic critique of a declining traditional mo-
rality, then perhaps Christians who foray into this battle
are seriously mistaken if they arm themselves with only
the weapons of science.

Reviewed by Karl Giberson, Professor of Physics, Eastern Nazarene
College, 23 East Elm Ave, Quincy, MA 02170.

GENESIS UNBOUND: A Provocative New Look at the
Creation Account by John H. Sailhamer. Sisters, OR: Mult-
nomah Books, 1996. 257 pages, index.

One will probably not find a more text-sensitive (some
may think oversensitive!) Old Testament scholar than John
Sailhamer, who teaches concurrently at Western Seminary
and Northwestern College. Ever since I had him as a pro-
fessor, I have been impressed with his scholarship and
his fresh, innovative understanding of Scripture — espe-
cially Genesis 1-2 — which deserves a significant hearing.
Sailhamer believes that his approach to Genesis 1-2 fits
remarkably well with “current scientific models of the
universe” (p. 15).

Sailhamer challenges three common but unexamined
assumptions (implicit in our English translations) which
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most people bring to Gen. 1:1-2:4a and offers the following

theses: (1) The primary purpose of the early chapters of '

Genesis is not to describe how God made the world but
to describe two acts: (a) the creation of the universe in
Gen. 1:1 (which could have spanned billions of years)
and (b) the preparation of “the land” for God’s people
in Gen. 1:2-2:4a (which took a much shorter period of
time); (2) Gen. 1:2 does not refer to some formless mass
which God shaped into the world as we know it today
(a misperception which can be traced to the influence of
Hellenistic thought on the Septuagint’s translation, which
affected the Vulgate — all the way to the King James and
modern versions); (3) Gen. 1:2-2:4a does not describe the
creation of “the earth/world” made in six days but rather
the land which God eventually promised to Abraham and
his descendants. (Much of this argument has been elabo-
rated upon in his excellent monograph, The Pentateuch as
Narrative.)

Sailhamer calls his view “Historical (or Textual) Crea-
tionism,” which begins with the biblical text rather than
current science and points to creation as literal history
(pp- 44-45) and straightforward narrative (p. 233). The fo-
cus of his book is on the biblical text itself (p.24). Di-
verging from the stream of traditional interpretation on
Gen. 1-2, Sailhamer follows the medieval Jewish exegetes
like Ibn Ezra and Rashi, who dissented from the Helle-
nistic “global reading” of Gen. 1:2ff. Sailhamer rightly
insists that Genesis 1-2 be read in the broader context of
Genesis itself and also the entire Pentateuch (p. 225).

After introducing the issues in Part I, “Genesis in Con-
troversy,” Sailhamer examines important concepts and
phrases in Part II, “Genesis Reconsidered”: “In the begin-
ning,” “the land and the sky” (a merism expressing ”total-
ity”), “formless and void,” “the land” (i.e., Eden) and the
like. In Part III, “Genesis Unbound,” Sailhamer walks the
reader through the text of Genesis 1-2. Part IV, “The Roots
of the Problem,” summarizes a history of cosmology and
of interpretations of Genesis 1-2, whose assumptions may
interfere with reading the text as intended.

Given the new ideas Sailhamer presents, I'll make men-
tion of some of the highlights. (1) The “beginning” of
Gen. 1:1 (a word which in Scripture never refers to a point
in time, but to an “extended, yet indeterminate duration
of time” [p. 38]) could well imply billions of years (which
includes geological ages/ice ages and the extinction of
dinosaurs), which fits nicely with current science. God’s
creation, then, was not instantaneous. (2) When God pre-
pares the desolate land for human habitation, he says,
“Let there be light,” which hardly needs to be understood
as the creation of the sun or some primeval light source
(God had already created the sun, moon, and stars in
Gen. 1:1). (3) God brings rain clouds to water the land
(even though they existed before — just as rainbows ex-
isted before Noah’s time but took on a covenantal sig-
nificance in Genesis 9). (4) In this “land,” God places fruit
trees (not every kind of tree) for humans to enjoy. (5) The
“seas” /"“pools of water” God forms turn out to be the
Great (Mediterranean) Sea, the Dead Sea, and the Sea of
Galilee. (6) He then filled the land with birds and crawling
creatures which need not have been created instantane-
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ously; they could have already existed “in the beginning.”
In all of this, Sailhamer’s interpretation of the Genesis
text, although provocative, hardly seems strained.

Any critical comments of mine are fairly minor. First,
Sailhamer appears to confuse relativity theory with rela-
tivism (pp. 185-86). While at a popular level (in the early
1920s) relativism had been wrongly inferred from Einstein’s
relativity theory, relativity itself still assumes certain fixed
absolutes such as the speed of light and the locations of
events in space-time. Second, Sailhamer laudably desires
to begin with Scripture rather than science when inter-
preting Genesis 1-2, but can it not be the case that scientific
findings may well contribute to a clearer and much-needed
revised understanding of Scripture without compromising
biblical authority? Third, Sailhamer sees the “days” of
preparing and filling the land to be six literal days (p.
244), but it seems that “day” (yom) can be used more
flexibly than 24-hour periods within Genesis 1-2 itself (e.g.,
it seems there was far too much activity to squeeze into
the sixth day; in Gen. 2:4, yom has a more elastic usage).
Furthermore, although Sailhamer’s focus is on Genesis
1-2, it would be interesting to see if he would equate this
localized sense of “land” with the region affected by the
Noachian deluge.

Sailhamer offers us a new paradigm on Genesis 1-2,
furnishing us with a carefully-argued model that is far
less-contrived than many contemporary ones. Whatever
minor disagreements one might have with his approach,
Sailhamer’s perspective ought to be taken seriously. I

- highly recommend it.

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

THE WORLD AS CREATION by Emily Birns. Wilming-
ton, DE: Michael Glazier, 1990. 104 pages, index. Paper-
back.

This book is subtitled Creation in Christ in an Evolution-
ary World View. Burns, a professor of systematic theology
at Villanova University, is one of the foremost authorities
on Teihard de Chardin. In some ways, the subtitle sum-
marizes the whole book. It is a thoroughgoing view of the
world through the eyes of a follower of Teihard, a pan-en-
theistic approach. It is thrust into a biblical framework by
virtue of the fact that it is part of a theological series that
requires that it begin with biblical material. But that mate-
rial is not taken very seriously. For example, as one would
expect from this perspective, the view of sin is weak. The
author calls it multiplicity and fragmentation (p. 38).

The volume is divided into four main sections: the
Framework, in which the biblical material is presented
along with an historic overview of its interpretation; the
Question (seven pages in length) in which the human
dyad is seen as a co-creator with God in a process kind
of way; the Challenge, in which the current problems of
ecology, hunger, and the poor are approached; and fi-
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nally, the last chapter, “The Word and Hope: The Chris-
tological Dimension.”

The author does have some good insights into biblical
feminism, effectively arguing that men and women are
not the same: and that if only one sex were needed, it
could be men. “Women deserve and need equality because
they share a common humanity, lived out in a highly
differentiated mode of being” (p. 46). This is tied in with
the theme of liberation which is related, I think correctly,
to responsibility. We become more humanized as we be-
come aware of our individualness and are found in har-
mony in union relationships. Effective reasons are also
given for a strong ecological perspective on the world.

The book suffers from three main weaknesses. The first
is the style. No attempt is made to present the ideas of
Teihard in a clear, simple way. The author assumes both
a philosophical and a Teihardian background on the part
of the reader. Some paragraphs run over a page in length
(pp- 54, 55). In this way, it reminds one of a German philo-
sophical treatise. Perhaps if it were written in simple Eng-
lish, one might discover that not much was being said.

Another weakness is the wholesale reinterpretation of
Christianity. To illustrate: ““The Christ,’ a title we have
been using, is extended far beyond its most obvious con-
nection of continuity with the historical Jesus to a discon-
tinuous, radically transformed, spiritual presence filling
the cosmos” (p. 40). In some ways, Teihard’s views are
seen as more important than the Bible or at least as the key
to biblical interpretation. While many of us accept some
process views, we do so in scientific ways, rather than
Teihardian ways.

The author sees, correctly, that science has changed
the way we perceive the world. But the author is a hu-
manist-theologian and not a scientist and, consequently,
tries to make her science fit her world view. For example.
she sees evolution as moving towards ever greater com-
plexity, seemingly unaware that we have parasites and
other degenerative organisms that indicate otherwise.

I think that ASA readers who wish a Catholic per-
spective are better served by thinkers such as Denis Ed-
wards in his Jesus and the Cosmos.

Reviewed by Fred Jappe, Professor of Chemistry, Mesa College, San
Diego, CA 91911.

IN THE BEGINNING GOD: Modern Science and the
Christian Doctrine of Creation by John David Weaver.
Macon, GA: Smyth & Helwys Publishing, Inc., 1994.

The author has an apologetic interest in helping people
outside Christianity who find science to be a stumbling
block to faith in Christ, as well as an interest in helping
Christians who are afraid of the implications of scientific
discoveries. His stimulating chapters on physics, biology,
and geology will be helpful to people who want a greater
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understanding. His discussions on the possible evidence
for purpose and design in each field and the proper use of
the “anthropic principle” are excellent. These are followed
by chapters on understanding Genesis, natural theology,
the relationship of science and faith, and the role of apolo-
getics in preaching. Weaver’s background is apposite to
the task: he was Senior Lecturer in geology at Derby Col-
lege for many years; he held the pastorate of a Baptist
church for ten years; he is currently Fellow and Tutor in
Pastoral Theology at Regent’s Park College, Oxford.

Weaver’s other apologetic concern is to grapple with
the problem of suffering in creation. He properly notes
the limitation of natural theology when he says: “If natural
theology on its own is limited in what it says about the
nature and destiny of human beings, it is even more limited
in what it can tell us about God” (p. 147). Yet he goes
on to maintain that the suffering caused by the mutations
and extinctions of evolution can be seen as evidence that,
because God is intimately involved with creation, he suf-
fers with creation as he travels with us along the evolu-
tionary path.

I think he would be on safer ground to emphasize the
love of God in connection with the cross. To read out of
the ravages of nature that God suffers seems no more
valid than to conclude that God is a cruel sadist. While
Weaver argues well in emphasizing that “the suffering
of the world is a demonstration of God’s self-giving love
that takes risks in giving freedom to creation,” nonetheless
some relevant questions will remain unanswered for some
readers.

In discussions of God'’s relationship with creation, in
trying to hold together the concepts and doctrines of God’s
transcendence and God’s immanence, the author evinces
much interaction with process theology. Yet he properly
(and importantly) rejects a central tenet of process thought
when he rejects Paul Fiddes’s belief that God is changed
in his inner being by creation (p. 173).

In a couple of places, the author’s stated conclusions
were not necessarily invalid, but lacked the needed sup-
port of tight argumentation. They appeared to be asser-
tions, especially where other conclusions are not logically
impossible. For example, after stating that “the funda-
mentalist Christian reaction against evolution does not
have a scriptural warrant,” the author goes on to say,
“and behind a view of the separate creation of humanity
there are two fallacies in particular ... Firstly, it implies
that God does not use the whole of his creation for his
purpose. Secondly, it requires our relationship with God
to be controlled genetically, as genes must be created to
enable response to God; but the Bible excludes such a
possibility, affirming the freedom of human response and
the gift of sonship from God that follows that response”

(p. 98).

Why would humanity be free to respond to God if
we evolved as part of the evolution of the world, but not
if God specially created us? Does Weaver really mean to
argue that God created humanity with genetic content
yet no prior genetic history, that for all time in the future
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there could be no spiritual relationship with God and no
free will? Such does not follow logically. Also, while the
author is quite aware that fundamentalists do not accept
the theory of evolution, he does not address important
books that critique evolutionary theory (Michael Denton’s
Evolution: a Theory In Crisis or Philip Johnson’s Darwin
On Trial come to mind). There is almost an either /or men-
tality: either you accept evolution or you believe the world
was created in six literal days. But the author’s purpose
is not to debate evolutionary theory, but to propose ways
in which it can be integrated with Christian theology and
proclamation. His working understanding of Genesis is
that it was written or compiled during the time of the
Jewish exile in Babylon, which is a widely held position.
Yet there is much evidence that Genesis belongs to an
earlier time (see R. N. Whybray’s The Making of the Pen-
tateuch, Kenneth A. Kitchen’s Ancient Orient and Old Tes-
tament and The Bible in its World). For those readers who
hold to an earlier dating of Genesis, Weaver’s discussion
of the theology of the creation accounts may still provide
much food for thought.

In conclusion, Weaver’s In the Beginning God is both
insightful and stimulating. It exhibits the strength that
comes from years of work as a scientist and as a theolo-
gian, as well as the profound importance of relating the
two enterprises. The book is not too technical for the non-
scientist, and I recommend it for scientists, pastors, and
students as worthwhile reading.

Reviewed by Mark Koonz, First Lutheran Church, Opheim, MT 59250.

RATIONALITY IN SCIENCE, RELIGION, AND
EVERYDAY LIFE: A Critical Evaluation of Four Models
of Rationality by Mikael Stenmark. Notre Dame: Univer-
sity of Notre Dame Press, 1995. 392 and ix pages, notes
and bibliography. Hardcover; $32.95.

Stenmark is Lecturer in Philosophy of Religion at
Uppsala University, Sweden. In this book, he studies ra-
tionality in analytic philosophy only and limits himself
to the three areas mentioned in the title. He could have
considered many more areas, but the more serious short-
coming, he confesses, is that he did not discuss “conti-
nental” philosophy in this book (p. 361).

In my view, the greatest shortcoming is that the author
does not want to discuss the Christian view. Stenmark
rejects this view too quickly. Basically, he does not want
to discuss the God-centered option, since the central place
he gives rationality as the judge of our actions would
disappear.

In the Introduction, the author claims people can only
be fully rational in their beliefs or actions if the ends or
aims they try to achieve are in their real interest. He does
not define interest. In analytic philosophy, Stenmark dis-
tinguishes three approaches: Formal, Contextual and Prac-
tice-Oriented (p. 11). Later he adds Presumptionism, the
model Stenmark himself considers the most appropriate.
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Under the heading Religion, Stenmark discusses not
so much religion as theology. He should have used the
word theology instead of religion in the book’s title. We
can discuss theology rationally. Stenmark’s objection
would probably be that not every believer is a theologian,
but everyone has religious concepts. However, finding
rational connections between religious concepts is theol-
ogy, whether done professionally or by a layman.

This reviewer did not find the reading easy, mainly
because the book is unnecessarily repetitive. The lack of
an index makes checking difficult. Some notes are miss-
ing, for example, on p. 72 the writer refers to note 66 and
67, but the notes of this chapter end at 65. The book may
interest philosophers.

Reviewed by Jan de Koning, Instructor of Mathematics, Box 168, St.
Michael’s College (University of Toronto), 81 St. Mary Street, Toronto,
Ont., M5S 1j4, Canada.

GENESIS TODAY: Genesis and the Questions of Science
by Ernest Lucas. London: Christian Impact, 1995. 160
pages, bibliography.

This book is easy to read. Lucas, a biblical scholar who
held research fellowships in chemistry at North Carolina
and Oxford Universities, currently teaches at Bristol Bap-
tist College. His intention in this book is to clarify Genesis
1-11 and its connection with science, the theory of evo-
lution, and the second law of thermodynamics. He wants
to “disperse the fog that surrounds science in many peo-
ple’s minds.” On the other hand, he says, some people
are confused about the nature of the Bible and its inter-
pretation (p. 6).

Lucas points out that scientists are always selective in
the data they collect. He claims that they are becoming
more aware that the line between facts and theory is fuzzy
(p. 25). Still, every scientist must have faith in the “ra-
tionality” of creation and his own rationality, says the
author. Religious faith is not irrational, as the writer cor-
rectly points out. The question is: how do we connect
religious faith and rational science?

My only strong objection to the book is the way Lucas
talks about human nature. Lucas claims, that the “image
of God” is the ”spiritual” side of man, and that “dust”
is the earthly nature of man. 1 do not think that we can
draw that conclusion from Genesis. Lucas’ reasons are
insufficient. We are not a mixture of the earthly and the
heavenly. Though created from dust, we are images of
God.

The book makes two valid points. First, it shows that
science is not as unbiased as scientists want us to believe.
Second, it argues that many people read the Bible as if
everything should be understood literally. Lucas wants
us to read each part of the Bible realizing its literary char-
acter. The beginning of Genesis is more a rejection of pa-
gan religion and thinking than a historical record. Lucas
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shows that well. I recommend this well-written book for
the general reader. ASA members may not find anything
new in the book.

Reviewed by Jan de Koning, Instructor of Mathematics, Box 168, St.
Michael’s College (University of Toronto), 81 St. Mary Street, Toronto,
Ont., M5S 1]4, Canada.

ECOLOGIES OF KNOWLEDGE: Work and Politics in
Science and Technology by Susan L. Star, (Ed.). Albany,
NY: State University of New York Press, 1995. 421 pages,
index. Paperback; $21.95.

This book aims to show how social influences affect
science. The book is a collection of nine essays by social
scientists intent on “examining science as a radically con-
textual, problematic venture with a very complicated so-
cial mandate, if any” (p. 1). Individual essays are collected
in three parts that focus on the effects of politics, research
materials, and the workplace on science. The essays are
preceded by an extended editorial introduction (complete
with a three-page poem) that moves through the diffi-
culties that social scientists face in performing “science
and technology studies (STS)” to a rallying call for femi-
nists to critique STS.

Part 1 opens with “Essays on the Tyranny of Science”
that identifies the social problems in science and the tyrants
responsible: “Because women and nature are associated
historically, the domination of nature demanded by science
mirrors, justifies, and reinforces the domination of
women” (p.73). In the opinion of Croissant and Restivo
the problem is the male majority in science who need to
be rescued by progressive ideologies (feminists, anarchists,
and Marxists). “In fact, Science, Reason, Logic, Truth, and
Objectivity, along with Obligation, Duty, Morality, and
God are all tyrannical abstractions that have been used
singly and collectively to intimidate and restrict humans,
and to attack the foundations for liberating human and
cultural development” (p. 68).

In contrast to the first chapter, Star’s second chapter
is excellent and deftly illustrates the complexity of nature
and how science uses “formalisms” to simplify real life
situations. Formalisms appear in many forms, from “reci-
pes” to expert systems, and while these are useful, there
are invariably situations where the formalisms do not
work. Star explores how “wizards” or “gurus” are able
to cope with these deficiencies through work-around rou-
tines based on a knowledge of what is left out of the
formalisms when they were created. Particularly interest-
ing are the ethics of selecting what to include and leave
out of a formalism and who is responsible for ethical de-
cisions made by expert systems (pp. 112-17).

The third chapter examines computerization as an ideo-
logical movement. Kling and lacono explore five assump-
tions of the movement, such as “More computing is better
than less” (p. 137) and poignantly observe that few indi-
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viduals go back to check that installing the latest computer
system did in fact provide the benefits that were expected.

Part 2 examines how even inanimate objects (research
material, laboratory space, and a door) can influence sci-
ence. The first of these essays best illustrates the relation-
ship with a history of mammalian reproduction (1910-
1940) that chronicles how research was limited by the
availability of animal tissue. Clarke recounts a gripping
tale of scientists’ search for research material; buying pigs
for uterine samples and then selling them to slaughter
houses minus a few pieces; and zealous scientists scouring
for human embryos in collaboration with local surgeons.
Many of the collections involved ethical decisions situ-
ations that are similar to those faced in fetal tissue research,
adding to the interest of this essay.

Part 3 of the book examines how the workplace affects
science. The first essay describes how the British Royal
Air Force came to develop the TSR 2 aircraft largely to
protect the air force from budget cuts. The author’s point
is that engineers “are typically involved in designing and
building projects that have both technical and social content
and implications” (p. 282). The essay weaves a story of
intrigue with examples of political favoritism that leave
the individual scientists struggling to develop the best
science possible. The final essay examines how the dis-
covery of oncogenes caused major technical and theoretical
changes that were rapidly adopted by all scientists who
wanted to remain “relevant” and funded. The question
raised is whether the scientists’ rush tojoin the bandwagon
fuels the switch to an emerging technology or whether
changes are based solely on scientific merit.

The value of this book lies in showing how social in-
fluences effect science. Being cognizant of these influences
will help scientists in their own areas of research. How-
ever, the polemic of some sections, and the jargon used
by writers in the social sciences, will preclude this book
from gaining popularity in the physical and life sciences.
Many of the essays are written from philosophical per-
spectives foreign to ASAers, making this book difficult
to wade through, though the reader who perseveres will
find some insights.

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

THE ORIGINS SOLUTION: An Answer in the Crea-
tion-Evolution Debate by Dick Fischer. Lima, OH: Fair-
way Press, 1996. 382 pages. Paperback; $19.95.

Fischer received a BS from the University of Missouri,
went into the Air Force (164 combat missions in Viet Nam),
and upon return earned an MA in theology. Each of these
defining experiences is manifest in this book.

There are 18 chapters which Fischer says are actually
two parts, though this division is not evident in the table
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of contents. There is no overall bibliography, and all ref-
erences are contained in notes following each chapter.

Fischer’s main point is that the “warfare” between sci-
ence and religion is basically stupid, characterized by mu-
tual, willful misunderstanding and largely due to inac-
curate transcription by Medieval scribes and the improper
translation of some Hebrew words in the Old Testament.
For example, ‘adam is translated “human” when it should
be “son of Adam” and ‘erets is translated “earth” when
it should be “land.” Fischer takes the position that “If the
revelations of the Bible appear to contradict the revelations
of science, it is due to error that has crept in someplace”
— a position that should find strong support in the ASA.
These mistranslations produce three main themes in Part
II: Adam was the first man under a covenant with God
and was inserted into a populated world about 5000 B.C.;
Eden was at Eridu; reduced life expectancy is the result
of cross breeding of the Adamites with their neighbors;
the Flood, which was local, occurred between 3128 B.C.
and 2978 B.C. Each of these statements, and many others,
is strongly supported by both biblical and scientific ref-
erences, not to mention rigorous argument.

Fischer unequivocally rejects “creation science,” which
he considers an oxymoron, for “the science is dreadful,
even the biblical exegesis is unsound.” He devotes con-
siderable effort to a critical examination of all (that I have
heard of plus some) their arguments. He is concerned
about them for they bring discredit to the Bible among
secular scientists. The science is sound, for example, with
regard to the age of the earth being greater than 10,000
years old. Continuing to maintain this patently absurd
argument invites ridicule from all nonbelievers, but es-
pecially, and justifiably, from the nonbelieving scientists.

This is an important book due, not in the least part, to
Fischer’s ability to focus directly and clearly on specific
issues and not entertain distractions. Certainly some will
argue that his focus is wrong, but to me that is less impor-
tant at this point than having issues presented in a manner
simple enough that anyone can grasp them. For example,
one of the reasons I drifted away from faith had to do with
the interpretation that Adam was the first human. This
was understood to mean that not only our spiritual but
our physical being derived directly from Adam. This had
come to have no sense. However, I was caught up in other
things and never tried to think it through. Had I done so, I
would not have succeeded for I simply do not have the
necessary background in biblical scholarship. But it was
clear that not only did Adam have neighbors but, upon
leaving Eden, he had access to cultural implements (metal
tools) and practices (agriculture) not present at the incep-
tion of bipedalism or at the beginning of the expansion of
the brain or (probably) at the time of the origin of lan-
guage. (Each of these attributes has been taken at one time
or another to mark the line between Hominid and hu-
man.)

The writing of this book required extraordinary schol-
arship, clarity of thought, and courage. Fischer, being a
unique blend of scientist, warrior, and biblical scholar is
eminently qualified to have produced it. He wants to
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make biblical interpretation available to scientists as well
as philosophers, theologians, logicians, etc. and argue that
it does not contradict established scientific results. This
seems a vitally important objective, and for my money
he succeeded in spades. His writing is powerful, at times
passionate, clear, and his arguments totally devoid of
“hair splitting.”

There are some trivial problems —a couple of typo-
graphical errors, the tables are not numbered or discussed
adequately, and there is no index. Everyone will find some-
thing to disagree with; for example, I am not nearly as
sanguine as Fischer about the rational status of macro-
evolutionary theory. However, with an open mind, there
is great reward and challenge. Without qualification or
hesitation, I highly recommend this book.

Reviewed by Braxton M. Alfred, Associate Professor of Biological An-
thropology, University of British Columbia, Vancouver, BC V6T 1Z1.

GETTING HERE: The Story of Human Evolution by
William Howells. Washington, DC: The Compass Press,
1993. 261 pages, endnotes, glossary, index, 69 figures, 4
photographs. Paperback. $19.95.

Howells is one of the world’s leading authorities on
evolution. He has written seven books on anthropology
and evolution, including one entitled, Evolution of the Ge-
nus Homo. The book under present review is his latest.

Getting Here provides a comprehensive presentation
of fossil, genetic, and behavioral evidences and their in-
terpretations for evolution of the animals in general and
human beings in particular. It is a very useful reference
on human evolution.

The book is well written and well organized. The text
is full of technical terms of animal classification, anatomi-
cal parts, and geological ages. Fortunately, there is a glos-
sary at the end of the text to help readers who are not
familiar with those terms. The many illustrations in the
book are also beneficial. There are humorous moments
throughout the book.

To members of the American Scientific Affiliation, the
last chapter should be most interesting. It presents the
author’s philosophical reflections on human evolution and
covers subjects such as sociology and human behavior.
There is even a short section on religion. One particularly
interesting point he poses is that, as the fittest will survive
the best and species evolve in the direction of the most
offspring, what if the best survivals choose not to repro-
duce, or choose to reproduce only a few offspring? In
some parts of the world, the most intelligent and highly
educated people bear no or very few children. This is
something we may like to ponder if we want the homo
sapiens species to be extant.

Reviewed by James Wing, 15107 Interlachen Drive, Unit 1014, Silver
Spring, MD 20906-5635.
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Don’t Tar Van Till: A Response to
Anderson and Mills

In their letter (December 1996, pp. 282-4) Anderson
and Mills compare Van Till to Polkinhorne, Peacocke and
Corey, and suggest that Mills” view at least partly coin-
cides with those of the trio. But they give no indication
of understanding the gulf between Van Till and the others.

Peacocke espouses a view which has become popular
among contemporary “theistic” philosophers. Basic to this
view is the belief that God is not omniscient, that he does
not (or cannot) understand all the consequences of his
acts, that he is engaged in an ongoing experiment whose
end cannot be predicted accurately. Proponents of this
general view usually believe that God has the power to
correct matters before they go catastrophically awry, that
he will always muddle through.! This deity is a scientist
enlarged, with theories that alter as new data becomes
available. Since he is thus limited, he must tinker with
the universe from time to time.

Underlying this view is the assumption that God is
restricted in time. He lives in the same “now” as we —
with necessary relativistic corrections, of course. Unless
someone can explain how to disentangle the phenomena,
it seems necessary that a time-bound entity be also space-
bound and matter-bound. In other words, the deity must
be within the universe.

In radical contrast, Van Till follows Augustine and
Calvin rather than modern views. For him, God is the
omnipotent and omniscient Creator, with whom there is
neither before nor after. The temporal universe we know
is in his eternal care and control. He does not have to
tinker at any point because the beginning was perfectly,
comprehensively and eternally right. However, he is not
precluded from what we see as miraculous intervention,
for he is sovereign. But miracles, apart from creative origi-
nations, seem almost always to be a divine exclamation
point to make us pay attention. Signs and wonders un-
derscore the message of his prophets and his Son.

Mills denies that all required directions could have
been placed in the universe at its inception. For him, life
began only by direct divine intervention,? and the devel-
opment of life required the introduction of genetic infor-
mation from outside many times.? The cryptic foundation
of this view is that he understands fully all the principles
that can inhere in matter and all the natural laws gov-
erning its development, or at least the ultimate limits of
these. I am confident that he will deny this. But the denial
springs from his lack of insight into the ultimate foun-

70

dations of his outlook. This is not reprehensible, merely
the normal state of human beings, for it is extremely dif-
ficult to recognize one’s most basic commitments. Cer-
tainly nothing in the normal training of scientists even
suggests that there are first principles.

Unrecognized commitments have their consequences.
The modern philosophers noted earlier do not recognize
that they are transferring to their deity their own time-
bound experience, thus making a God in their own image.
This is idolatry as surely as casting a silver Diana or carv-
ing a statue of Athena, though more subtle Mills and
Anderson, by adopting their covert principle (God can
initially do only what I understand to be possible), simi-
larly unwittingly construct their own version of the deity.
This deity produced a universe with many information
gaps which had to be filled later by direct divine inter-
ventions. Despite Mills’ vigorous denials and strong pro-
tests,S this is a version of God-of-the-gaps. What is obvious
to onlookers is not seen by him from within. The pair
have also created a new Van Till in their own image by
their attempt to tie him to the authors they note. This is
further evidence that they do not understand the theo-
logical and philosophical commitments involved.

David F. Siemens, Jr.
ASA Fellow

2703 E. Kenwood St.
Mesa, AZ 85213-2384

Notes

10ne might be hard-pressed to explain this to those who
perished in the Flood. Further, I do not see how to base
this assurance within this view. Were I to espouse it, I
would expect to act somewhat like the Victorian lady who
dropped a curtsy whenever Satan was mentioned. Her
explanation was that politeness costs little, never hurts,
and “you never can tell.”

2Genesis 1 does not support this claim. Heaven and earth
(v. 1), aquatic and aerial life (v. 21) and the human pair
(v. 27) are the sole entities specified created. Plant life
(vv.11f) and terrestrial entities (vv. 24f) were not, according
to the sacred text, created.

3See, for example, Gordon C. Mills, “The Evolutionary Sig-
nificance of the Species Variation in Cytochrone ¢ Struc-
ture,” JASA [PSCF], 20:52-4 (June 1968); ibid., "Structure
of Cytochrome c and c-like Modifications and Origin of
Genes,” PSCF 46:236-45 (December 1992).

4Note Rom. 1:23, 25.

5Mills, “A Response to David Siemens, Jr.,” PSCF, 48:138
(June 1996).
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HOW DO | JOIN THE
ASA?

Anyone interested in the objectives of the
Affiliation may have a part in the ASA.

Full, voting membership is open to all
persons with at least a bachelor’s degree in
science who can give assent to our statement
of faith. Science is interpreted broadly to
include anthropology, archeology, econom-
ics, engineering, history, mathematics,
medicine, psychology, and sociology as well
as the generally recognized science disci-
plines. Philosophers and theologians who
are interested in science are very welcome.

Associate membership is available to in-
terested nonscientists who can give assent to
our statement of faith. Associates receive all
member benefits and publications and take
part in all the affairs of the ASA except
voting and holding office.

Full-time students may join as Student
Members (science majors) with voting privi-
leges or as Student Associates (non-science
majors) with no voting privileges. Spouses,
who also wish to join, qualify for a redued
rate. Full-time overseas missionaries are en-
titled to complimentary Associate member-
ship in the ASA.

An individual wishing to participate in
the ASA without joining as a member or
giving assent to our statement of faith, may
become a Friend of the ASA. Friends receive
all member benefits and publications and
take part in all the affairs of the ASA except
voting and holding office.

Membership Categories
and Rates

Category Rate
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

I would prefer ASA mailings sent to:

3. Sex

QO home

Q office

4. If married, spouse’s name
5. Academic Preparation

Institution

Degree

Major

Major field of study

Area of concentration within the field (2 word limit)

Briefly describe what your present or expected vocation is

Please complete back of this form =

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

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 Annuat
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.



WHAT EXACTLY IS
THE AMERICAN
SCIENTIFIC
AFFILIATION?

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.

N _—
ame The American Scientific Affiliation

Street (ASA) is a fellowship of men and women of

City State Zio science and disciplines that can relate to

science who share a common fidelity to the

Signature Date

I 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
I 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.

(required for Member, Associate Member, Student ber status)

I have enclosed (Please check one):

$55, Full 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-

standings of one group by the other, but

b. Commissions

__ $55,Friend of the ASA ___ $55, Associate Member

Affiliation of Christian Biologists
Affiliation of Christian Geologists

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 isalso committed to the equally
important task of providing advice and di-

speaking and writing are not the only forms (l%ioethics_ ) g;g;lslriall] q rection to the Church ar'1d society in how best
of ASA ministry. We seek opportunities to ommunications ™ OlSOP y an to use the results of science and technology
€ology while preserving the integrity of God’s crea-

witness as a body of people with a grasp of
biblical truth wherever that witness is
needed.

Creation Physical Sciences
Global Resources Science Education
and Environment

History of Science Social Sciences

tion. It is the only American evangelical
organization where scientists, social scien-
tists, philosophers, and theologians can in-

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
science.

The ASA is a member of The Evangeli-
cal Council for Financial Accountability.

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: (508) 356-5656
fax: (508) 356-4375
e-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, RD 1 Box 35A, Townville, PA 16360-9801

EXECUTIVE COUNCIL, ASA:
Kenneth C. Olson, 3036 Hillside Drive, Burlingame, CA 94010 — President
David L. Wilcox, 2 South Cedar Hollow 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. Holiman, 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, ONT N1M 3E2, CANADA.or by contacting the CSCA website at:
http://avatar.uwaterloo.ca/~mann/cscahome.htim

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

INDICES to back issues of Perspectives are pubiished 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 |BM 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.

Amcles 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, Ml 48106.
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