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Shifts ...

hen long-held values, ideologies, understandings, and ways
of envisioning lose their grip and become replaced with
new, radically different ways of thinking, we call this trans-
formation a paradigm shift. Thomas Kuhn in his classic treatise, The
Structure of Scientific Revolution, described this phenomenon by point-
ing out that advancements in science occur with revolutions driven by
agents of change in which “one conceptual world view is replaced by
another.” A paradigm shift shakes our world causing us to see reality
differently!

As Christians, committed to the way of Jesus, we have experienced
a similar life-changing experience that has transformed our very way
of thinking and doing. In foretelling the word of the Sovereign Lord,
Ezekiel describes the mechanism of such a paradigm shift: “I will give
you a new heart and put a new spirit in you; I will remove from you
your heart of stone and give you.a heart of flesh. And I will put my
Spirit in you and move you to follow my decrees and keep my laws”
(Ezekiel 36:26-27, NIV). In the New Testament, such a paradigm shift
is called salvation and is descriptive of the agency of God’s grace that
transforms our being and recreates us in the image of Jesus.

Such a change profoundly alters understandings and relationships
in our lives. Evidence of this transformational paradigm shift is that
we walk in the light and honor Jesus instead of continuing to stumble
in the darkness serving ourselves. This paradigm shift is not a self-
reformation but a divine transformation of our being. Does such a
personal change affect our work in science? I believe the answer is a
resounding, yes! Many of the articles within the pages of this journal
have been written because scientists have encountered the transcend-
ing Creator in their investigation of the natural world. May we con-
tinue to apperceive and explore the wonders God has wrought! 4

Let’s honor the Divine Paradigm Shifter!
Roman J. Miller, Editor
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The View from Shepherd’s Knoll ...

When the
Paradigm

In This Issue

Two outstanding new features can be
found in this issue of PSCF. First, due to the
generosity of an anonymous donor, each
issue in 2004 will be expanded by a set of
eight pages. Consequently instead of a nor-
mal 72-page issue, we will be printing an
80-page issue. A second feature is a new
section found in the final journal pages
called, "Art Eyes Science.” Readers are
encouraged to submit original art pieces
that illuminate the connection or integration
of Christian faith and thereby continue this
section in future issues.

In the Articles section, we begin with
Denis Lamoureux who argues that pepglar
perceptions of Charles Darwin have missed
important theological understandings. Del
Ratzsch visits the intelligent design debate

-and suggests that design may enhance and

enrich naturalistic science. Walter Thorson
proposes agreements and disagreements
between intelligent design and "Thorsonian
naturalism.” Finally, Robert Boomsma
frames the embryonic stem cell controversy
with a Reformed Christian perspective.

The Communications section features two
Davids. David Wilcox considers genetic and
paleoanthropolegical information in under-
standing Adam, while David Wollert uses
complexity theory to provide insights into
the church. Book reviews, Letters, and “Art
Eyes Science” sections follow. Finally the
last page contains information about mem-
bership in our society. Maybe you will be
moved to share that page with colleagues
who would be interested in joining us.
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Denis O. Lamoureux

n his acclaimed best-seller The Blind

Denis O. Lamoureux Watchmaker (1986), the inimitable Richard
Dawkins writes: “I could not imagine
being an atheist before 1859, when Darwin’s

Is the :

Origin of Species was published. ... Darwin
made it possible to be an intellectually ful-
filled atheist.”* Today, secularists and many
evangelical Christians agree with Dawkins

association of

Darwin with in suggesting that the father of the theory
. of biological evolution is a chief apostle of
unbelzef a modern atheism.2 However, is this actually
the case? Or is the association of Darwin
POPulm’ with unbelief a popular cultural myth that
has been thoughtlessly propagated through-

cultural myth out society today?
that has been This paper reviews the central religious
beliefs of Charles Darwin and presents evi-
thoughtlessly dence from the primary historical literature
that deals with his theological reflections on
propaga ted evolutionary theory. To the surprise of many,
Darwin not only contributed to science a
throughout brilliant theoretical outline for biological
origins, but his thoughts regarding the reli-
society today? gious implications of evolution are profound

and provide valuable insights to theology.

Denis O. Lamoureux is an assistant professor of science and religion at
St. Joseph’s College, University of Alberta. His appointment is the first Canadian
tenure-track position in this discipline. He holds three earned doctoral degrees —
dentistry, theology, and biology. Lamoureux asserts that if the limits of both
evangelical Christianity and evolutionary biology are respected, then their
relationship is not only complementary, but also necessary. He is a member of
the executive council of the Canadian Scientific and Christian Affiliation, and
a Fellow of the American Scientific Affiliation. Recently retired from dentistry,
Lamoureux continues to suffer from the idolatrous practice this profession
encourages as he boasts a single digit handicap!

Theological Insights from Charles Darwin

L4 Theological Insights from
wee - Charles Darwin

Regrettably, both secularists and numerous evangelical Christians have painted a dark
and sinister picture of the religious implications of Charles Darwin’s theory of biological
evolution. This has led to a cultural myth that sees him as one of the modern apostles
of unbelief. However, the primary historical literature reveals that Darwin was thinking
theologically throughout his career and that his reflections were sophisticated. In particular,
he dealt with the religious themes of intelligent design in nature, the problem of pain, and
Divine sovereignty over the world. Theological insights from Charles Darwin are valuable
in understanding the challenges that biological evolution presents to religion.

The Early Years

(1809-1831)

Charles Darwin was born 12 February 1809
and raised in a comfortable British setting
surrounded by a variety of religious and
philosophical beliefs.* His physician father
Robert was a “free thinker on religious
matters” and at best a “nominal” Anglican.*
Darwin’s mother Susannah came from a
devout Unitarian family and attended church
with her children. Sadly, she died when
Charles was only eight years old. Thereafter,
his older sisters assisted in raising him and
brought him to Anglican services.®> Darwin
received an education from an Anglican day
school, and in his autobiography refers to’
religious beliefs that are typical of a child.
He writes:

I remember in the early part of my
school life [1818-1825] that I often had
to run very quickly to be in time, and
from being a fleet runner was generally
successful; but when in doubt I prayed
earnestly to God to help me, and I well
remember that I attributed my success
to prayers and not to my quick run-
ning, and marveled how generally I
was aided.¢

As a teenager, Darwin read his grand-
father Erasmus’ Zoonomia, or the Laws of
Organic Life (1794-1796), which presented a
deistic God creating life through an evolu-
tionary process.” He notes that the book had
little effect on him at that time, but believes

Perspectives on Science and Christian Faith
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that its positive light on evolution opened the way for seri-
ous consideration of this view of biological origins.

After a failed attempt at studying medicine in Edin-
burgh, Darwin entered Christ College, Cambridge in 1828
to study theology. His intention was not so much religious
as practical ~his father insisted. Dr. Darwin recognized
that his son lacked direction and this way he would at the
least receive an education befitting a proper young British
gentleman. There is little evidence to suggest Charles had
a passionate faith at that point in his life, though he recalls:
”I did not then in the least doubt the strict literal truth of
every word in the Bible.”8 Darwin completed the divinity
program in 1831, but decided not to be ordained as a min-
ister. Yet, Cambridge gave him a purpose. He fell in love
with science. His views on origins were typical of the early
nineteenth century. He accepted that the earth was old,
though catastrophic flood events still played a part in geol-
ogy for understanding various surface features (e.g., gravel
beds, erratic rocks, etc.). Darwin was also a progressive
creationist,’ believing in the immutability (unchange-
ability) of species, and maintaining that God intervened to
create life at different points in geological history.

Darwin’s view of nature was steeped
in the categories of British naturalist-

theologian William Paley.

More specifically, Darwin’s view of nature was steeped
in the categories of British naturalist-theologian William
Paley. His Evidences of Christianity (1794) and Natural The-
ology (1802) were required reading at Cambridge in the
early 1800s, and Darwin claimed that studying these
works were the only valuable part of his education. Well
known for the watchmaker argument,!® Paley held that
the universe features: (1) Intelligent Design!! — the beauty,
complexity and functionality of nature ultimately reflect
the mind of the Creator; (2) Perfect Adaption—each and
every detail found in the world fits perfectly in its place;
and (3) Beneficence —the creation is very good. Looking
back on his career, Darwin recognizes in 1871:

I did not at that time trouble myself about Paley’s
premises; and taking these on trust I was charmed
and convinced by the long line of argumentation ...
I was not able to annul the influence of my former
belief, then almost universal, that each species had
been purposely created; and this led to my tacit
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assumption that every detail of structure, excepting
rudiments, was of some special, though unrecog-
nized, service.!?

It is important to emphasize that Paley’s understanding
of design is both static and conflated to the notion of per-
fect adaptability. That is, each and every detail in the world
had some specifically designed purpose, with the excep-
tion being rudimentary structures such as mammary
glands in males. Consequently, there was no room for
mal-adapted structures or creatures, especially evolving
ones, in God’s good and perfectly ordered creation.

The HMS Beagle Voyage
(1831-1836)

Darwin boarded HMS Beagle with these assumptions
about nature on 27 December 1831. He also came with
Christian beliefs and recalls:

Whilst on board the Beagle I was quite orthodox, and
I remember being heartily laughed at by several of
the officers (though themselves orthodox) for quot-
ing the Bible as an unanswerable authority on some
moral point. I suppose it was the novelty of the
argument that amused them.!3

More significantly for the development of his science,
Darwin embarked with the first volume of Charles Lyell’s
newly published Principles of Geology (1830-1833), which
set down the foundations of modern geology. Soon after
arriving in South America, his field experience of the
region led him to embrace fully uniformitarian geology.
Darwin boasts: I am proud to remember that the first
place, namely, St. Jago, in the Cape Verde Archipelago,
which I geologised, convinced me of the infinite superior-
ity of Lyell’s view over those advocated in any other work
known to me.”™

Uniformijtarianism did not extend to Darwin’s biology,
however. Late in the voyage, he was still an anti-evolu-
tionist, arguing in a perfect Paleyan fashion, that evolution
was “a supposition in contradiction to the fitness which
the Author of Nature has now established.”'> Nine months
before returning to England, Darwin remained a progres-
sive creationist. He writes: “The one hand has surely
worked throughout the universe. A Geologist perhaps
would suggest that the periods of Creation have been
distinct & remote the one from the other; that the Creator
rested in his labor.”

In the last entry of the Beagle Diary, Darwin’s accep-
tance of intelligent design is obvious:

Amongst the scenes which are deeply impressed on
my mind, none exceed in sublimity the [Brazilian]
primeval forests ... [for they] are temples filled with
the varied productions of the God of Nature. No
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According to
Darwin, not
recognizing
God’s “sublime
power” and the
“inevitable
consequences”
of the
“magnificent
laws” of
evolution was
to “profane”
the Creator.
Clearly,
evolutionary
theory, as first
formulated,
was not

atheistic.
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one can stand unmoved in these soli-
tudes, without feeling that there is
more in man than the mere breath of
his body.1”

Throughout the famed trip, Darwin
believed in a Creator. Not only did nature
profoundly impact him by reflecting design,
but this God intervened to create life at
different points in geological history.

First Period of Religious

Reflection (1836-1839)

HMS Beagle docked in Falmouth, England,
on 2 October 1836 after a five-year voyage
around the world. During the next few years
Darwin entered his first period of intense
theological reflection. As he recails: “I was
led to think much about religion.” ™ This was
also the time that he formulated his theory
of biological evolution. To be sure, evolu-
tionary theory has significant religious
implications, and Darwin recognized them.
In this period he rejected whatever Christian
faith he had. Regarding the Old Testament,
he reveals:

I had gradually come by this time, to
see that the Old Testament from its
manifestly false history of the world,
with the Tower of Babel, the rainbow
asasign, etc., etc., and from its attribut-
ing to God the feelings of a revengeful
tyrant, was no more to be trusted than
the sacred books of the Hindoos, or any
barbarian.!?

With a growing appreciation for the reg-
ularity of natural processes, Darwin also dis-
missed the New Testament and its record of
miracles. In a positivistic fashion, he argues:

The more we know of the fixed laws of
nature the more incredible do miracles
become ... the men at that time [first
century] were jgnorant and credulous
to a degree almost incomprehensible
by us.”20

Concluding this period, Darwin confesses:
“I came to disbelieve in Christianity as a
divine revelation.”?!

Though Darwin rejected the personal
God of Christianity, he remained a firm
believer in a Creator. More specifically, he
renounced theism and espoused deism.?
During the late 1830s, Darwin outlined a
theory on the origin of life, including

humanity, that did not require the dramatic
Divine interventions of progressive creation,
and he based his model entirely on providen-
tial natural laws.® That is, he envisioned
God creating living organisms indirectly
through physical processes. Excerpts from
his scientific notebooks reveal this distinc-
tion in God's activity:

Astronomers might formerly have said

that God ordered each planet to move

in its particular destiny —In the same

manner God orders each animal with

certain form in certain country. But

how much more simple & sublime

power [to] let attraction act according

to certain law; such are inevitable con-

sequences; let animals be created, then

by the fixed laws of generation. ... Man

in his arrogance thinks himself a great

work worthy of the interposition of a

deity, more humble & I believe truer to

consider him created from animals.2

Darwin at this time also began formu-
lating the foundations of evolutionary psy-
chology, and he cast his theory within a
theological framework. For example, he
argues that a “philosopher” (i.e., natural
philosopher, or better “scientist”) errs if he
“says the innate knowledge of creator <is>
has been/implanted in us (?individually or
in race?) by a separate act of God, & not as
a necessary integrant part of his most mag-
nificent laws, which we profane in thinking
not capable to produce every effect of every
kind which surrounds us.”? According to
Darwin, not recognizing God’s “sublime
power” and the “inevitable consequences”
of the “magnificent laws” of evolution was
to “profane” the Creator. Clearly, evolu-
tionary theory, as first formulated, was not
atheistic.

On the Origin of Species
(1859)

During the late 1830s, Darwin scratched out
in his scientific notebooks a deistic theory of
evolution. But it would take twenty years
before he made this view of origins public,
and a dozen more years after that before
Victorian England would read that human-
ity was also created through evolution.?
In November 1859, On the Origin of Species
was released, and all 1,250 copies were
quickly sold. It included seven unapologetic
and positive references to the “Creator.”

Perspectives on Science and Christian Faith
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Staunchly opposed to the science-of-the-day (progressive
creation), Darwin defends:

Authors of the highest eminence seem to be fully
satisfied with the view that each species has been
independently created. To my mind it accords better
with what we know of the laws impressed on matter
by the Creator, that the production and extinction of
the past and present inhabitants of the world should
have been due to secondary causes like those deter-
mining the birth and death of the individual .28

Darwin’s rejection of interventionism and his accep-
tance of providentialism in this passage is clear?? God
creates life, both in the womb and on the earth, through
natural laws that he ordained. In other words, Darwin’s
view of evolution in the famed 1859 work was teleologi
cal.* This natural process had a goal or final outcome.
That is, it had a plan and a purpose rooted in the Creator.
Darwin did not embrace today’s popular understanding
of evolution (atheistic/dysteleological) of a process run
merely by chance and irrational necessity.

Darwin did not embrace today’s popular
understanding of evolution (atheistic/
dysteleological) of a process run merely

by chance and irrational necessity.

God’s part in the evolutionary process is further seen
in the well-known final sentence of the Origin of Species:

There is grandeur in this view of life, with its several
powers, having been originally breathed into a few
forms or into one; and that, whilst this planet has
gone on cycling according to the fixed law of gravity,
from so simple a beginning endless forms most beau-
tiful and most wonderful have been, and are being,
evolved.?l

This passage in the second edition of the Origin in 1860, and
right up until the sixth and final edition in 1872, is even
more specific. It includes the phrase “originally breathed
by the Creator.”32 Interestingly, Darwin somehow fails to
recognize his own interventionism in the origin of the first
few forms or form of life.33 But the evolutionary laws were
definitely God’s laws, and there is even a hint of their
revelatory character in that the world created by evolution
has a “grandeur” since life is “most beautiful and most
wonderful.” Therefore, it is a regrettable myth indoctri-
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nated throughout modern society and evangelicalism that
Darwin’s Origin is associated with atheism. Those who
have actually read the famed book know that such a belief
betrays the historical evidence.?

Second Period of Religious Reflection
(1860-1861)

Soon after the publication of the Origin of Species, Darwin
entered a second period of intense theological reflection.
His professional colleagues raised important issues, and
he dealt directly with the religious themes of intelligent
design, the problem of pain, and Divine sovereignty.

Regarding design, Darwin had a series of exchanges
with Harvard botanist Asa Gray, who was one of the first
Christians in America to promote evolution.® In an 1860
letter to Gray, the clash between Paleyan categories and
evolutionary theory began. Darwin writes:

With respect to the theological view of the question.
This is always painful to me. am bewildered. I had no
intention to write atheistically. But I own I cannot see as
plainly as others do, and as | should wish to do, evi-
dence of design and beneficence on all sides of us. ...
On the other hand, I cannot anyhow be contented to
view this wonderful universe, and especially the
nature of man, and to conclude that everything is the
result of brute force. ... I grieve to say that I cannot
honestly go as far as you do about Design. I am
conscious that I am in an utterly hopeless muddle.
] cannot think that the world, as we see it, is the result
of chance; and yet I cannot look at each separate thing
as the result of Design. ... Again, I'say [ am, and shall
ever remain, in a hopeless muddle.3

Most importantly, Darwin is clearly not an atheist at this
point in his career. Of course, “evidence of design ... on all
sides of us” and “each separate thing as the result of Design”
was William Paley still speaking through him. His muddle,
pain, and bewilderment over the issue of design can be
understood in the light of these categories ingrained in his
mind during his Cambridge education.

On the one hand, Darwin’s theory of evolution under-
mined Paley’s static perfection and adaption in each and
every corner of the universe. For that matter, the dynamic
evolutionary process was by definition incommensurable
with the perfectly designed Paleyan world. As Darwin
later wrote: “The old argument of design in Nature, as
given by Paley, which formerly seemed to me so conclu-
sive, fails, now that the law of natural selection has been
discovered.”? Yet on the other hand, Darwin continued
to experience the impact of nature’s beauty, complexity,
and functionality as a scientist; and he sensed what most
people perceive —there is some sort of teleological reality
behind the world, like a God or Supreme Force.* In other
words, Darwin was trapped between his Paleyan under-
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[At this time,
Darwin] is
considering
that biological
variations “are
without
purpose, and in
so far
accidental.”
However,
Darwin does
not embrace an
entirely
dysteleological
world view.
He continues
to believe in
the existence of
God, and he
advances a
sophisticated
theological
understanding
of Divine

sovereignty.
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standing of intelligent design and his experi-
ence of design in nature®® Of course,
hindsight is 20-20, and one wonders why
Darwin did not consider seriously a view of
intelligent design not suffocated by Paley’s
strict categories of design in each and every
detail of the world.#

Darwin also dealt with the greatest chal-
lenge to theism —the problem of pain. Con-
cisely stated, why would an all-loving and
all-powerful personal God allow suffering in
the world? In the same 1860 letter to Gray,
he complains:

But I own I cannot see as plainly as
others do, and as I should wish to do,
evidence of design and beneficence on
all sides of us. There seems to me too
much misery in the world. I cannot
persuade myself that a beneficent and
omnipotent God would have design-
edly created the Ichneumonidae with
the express intention of their feeding
within the bodies of Caterpillars, or
that a cat should play with mice.#!

Once more, a Paleyan category of nature is
evident. Beneficence is everywhere through-
out nature. Most feel the weight of Darwin’s
complaint. Why would the theistic God allow
a wasp (Ichneumonidae) to lay its eggs in a cat-
erpillar, and as these develop slowly, permit
them to eat away the host’s internal organs
until its death?

In an earlier letter to ]. D. Hooker, Darwin
was even more explicit regarding the lack of
beneficence in the living world. He writes:
“What a book a Devil’s chaplain might write
on the clumsy, wasteful, blundering low &
horridly cruel works of nature!”4 At a per-
sonal level, Darwin was also intimately
familiar with pain. Shortly after his HMS
Beagle voyage, he contracted a medical con-
dition that saw him suffer bouts of nausea,
vomiting, dizziness, chest pains and palpita-
tions for the rest of his life.** Moreover,
many modern Darwin scholars speculate the
suffering and eventual death of his beloved
10-year-old daughter Annie in 1851 deeply
traumatized the famed British naturalist.*
Indeed, nature was not at all like what Paley
had envisioned, and it was only late in life
that Darwin came to terms with the pain
suffered by living creatures.

Finally, Darwin wrestled with the ques-
tion of Divine sovereignty over the world
during his second intense period of theologi-
cal reflection. In an 1861 letter to Charles
Lyell, he writes:

The view that each variation has been
providentially arranged seems to me
to make Natural Selection entirely
superfluous, and indeed take the
whole case of the appearance of new
species out of the range of science. ...
It seems to me that variations in the
domestic and wild conditions are due
to unknown causes, and are without
purpose, and in so far accidental; and
that they become purposeful only
when they are selected by man for his
pleasure, or by what we call Natural
Selection in the struggle for life, and
under changing conditions. I do not
wish to say that God did not foresee
everything which would ensue; but
here comes very nearly the same sort of
wretched imbroglio as between free-
will and preordained necessity .45

Paley’s perfect adaptability again appears in
Darwin’s thinking. But more significantly, a
non-teleological element is clearly develop-
ing in his understanding of evolution at this
time. He is considering that biological varia-
tions “are without purpose, and in so far
accidental.” However, Darwin does not em-
brace an entirely dysteleological world view.
He continues to believe in the existence of
God, and he advances a sophisticated theo-
logical understanding of Divine sovereignty.
The Creator’s foresight ultimately reigns over
the evolutionary process.#

Variation of Plants and
Animals (1868) and
Descent of Man (1871)

Many of the theological notions that Darwin
expressed in private correspondence during
the second period of intense religious reflec-
tion later became public in his more impor-
tant scientific books. In the closing pages of
The Variation of Animals and Plants Under
Domestication (1868), he is still being influ-
enced by Paleyan notions of nature, but
comes to an uneasy resolution by employing
his Divine foresight argument. The last sen-
tences of this scientific work conclude:
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If we assume that each particular variation was from
the beginning of all time preordained, then that plas-
ticity of organization, which leads to many injurious
deviations of structure, as well as the redundant
power of reproduction which inevitably leads to a
struggle for existence, and, as a consequence, to the
natural selection or survival of the fittest, must
appear to us superfluous laws of nature. On the other
hand, an omnipotent and omniscient Creator ordains
everything and foresees everything. Thus we are
brought face to face with a difficulty as insoluble as is
that of free will and predestination.#?

Clearly, Darwin still believed in the existence of a
“Creator” who was both “omnipotent” and ”omniscient.”
However, he recognized those features in his evolutionary
theory which seemed to point away from a world created
by God—"injurious deviations,” “redundant reproduc-
tion,” ”“natural selection,” and “survival of the fittest.”
Astutely, Darwin found that the mystery of Divine sover-
eignty mitigated the challenge of pain in nature*

Unquestionably, Darwin saw the

evolution of humans as neither

atheistic nor dysteleological.

In The Descent of Man (1871), Darwin finally revealed to
Victorian England that humanity was of part of his evolu-
tionary theory. As noted previously, human evolution was
an integral part of his science from the earliest notebooks
in the late 1830s. Darwin hinted at it in the famed Origin of
Species with his only remark on the subject:

In the distant future I see open fields for far more
important researches. Psychology will be based on a
new foundation, that of the necessary acquirement of
each mental power and capacity by gradation. Light
will be thrown on the origin of man and his history.#

The Descent of Man offered a theory of evolutionary psychol-
ogy, which included the evolution of religious belief.%
Anticipating criticism from religious individuals, Darwin
defends:

I am aware that the conclusion arrived at in this work
will be denounced by some as highly irreligious; but
he who denounces them is bound to shew why it
is more irreligious to explain the origin of man as a
distinct species by descent from some lower form,
through the laws of variation and natural selection,
than to explain the birth of the individual through
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the laws of ordinary reproduction. The birth both of
the species and of the individual are equally parts of
that grand sequence of events, which our minds
refuse to accept as the result of blind chance.5

Unquestionably, Darwin saw the evolution of humans
as neither atheistic nor dysteleological. For that matter,
this passage could be interpreted as an intelligent design
argument. The embryological and evolutionary processes
reflect a “grand” picture of nature, pointing ultimately
to their Creator.

The Autobiography of Charles Darwin
(1876)

Darwin’s mature theological views appear in his Aufobiog-
raphy (1876) in a section entitled ”Religious Belief.” He
deals directly with the classic arguments both for and
against God’s existence, and examines these in the light
of evolutionary theory. Beginning with the problem of
suffering, Darwin argues:

A being so powerful and so full of knowledge as a
God who could create the universe, is to our finite
minds omnipotent and omniscient, and it revolts our
understanding to suppose that his benevolence is not
unbounded, for what advantage can there be in the
suffering of millions of lower animals throughout
almost endless time? This very old argument from
the existence of suffering against the existence of an
intelligent first cause seems to me a strong one.>

But interestingly, Darwin is quick to answer this com-
plaint. In coming to terms with suffering, he defends:

According to my judgment happiness decidedly pre-
vails ... all sentient beings have been formed so as to
enjoy, as a general rule, happiness ... most sentient
beings [experience] an excess of happiness over mis-
ery, although many occasionally suffer much.5

For Darwin, this is not the beneficence-dripping cosmos of
Paley, but it is a good world. In particular, life would never
haveevolved if creatures suffered most of the time. The bite
of the Ichneumonidae from Darwin’s second period of theo-
logical reflection seems to have lost its sting if evolution
is viewed from a higher or global perspective. According to
Darwin, the problem of pain is not an argument against
God'’s existence.

The Autobiography then turns to two arguments for
God'’s existence, and the centrality of intelligent design in
each is evident. In the first, Darwin admits to once having
what he terms a “religious sentiment.” He writes:

At the present day the most usual argument for the
existence of an intelligent God is drawn from the
deep inward conviction and feelings which are
experienced by most persons ... Formerly I was led
by feelings such as those just referred to ... [and these
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led] to the firm conviction of the exis-
tence of God, and of the immortality of
the soul. In my Journal I wrote that
whilst standing in the midst of the
grandeur of a Brazilian forest, “it is not .
possible to give an adequate idea of the
higher feelings of wonder, admiration,
and devotion which fill and elevate the
mind.” I well remember my conviction
that there is more in man than mere
breath of his body.>

However, Darwin writes-off these expe-
riences as being merely psychological. He
claims:

But now the grandest scenes would
not cause any such convictions and
feelings to rise in my mind. It may
be truly said that I am like a man
who has become color-blind, and the
universal belief by men of the existence
of redness makes my present loss of
perception of not the least value as
evidence.?

From Darwin’s perspective, “religious senti-
ment” is notanargument for God’s existence.

In the Autobiography’s second argument
for the existence of God, a more substantive
use of the intelligent design argument is pre-
sented. Darwin writes:

Another source of conviction in the
existence of God, connected with the
reason and not with the feelings,
impresses me as having much more
weight. This follows from the extreme
difficulty or rather impossibility of
conceiving this immense and won-
drous universe, including man with
his capacity of looking backwards and
far into futurity, as a result of blind
chance or necessity. When thus reflect-
ing 1 feel compelled to look to a First
Cause having an intelligent mind in
some degree analogous to that of man;
and [ deserve to be called a Theist.>

Sensitive Darwin scholars note the present
tense of the verb “feel” in the final sentence
of this passage.5” That is, in 1876, late in his
life, Darwin is pressed to look for a “First
Cause with a intelligent mind,” and he even
argues that being identified as a “Theist” is
justifiable.58

But like the previous two arguments,
Darwin has a rebuttal. He claims that though

this belief in intelligent design was “strong”
at the time he wrote the Origin of Species, it
“has very gradually with many fluctuations
become weaker.”* In particular, he is deeply
troubled with this line of reasoning because
a “horrid doubt” arises, and he complains:

Can the mind of man, which has, as |
fully believe, been developed from a
mind as low as that possessed by the
lowest animal, be trusted when it
draws such grand conclusions?¢0

According to Darwin, intelligent design in
nature appears to be a powerful and rational
argument for God’s existence, but in final
analysis, it is not trustworthy.

The conclusion Darwin draws in “Reli-
gious Belief” from the Autobiography is that
arguments either for or against the existence
of God are inconclusive. He then confesses:
“I cannot pretend to throw light on such
abstruse problems. The mystery of the
beginning of all things is insoluble by us;
and I for one must be content to remain an
Agnostic.”®!

The Final Years
(1876-1882)

Darwin’s agnosticism and fluctuating theo-
logical beliefs also appear during the last
years of his life. In a letter addressed to
James Fordyce in 1879 regarding his beliefs,
he writes:

What my own [religious] views may
be is a question of no consequence to
any one but myself. But, as you asked,
I may state that my judgment often
fluctuates. ... In my most extreme fluc-
tuations I have never been an Atheist in
the sense of denying the existence of a
God. I think that generally (and more
and more as I grow older), but not
always, that an Agnostic would be the
more correct description of my state of
mind.62

It is important to note that this letter was
written only a few years before Darwin's
death in 1882, and he is stating quite explic-
itly that he has “never been an Atheist in
the sense of denying the existence of God.”
Therefore, Darwin throughout his profes-
sional career never did embrace an atheistic
or dysteleological view of biological evolu-
tion. Moreover, it follows from this passage
that if he has “never been an Atheist” and
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“generally, but not always” an agnostic, then there must
have been times when he was a “theist,” as he had
acknowledged in his Autobiography.

Finally, in the last year of Darwin’s life, the Duke of
Argyll raised with him the issue of intelligent design in
nature. Writing about this conversation, he recalls:

I said to Dr. Darwin, with reference to some of his
own remarkable works on the “Fertilization of
Orchids” and upon “The Earthworms,” and various
other observations he made of the wonderful con-
trivances for certain purposes in nature — I said it was
impossible to look at these without seeing that they
were the effect and the expression of mind. I shall
never forget Mr. Darwin’s answer. He looked at me
very hard and said, “Well, that often comes over me
with overwhelming force; but at other times,” and he
shook his head vaguely, adding, ”it seems to go
away.”63

This is an especially fascinating passage. Only six years
earlier in his Autobiography, Darwin claimed to have
become “color-blind” to the revelatory message in nature,
and that “the grandest scenes would not cause any such
convictions and feelings to rise in [his] mind.” Undoubt-
edly, the impact of “the expression of mind” in nature
served as a source fueling Darwin’s “not always” belief
in a God.

Conclusion and Application

The historical record clearly reveals that Charles Darwin
was never an atheist. Throughout his career, the father of
modern evolutionary theory gave serious consideration to
the religious implications of his science. For that matter,
he often integrated these beliefs within his evolutionary
theory as seen in his scientific notebooks, private corre-
spondence, and professional publications. In particular,
Darwin offers valuable theological insights worth consid-
eration regarding intelligent design reflected in nature,
the problem of pain, and Divine sovereignty over the
world. Moreover, this brief historical review of Darwin’s
central religious beliefs raises some interesting questions
for us today.

First, what are we to make of Darwin’s many references
to the experience of intelligent design in nature? Should
these be written-off merely as his being socially condi-
tioned during England’s religious nineteenth century?
Maybe this very common experience is only the stimula-
tion of a set of brain cells, which evolve by chance to
provide humanity aesthetic pleasure for the survival of the
species. Or was Darwin responding to and affirming the
reality of a nonverbal revelation that an Intelligent Mind
has inscribed deeply into the fabric of nature (Ps. 19:1-4;
Rom. 1:18-23)?
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Second, should intelligent design in nature be real, does
it necessarily undermine evolutionary theory? As noted,
the notion of design was never far from Darwin’s mind
throughout his career, yet he gave to science an excellent
outline of biological origins. Regrettably, the most vocal
support for design today comes from the Intelligent
Design (ID) Movement, which promotes a distinctly anti-
evolutionary view of origins.* Could it be that so-called
“1D Theory” is merely an updated version of the long-
discredited design categories of William Paley? It is clear
that Darwin’s understanding of design was hampered and
frustrated by the Paleyan interpretation. Is this also the
case today with 1D’s purported “scientific” model of design
rapidly infiltrating throughout society and evangelicalism?
More incisively, is ID Theory a stumbling block, in the full-
est Pauline sense (2 Cor. 6:2-3), between competent evolu-
tionary biologists and the God who life created through a
design-reflecting evolutionary process?

The time has come to let the historical
record speak in order to move beyond the
ill-informed myths of Charles Darwin’s
religious beliefs and the misunderstood
theological implications of the theory of

biological evolution.

Finally, what should be taught about Charles Darwin
in our public schools? Tragically, a modern cultural myth
has demonized the famed British naturalist along with his
scientific theory. As fundamentalist Christian and leading
anti-evolutionist Henry M. Morris harshly judges: “Satan
himself is the originator of the concept of evolution.”® But
proselytizing atheists like Richard Dawkins are every bit
as guilty in fueling Darwin’s purported atheism with their
often venomous and tired polemic.® The time has come to
let the historical record speak in order to move beyond the
ill-informed myths of Charles Darwin’s religious beliefs
and the misunderstood theological implications of the the-
ory of biological evolution. With our children’s education
at stake, who can argue against such a proposal? +
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“Neal Gillespie recognizes this intellection tension in Darwin’s
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S1Descent of Man, 613.
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BACD, 88, 89-90.

#ACD, 90-1. Darwin is referring to the passage in his Beagle Dairy.
See quote 17. Darwin’s comment that this “religious sentiment” is
“experienced by most persons” compliments my argument in
endnote 38.

S5SACD, 91. Darwin’s “color-blindness” seems to be somewhat tem-
porary or intermittent as quote 63 will reveal.

%ACD, 92-3.

57See Frank Burch Brown, “The Evolution of Darwin’s Theism,”
Journal of the History of Biology (1986), 28. Brown argues cogently
that Darwin’s statement should not be understood as simply a
reminiscence.

%The question arises as whether Darwin uses the term “theist” cor-
rectly in this passage when in fact he means “deist.” In defense that
he does employ the term properly is the following assertion three
pages earlier in this section on “Religious Belief.” Darwin states:
“I did not think much about the existence of a personal God until
a considerably later period of my life” (ACD, 87. My italics).

®ACD, 93.

®ACD, 93. One must ask: “Is Darwinnot using a mind ‘evolved from
lower forms’ to make this argument?” Yes, there is a problem here
with self-referential incoherence.

#1ACD, 94.

62Darwin to Fordyce (1879) LLD, 1.304. Italics added.

eLLD, I:316.

#4For central Intelligent Design Theory works, see Phillip E. Johnson,
Darwin on Trial (Downer’s Grove: IVP, 1991) and his Defeating Dar-
winism by Opening Minds (Downer’s Grove: IVP, 1997); Michael J.
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IVP,1999). For my debate with Johnson, see Phillip E. Johnson and
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1999); a synopsis of my argument in this book can be see on my
web page: www.ualberta.ca/dlamoure/3Johnson.htm.

SHenry M. Morris, The Troubled Waters of Evolution (San Diego:
Creation Life Publishers, 1982), 75.

#Richard Dawkins openly admits: “[ want to inspire the reader with
a vision of our own existence ... [ want to persuade the reader, not
just that the Darwinian world-view happens to be true, but that it
is the only know theory that could, in principle, solve the mystery
of our existence” (Blind Watchmaker, xiv. Italics original). Clearly,
Dawkins is promoting a secularized form of religion.
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Design: What Scientific
Difference Could It Make?

Del Ratzsch

The claims that intelligent design theories are not legitimately scientific and that such theories
can carry no genuinely scientific content represent conventional anti-design wisdom.
However, actual supports for such claims come to remarkably little and tend to implode under
scrutiny. Furthermore, demands confronting design theories are often arbitrarily restricted to
the realm of direct empirical consequences. The precise surface-level empirical upshot of design
theories is, I think, still relatively minimal. But the directly empirical level does not exhaust the
substance of science, and design theories may bring to science deeper cognitive richness,
broader conceptual resources, and more substantive anchors than a purely (methodologically)

naturalistic science can achieve.

ntelligent design has become a focus of
hot—even blistering—debate. Not all
critics agree on the exact nature of the
outrage it perpetrates, but high on the list of
charges are (1) that the very concept of intel-
ligent design when applied to nature itself
inescapably constitutes reference to super-
natural design—a reference whose illegiti-
macy, some apparently feel, is far beyond
dispute, and (2) that even were the concept
of intelligent design legitimate, in some
philosophical sense, it would simply have
no empirical, scientific bite.

In what follows, I wish to do three things.
First, I will argue that in principle the con-
cept of intelligent design can be legitimately
applied to what we would ordinarily take to
be natural phenomena. Second, I will explore
some issues concerming the recognition of
design. Third, I will argue that although
design may not cut the swath its advocates
claim for it, it does have scientifically inter-
esting potential. Whether that potential is (or
is likely to become) actual, | will not address.

I'will proceed by glossing the most popu-
lar critiques of design in each of the three
areas, then briefly explore resources avail-
able to design advocates in those areas.

Del Ratzsch (Ph.D., Philosophy, University of Massachusetts) specializes in
philosophy of science, with a particular interest in science/religion questions.
His most recent book — Nature, Design, and Science —is an investigation of
the philosophical and conceptual underpinnings of the concept of intelligent
design in scientific contexts. Ratzsch is an avid cyclist, but is far too concerned
for the aesthetic wellbeing of others to wear Spandex cycling shorts. He may be
contacted by email at dratzsch@calvin.edu
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Legitimacy—

The Principial Question

1. Definition. The concept of intelligent design
is frequently ruled out of the natural sci-
ences on the grounds that if the concept is
applied to nature, the only relevant designer
would have to be some supernatural being,
reference to whom is scientifically forbid-
den. This prohibition is sometimes justified
by appeal to some definition or rule of sci-
ence —typically methodological naturalism
(MN), which is frequently characterized as
follows:

The view that nature is the whole of
reality (philosophical naturalism) may
or may not be correct (science itself
simply takes no position), but since sci-
ence cannot deal with the supernatu-
ral, it ijs an essential methodological
principle of science that science must
proceed as if philosophical naturalism
is correct.!

In practice, MN involves a provisional
acceptance of a separability thesis—an
assumption that the natural realm can be
separated from the immaterial (e.g., mind,
God) at some level below which it can be
treated as autonomous (in a scientifically rel-
evant sense) given sujtable structural and
organizational principles, or that there is
some level of behavior and organization in
nature below which mind and agency are
not scientifically relevant. Design, on this
view, is suspect since it represents a poten-
tial denial of separability. But separability is
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a substantive thesis whose truth and essentiality to science
require argument. And even were it true, determining
where the relevant level(s) lies would be scientifically
crucial, perhaps nontrivial, and might itself require recog-
nition of the presence or absence of mind or agency
involvement. But if science could do that, the case for
barring design would be substantially undercut.

Although MN may be a valuable strategic principle,
elevating it to a definitional principle generates nasty
problems. Should it turn out that naturalism does not con-
stitute the whole relevant story of some scientific domain,
then commitment to MN will guarantee that the scientific
picture generated in that domain would inescapably be
either incomplete or simply mistaken. In short, if nature
does not bow to our stipulations, science risks difficulty.

Furthermore, attempts to triumph definitionally are
complicated by the fact that no one has a compelling defi-
nition of science, that most demarcation attempts are deep
in some twilight zone, and that attempts to settle substan-
‘tive issues via a priori definitional trumping do not seem
consistent with the image of science even most scientists
maintain.?

Itis widely claimed that design hypothe-
ses are unfalsifiable and consequently
scientifically illegitimate. ... [T]his crit-
icism frequently rests on the idea that
design attempts are scientifically empty,
being reconcilable with absolutely every-

thing.

2. Unfalsifiability. 1t is widely claimed that design
hypotheses are unfalsifiable and consequently scientifi-
cally illegitimate. Falsification of design hypotheses would
indeed be a tricky business. Virtually any proposed empir-
ical criterion for nondesign could be deliberately contrived
by a resourceful designer. Thus, attempts to prove that a
specific phenomenon was not designed would be virtually
hopeless.?

More generally, this criticism frequently rests on the
idea that design attempts are scientifically empty, being
reconcilable with absolutely everything. This hyperflexi-
bility charge, however, requires caution. There have been
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multitudinous novel empirical discoveries but relatively
few theoretical revolutions, which suggests that even
respectable scientific theories are flexible enough to adjust
to a wide range of unanticipated phenomena. Even in
cases where the alleged novel empirical phenomenon is
subsequently scientifically repudiated {claims for its very
existence being abandoned), during the initial period of
provisional acceptance there may even be multiple theoret-
ical proposals for accommodating it within a reigning
theory.4

Could there be evidence against design adequate for
scientific purposes? I see no reason why not. If we had
empirical evidence that the history of human evolution
really was a random “drunk walk,” then although absence
of design would not be entailed, the case for lack of design
(in that specific matter) would seem to be scientifically
defensible. That is not only adequate but perhaps as good
as could be demanded.® In any case, unfalsifiability does
not imply the absence of relevance and impact.

3. Nonpredictiveness. Closely intertwined with the unfal-
sifiability issue is a charge that intelligent design is non-
predictive. This issue, however, is not so straightforward
as often thought. First, it is generally recognized that scien-
tific theories make predictions only in conjunction with
other inferential resources—boundary conditions, auxil-
iary hypotheses, instrumentation theories, etc. Second,
different scientifically-essential principles operate at dif-
ferent levels in a conceptual hierarchy within science, at
different degrees of removal from the empirical trenches.®
What connection a conceptual component should have
with empirical predictions is partially a function of the
level upon which it operates. Further, science unavoidably
rests in part upon a conceptual matrix of deep metaphysi-
cal presuppositions. Such principles must generate some
payoff in the broader scientific picture, but that payoff is
not always so simple as particular identifiable empirical
predictions. Design theories might find their legitimacy
deeply enough within the structure of science to make
demands for specific empirical predictions inappropriate.
Such theories might, for instance, constitute key parts of
a scientific conceptual matrix whose payoff is more subtle,
more contextual.” Thus, what does or does not count as a
fatal difficulty for design theories will depend upon the
exact nature and level of such theories.®

Although space precludes discussion here, it is worth
noting that virtually every accusation in this area raised
against design theories applies equally to the uniformity of
nature—a principle whose scientific propriety few would
care to challenge® And although other principial objec-
tions to design theories in science also have been raised, 1
think that it can be shown that none of the objections with-
stand scrutiny.!® In fact, there are considerations which
suggest some degree of legitimacy for design theories. One
cluster of such follows briefly.
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4. Aliens. The concept of intelligent alien
design is certainly scientifically legitimate,
and that fact has implications often not rec-
ognized. There is no rule in science requiring
either that life on earth began here or that
theories concerning the origin of life on earth
be restricted in that manner. In fact, a num-
ber of prominent scientists (e.g., Fred Hoyle,
Francis Crick) have argued that life could
not have arisen naturally under prevailing
early earth conditions and time constraints,
and that life consequently had to have come
here from elsewhere. It is at least possible
in that case that life was specifically engi-
neered for earth conditions—that life as we
know it is an artifact of intelligent design
and agency.

There is nothing inherently unscientific
in that view nor in the idea that if life as we
know it is a designed artifact, then it is in
principle possible for us to discover that fact
through empirical investigation. This line of
reasoning can be extended further. It has been
suggested by various physicists (e.g., Andrei
Linde, Edward Harrison) that technologi-
cally advanced cultures might develop the
capability of generating bubble universes.
Advanced technology might even allow
specification of “natural” physical parame-
ters inside such universes — generating what
could appear inside such a universe to be
“cosmic fine tuning” or possibly even a
deliberately constructed message.!!

There seems little a priori reason for
thinking that creatures developed within
such a universe (perhaps as deliberately
intended results of specification of the
bubble’s parameters) would necessarily be
unable to determine the artifactual status of
their universe. Prohibitions against scientific
application of the concept of design either to
phenomena within what we normally think
of as nature, or to that “nature” itself, seem
thus mistaken. So long as the cosmic artisans
are natural (in some broader sense), the idea
that our universe (our ”“nature”) is intelli-
gently designed and that empirical investi-
gation can reveal that fact is in principle
scientifically legitimate.!?

5. Extensions. Two related considerations
extend the implications even further. First,
it is commonly observed that the identity of
the artisan(s) should make little difference.

In the movie 2001, recognition of the mono-
lith as designed was independent of any
knowledge of the identity, character, or
intentions of the designer(s) (or of the means
of production). Indeed, we would have
identified the monolith as designed even
had its artisan been supernatural. It cannot
be seriously maintained that one cannot
admit within science that something is
designed unless one knows or assumes that
the designer is not supernatural. Even if it
is illegitimate to consider the supernatural
within science, obviously designed phenom-
ena (e.g., a bulldozer) could still be legiti-
mately recognized as designed even if their
designer was in fact supernatural.

Second, sealing off science from recogni-
tion of the supernatural may not be trivial.
Whether an investigation is scientifically legit-
imate is surely independent of what ultimate
results the investigation generates. (Other-
wise, one would not know whether to apply
to NSF or NEH until after one’s investigation
were completed —a clearly intolerable situa-
tion for everyone concerned.}) One possible
outcome of relevant investigation would be
that the universe (or life as we know it, etc.)
was an artifact, and that the artisan(s)
was/were technologically advanced natural
beings. The investigation could surely be sci-
entific, and if the identity of the artisan(s)
as natural, alien, etc. were legitimately scien-
tific, then at least according to Popperians,
the latter part of that conclusion would have
to be empirically falsifiable—i.e., it would
have to be in principle empirically demon-
strable that the artisan(s) was/were not tech-
nologically advanced natural beings. Were
that shown, options concerning the identity
of the artisan(s) would be seriously restricted.
Indeed, the conclusion that the artisan(s)
was/were supernatural would be very close
to entailed. (That would, of course, consti-
tute an additional challenge to the separabil-
ity thesis. One related concern will emerge
later.)

I will not pursue this legitimacy issue
further here.”® But if considerations like
those above do not establish the scientific in-
principle permissibility of intelligent design
theories, they at least suggest that the oppo-
site conclusion is far from unchallengeable.
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Recognition—

The Practical Question

Such legitimacy would be of little significance were there
no reliable means of detecting or recognizing design (at
least sometimes) when it was manifested. What design-
recognition procedures are available to us, and could any
of them apply even in principle to natural phenomena?

1. Counterflow and artifacts. We tacitly recognize design
almost non-stop in the normal course of things—in physi-
cal, conceptual, and behavioral artifacts. Design recogni-
tion is essential even in various sciences, from the social to
such semi-hard sciences as anthropology, the Search for
ExtraTerrestrial Intelligence (SETI), and some forensic
sciences. However, the recognition process in virtually
all relevant instances rests upon recognition that some
aspects of the phenomenon in question exhibit counter-
flow—characteristics which nature unaided by agency
does not, would not, or even could not produce. SETI, for
instance, looks initially for signals of a type, pattern, or
frequency not likely attributable to natural processes.
Attempts to understand Stonehenge began with the trivial
recognition that it was an artifact and not a product of nat-
ural processes. That is the basic pattern of familiar cases of
design recognition —a preliminary recognition of counter-
flow and artifactuality.

Our typical dependence on counterflow generates a
potential difficulty with attempts to recognize design in or
of nature, since absence of familiar counterflow and artifac-
tuality seems to be precisely what characterizes nature as
nature — things we find in nature are exactly what nature
does, would, and can do. Could we then ever recognize
design in nature?'

2. Cognitive resonance. Design recognition does not
depend solely (or perhaps at all, in some cases) upon rec-
ognition of counterflow. What signals design —as opposed
to just artifactuality —is that designed phenomena typi-
cally manifest some characteristic that resonates with our
cognition. Even the most ordinary cases of design involve
more than merely something nature would not do. Being
deliberately agent-generated, they typically involve some-
thing that an agent, a mind, would do. That is the heart of
the concept of design. And that characteristic in principle
can be recognized independent of recognition of counter-
flow, and can exist independent of counterflow itself.!s

3. Designer psychology. But recognition of design in
nature solely on the basis of cognitive resonance seems
problematic. Surely what an agent or a mind would do
depends crucially on the type of agent/mind in question.
And once outside the realm of human design, we appar-
ently have no experience whatever, much less a basis for
a respectable induction. What, for instance, might be the
standard Alpha Centaurian psychological profile? What
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aims and values and concepts might such creatures have?
Would any of those things overlap with ours? Or how
would we know what a supernatural agent would be
inclined to do, or what sorts of design an utterly infinite
mind would find appealing?” These are, of course,
question-types rooted in Hume and which flowered in
Darwin.'8

What signals design —as opposed to
just artifactuality —is that designed
phenomena typically manifest some
characteristic that resonates with our

cognition.

Those are serious, but not necessarily fatal, questions.
For one thing, there might be common constraints govern-
ing any natural intelligence, or any physically-based
intelligence. Indeed, SETI research tacitly employs that
assumption in determining what microwave bands to pay
particular attention to. For example, arguments for the
so-called “waterhole” search principle involve assump-
tions concerning not only alien capabilities, but alien
broadcast band selection strategies.

With a supernatural designer, however, such con-
straints might be absent. But within Judeo-Christian theol-
ogy there are further potentially significant resources. First
is the doctrine that humans are created in the image of
God. The exact character and implications of that doctrine
are disputed, but to the extent that it bears upon structures
of human cognition, it may provide a basis for recognition
of at least some instances of supernatural design. (In fact,
science itself depends upon nature’s intelligibility to us,
which may in its turn depend upon structures in our cog-
nition imaging structures in God’s wisdom which he built
into the creation.) Second is the traditional view that
humans were created to be knowing beings. That opens
the possibility of our having inbuilt resources allowing rec-
ognition of design, whether that design be human and
alien design involving counterflow and artifactuality, or
supernatural design in nature involving neither of those
properties.’

4. Design-recognition faculties. Is there reason to think
that we do have such capabilities? Oddly enough, Darwin
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himself, in the last year of his life, testified
that a conviction of design in nature “often
comes over me with overwhelming force
.2 It was a conviction that happened to
him —not an inference or choice or anything
else of his own doing.

The contemporary biologist Francis Crick
sees this intuitive tilt toward involuntary
design convictions as pervasive and power-
ful enough to necessitate posting warnings
for biologists. He cautions: ”Biologists must
constantly keep in mind that what they see
was not designed, but rather evolved.”?!

The idea that we have an inbuilt design-
recognition ability can be found in William
Whewell and is mentioned in David Hume,
but it is most explicitly explored in the
eighteenth-century Scottish Common Sense
philosopher Thomas Reid. According to Reid,
our basic recognition of design (in particu-
lar, of certain properties as marks or signs
of design) does not involve either prior expe-
rience, induction, or inference of any sort,
but is ultimately involuntary and perceptual,
roughly paralleling ordinary sensory per-
ception. As a consequence of the constitu-
tion of our nature, certain sensory events
trigger in us particular cognitive states,
including not only direct recognition of and
convictions concerning trees and other
humans, but also recognition of and convic-
tions concerning design.

Although I will not go into it here, I think
that Reid’s view is plausibly defensible.?? He
at least seems to be right that in our ordinary,
everyday recognition and identification of
human design (spoons, chairs, space shut-
tles) we do not engage in inference, calculate
probabilities, or anything of the sort. (I sus-
pect that we have little clue as to what some
of the relevant probabilities even are)® In
fact, we sometimes appear able to directly
and immediately recognize design in objects
wholly beyond our previous experiences,
and we presume that we would recognize as
designed at least some alien artifacts whose
very categories lie outside the experiences
of any human being. But if something like
a Reidian view is right, then recognition of
design might have a legitimate claim to
being observational and (at least in this
respect) to being potentially as legitimate in
science—and as reliable—as are other per-
ceptual matters.?!

Differences—

The Pragmatic Question
Suppose, then, that reference to design is in
principle legitimate in “natural” science, and
that we could in principle recognize some
occurrences in nature were such present.
Would it make any real difference to science?
It might initially appear that it would not.
Two sets of considerations follow.

1. Inferences to/from design. There are two
categories of design inference that require
separation: (1) inference to design; and
(2) inference from design. Inferences to design
involve moving from particular empirical
data to the conclusion that the phenomenon
in question is a result (directly or indirectly)
of deliberate design. Such inferences would
require something like bridge principles
stipulating that the relevant empirical char-
acteristics indicate designedness. Establish-
ing such connections in certain situations is
unproblematic—we do so routinely every
day. Unfortunately, as noted earlier, the
everyday clear cases typically involve coun-
terflow, and counterflow is precisely what is
systematically missing (or at least bitterly
contestable) in the cases of interest in natural
science. Significantly weakening any induc-
tive case for the crucial bridge principles are
the facts that (1) the familiar cases are with-
out exception from the artifactual category
and (2) that this artifactuality plays a signifi-
cant role in design attribution in those famil-
iar cases, whereas (3) the cases of interest
(design in nature) are apparently outside the
artifactuality category and lack that often
crucial characteristic.

Inferences from design involve moving
from design claims (whether presupposi-
tions or conclusions) to other empirical
matters (e.g., empirical predictions). Some
such inferences are in familiar cases unprob-
lematic. Others are much less secure, given
that designers can act in surprising ways.
Depending upon the designer’s values,
motivations, capacities, conceptions, inter-
pretations of situations, theories, etc. (all the
way up to worldviews), a designer may
do any number of totally unanticipatable
things. Thus, although recognizing design
and (after the fact) making sense of design
may be nearly trivial in some cases regard-
less of the designer’s character, values,
intentions, beliefs and so forth, predicting the
shape of design activity in the absence of
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significant knowledge of those things may be virtually
impossible. Thus, inferences to design in nature seem
problematic, and even if such design is simply granted,
it does not seem to lead far scientifically.

2. Gaps, non-gaps, and existence proofs. If we look more
specifically at instances involving design, the fact/pres-
ence of design often seems to be unconnected to any scien-
tific leverage such instances generate. That contention may
be supported as follows. Specific design cases seem to
come in two varjeties—with and without natural causal
gaps in the production of the phenomena in question.”
Let us discuss them in turn.

If we look more specifically at instances
involving design, the fact/presence of
design often seems to be unconnected to
any scientific leverage such instances

generate.

Gaps. Suppose that the first human landing on Mars
was confronted with an undeniable Martian bulldozer—
a clear case of design involving a natural causal gap, since
nature’s capabilities unaided by agency stop well short of
producing bulldozers. Discovering this bulldozer, we
would infer the existence of a suitable intelligence with
suitable technical capabilities. We might even be able to
infer various things about the designer(s) from the bull-
dozer. We also might acquire substantial technical and
technological knowledge from examination of the bull-
dozer, and might even learn some new theoretical princi-
ples as well. However, except for matters closely linked
to the fact of the gap (e.g., the existence of the artisans),
nearly everything we would learn would depend on the
mere existence of the bulldozer —not on either its design-
edness or its artifactuality. Suppose that by some wild
freak of chance, random processes had produced that
exact bulldozer, down to its very molecular structure.
Whatever processes operated in the bulldozer, whatever
_ principles its functioning exhibited —all would be exactly
~ as manifest in the chance bulldozer as in the actually
designed bulldozer, and anything that was there to be
learned in the one would be there to be learned in the
other. Beyond issues of mere artisan existence, whether
the bulldozer is designed seems completely irrelevant on
these specific counts.?
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Non-gaps. Gapless design cases would seem to offer
even less prospect of unique scientific fruitfulness. If there
are no gaps, then whatever the phenomenon, there will
be a natural explanation (at the immediate level) of its
existence and its characteristics. The fact that it also was
designed would offer no more insight into function, prin-
ciples, or mechanisms than would its mere existence. Its
existence and its operation would (back arbitrarily far)
seem to be wholly explicable in mechanical (at least natu-
ral) terms. There might be features about it which implied
the existence ultimately of an intelligence that designed
it indirectly, but what scienfific impact would that have?
Design would seem to be simply an add-on layer. If there
are no gaps, then aside from issues of ultimate origins, the
“designed” conclusion would seem to have no empirical
implications not already implicit in the very structure,
governance, and course of nature itself.

As before, any such “natural” phenomenon could
constitute an existence proof, but even more than before,
designedness would seemingly play no role. Here js an
interesting recent example. An astronomer concerned with
observational-field limitations of X-ray telescope lenses
read an article discussing the structure of lobster eyes
(more generally, macruran eyes), and recognized it as a
possible solution to the problem. Some X-ray telescope
technology now being developed embodies lessons learned
from phenomena—lobster eyes—which the researchers
apparently did not need to see as designed in order to
learn the relevant lessons from it.”” Here again, it was an
existence proof —not any inference from designedness® —
which did the work.?

A Deeper Look

Perhaps this dismissal is a bit too quick and simple. Recall
the earlier point that how conceptual components of sci-
ence function and what demands might be legitimately
made of them are not all of a kind. Unnuanced demands
that the payoffs of incorporating design and related con-
cepts into science be immediate and empirically specific
may reflect insufficient appreciation of some of the philo-
sophical complexities involved. But what other sorts of
payoffs might design possibly offer? Following are several
suggestions.

1. Contextual embedding. Christian theology played a
significant (perhaps pivotal) role in the birth of modern
science. The doctrines of creation and of divine volun-
tarism figured prominently in rational justifications of
essential presuppositions—uniformity of nature, intelli-
gibility of nature, necessity of observation, reliability of
human sensory and cognitive faculties, permissibility of
experiment, and the like. The idea of design was crucial —
things that are designed are typically intelligible, embody
consistency and coherence, and generally must be empiri-
cally examined to determine what the actual structure is.
Indirectly, then, design theories would tie into a deeper
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legitimation of science’s presuppositions
than is otherwise available and might thus
afford one a worldview which was more
organically unified on its upper levels. Such
unification, as a form of consilience, some-
times even has evidential force.

2. Perspectives. Taking nature (or subsys-
tems) to be designed could also generate a
substantively different perspective on real-
ity. Since science cannot even in principle
avoid taking some of its character and some
of its conceptual resources from the larger
conceptual matrix within which it is located,
that could have significant scientific conse-
quences. Deep principles concerning the
nature of reality —including design—can
affect such scientifically consequential mat-
ters as what sorts of theories might be
considered legitimate, what sorts of concep-
tual resources are acceptable, what sorts of
proposals can be considered plausible, what
sorts of investigative questions are asked,
what sorts of patterns in phenomena are
even noticeable let alone considered genuine
and revealing, what sorts of approaches are
seen as legitimate and potentially fruitful,
and what criteria proposed answers must
meet.? As a broad example, think of the pro-
found historical scientific consequences of
replacing organic metaphors in science with
machine metaphors.®! '

3. Understanding. On some views, under-
standing relevant truth is the deepest aim of
science. Suppose that the fact of something
being designed did not entail or predict any
other empirical matters at all. That some-
thing is a product of design is nonetheless a
substantive and upright bit of information
about it even if knowing that it was designed
did not help us understand its purpose, its
history, its origin, its means of production,
its producers, its operation, its incorporated
principles, or much of anything else. Saying
exactly why and how that is scientifically
interesting is not easy. Still, any scientific
investigator who managed to overlook the
designedness of, say, a Martian diesel bull-
dozer would be inept. Surely exactly the
same must be said about nature. Even were
the designedness of nature to have no fur-
ther scientific implications, the fact of that
design would nonetheless be a legitimately
scientifically interesting fact, and one which
ought not be overlooked.*

4. Existence. Genuine design—with or
without gaps — would imply the existence of
a designer(s).® If (e.g., in a Hoyle or Crick
scenario) it appears that perfectly natural
aliens designed and produced life as we know
it, then that would be scientifically impor-
tant and could have significant further impli-
cations for research questions, aims, strate-
gies, and permissible conceptual resources.
But bare facts just concerning existence, even
without such implications, are neither trivial
nor scientifically irrelevant. Even if the only
thing we learned was that such aliens (had)
existed, this mere existence would have as
much scientific propriety as the establish-
ment of the existence of some new phylum
on earth (as in the recent lobster lip case in-
volving Symbion pandora), or the existence of
some (any) lifeform on Mars. After all, the
discoverers of S. pandora did not have to sub-
mit their reports to The Journal of Philosophy.
Were it established that “normal” aliens (and
not supernatural beings) had generated the
bubble universe we inhabit, that absolutely
would not be a matter of indifference to sci-
entists —either qua scientists or qua human
beings. And if empirically-based investiga-
tions began suggesting that the bubble-
designing agent was not merely (natural)
alien, it is not completely obvious why that
could properly be of interest to scientists only
gug human beings and not qua scientists.®

It will, of course, be claimed that science
could not establish the latter. Although it
should not be forgotten that some are unpre-
pared to admit any limitation on science,*
those who do stipulate naturalistic limits for
science risk forcing science to miss—or
worse, to deliberately ignore —what would
be the biggest scientific story ever.

5. Conceptual space. Being open to design
offers a further possible scientific benefit.
Design theories can allow conceptual space
for gaps in the course of nature. There may
or may not actually be such gaps (that is an
empirical question, and design as such cuts
neither way here), but (paralleling an earlier
point) if there are gaps, then any science
which denies their existence will of necessity
be either incomplete (offering no relevant
explanation of some aspects of the phenome-
non in question) or mistaken (offering a full,
gapless explanation where a gap in fact does
exist). Some design theories could permit
scientific recognition of gaps for what they
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are, whereas blanket prior rejection of the possibility of
design—and with it, the practical possibility of gaps—
would deprive science of that flexibility.

Design theories can allow conceptual

space for gaps in the course of nature.

That would have consequences for the alleged “self-
correcting” nature of science. In cases where the truth of
the matter is non-natural, even were some favored natu-
ralistic theory discovered to be false, science would be
forced by methodological naturalism to consider only nat-
uralistic replacements—all of which would ex hypothesi
also be mistaken. Furthermore, a doctrinaire commitment
to methodological naturalism conjoined with a commit-
ment to the position that the picture produced by science
is correct and potentially complete very nearly entails
philosophical naturalism. Of course, many religious believ-
ers explicitly deny the completeness of science, contending
that wherever the supernatural is concerned science should
fall silent. But to fall silent where it should and to speak
where it should, science will need some means of identify-
ing if, when, and where supernatural activity may be
occurring (or has occurred). If science, however, can iden-
tify ifs, whens, and wheres of supernatural activity, then
those cases for excluding design which rest on claims that
science cannot recognize the supernatural even in princi-
ple, are thereby undercut. Unless relevant boundaries are
simply stipulated arbitrarily or a priori, making a real case
for some version of the separability thesis is going to be
unavoidable for strict methodological naturalists.

6. Reverse engineering and tenacity. One of the major
pragmatic objections to design theories is the worry that
scientists (being a lazy, depraved lot) would take the easy
way out in the face of scientific difficulty, would appeal to
divine agency, and thus would never discover material
solutions even when there were such. They would simply
quit too soon.

This is a legitimate concern, and was expressed at least
as early as the 1600s, in the works of both Bacon and
Boyle.” But failure to realize when it is time to quit is prob-
lematic as well. Crop-circle enthusiasts who reject expla-
nations involving human pranksters and are holding out
for alien activity evidently do not know when to quit.
Erstwhile inventors of perpetual-motion machines (who
accuse physicists of accepting the Second Law merely as a
lazy way of avoiding the hard work of inventing perpetual
motion) have also fairly clearly not learned when to quit.
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If life on Mars ultimately originated from microbes
inadvertently carried to Mars by NASA probes, far future
Martian scientists trying to figure out exactly how life
spontaneously originated on Mars by chemical evolution
will need to learn when to quit—when to give up on that
research program. And if Hoyle, Crick, and others are cor-
rect, biologists who are still trying to figure out how life
emerged from nonlife under early earth conditions in the
time available, have failed to learn when to quit. Openness
to design would permit recognition and flexibility, were
such warranted, concerning when to quit—when to aban-
don degenerating research programs.

If science were pursued within a design conceptual
context, then—if the designer were God —science literally
would involve, as Kepler allegedly put it, “thinking God's
thoughts after him.”® Science would in a sense be an
extended attempt at reverse engineering. As some others
have noted, that reverse-engineering picture is suggestive.®
In some cases involving human artifacts, design theories
are exactly what prevent investigators from quitting too
soon. Manufacturers (of cars, computers, chips, etc.)
frequently disassemble their competitors’s new products,
looking for innovations, problem solutions, and the like.
In that investigation, puzzling features are especially thor-
oughly investigated precisely because it is assumed that
the product is designed and that the puzzling feature must
be doing something significant, that it is not there simply
by chance, for instance. One wonders if the ever-shrinking
list of human vestigial organs would have gotten as large
as it once was had researchers been working from a design
perspective of humans as “fearfully and wonderfully
made.” The tag “functionless” might have been attached
a bit less blithely in that case—as might the term “junk”
to “DNA."%0

7. Empirical ground level. Design has not been scientifi-
cally completely barren even at ground level. Much of the
data upon which Darwin built his case had been generated
by investigators pursuing design conceptions. Concerning
the allied concept of teleology, historian of science
Timothy Lenoir recently observed: :

Teleological thinking has been steadfastly resisted b

modern biology. And yet, in nearly every area of
research biologists are hard pressed to find language
that does not impute purposiveness to living forms.4!

But resisted or not,

[In early nineteenth century Germany] a very coher-
ent body of theory based on a teleological approach
was worked out, and it did provide a constant fertile
source for the advance of biological science on anum-
ber of different research fronts.4

John Hedley Brooke cites various other examples.®
And Harvey famously discovered circulation of the blood
partly as a result of the conviction that certain structures
in blood vessels were there for some reason. Such payoffs
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have not been confined to biology. Fermat’s
(and later Maupertuis’s) principle of least
action (and its descendant Lagrangian and
Hamiltonian formulations) seems to many
straightforwardly teleological. Yet Max
Planck claimed:

Amid the more or less general laws
which mark the achievements of phys-
ical science during the course of the last
centuries, the principle of least action
is perhaps that which ... may claim to
come nearest to [the] ideal final aim of
theoretical research [i.e., to “condense
all natural phenomena which have been
observed and are still to be observed
into one simple principle ...”].#

Here Planck has singled out something
carrying at least the distant whiff of design
and intent as coming closer to the ideal of
science than does any of its competitors.®®
Indeed, the whiff may not be all that distant.
Elsewhere, Planck says:

[W]hat we must regard as the greatest
wonder of all, is the fact that the most
adequate formulation of this law cre-
ates the impression in every unbiased
mind that nature is ruled by a rational,
purposive will.46

On the other hand, design hostility has
sometimes interfered with data acceptance
and theory advance. For instance, just as
some resisted Big Bang theory because it
looked too much like a creation, some may
resist fine-tuning empirical data because
conceding genuine knife-edge fine tuning
threatens to stick one with deliberate super-
natural planning as the only plausible
explanation.?

Present Prospects

Does science need to explicitly acknowledge
design theories at this point? I do not know
the answer to that question. But it may be
that science already implicitly does so. Sci-
ence presumes a cosmos which is uniform,
coherent, and intelligible, a universe in
which beauty and elegance can be important
markers of theoretical promise.* Those are
arguably characteristics which any science-
permitting cosmos would have to have, are
plausible characteristics of a world a mind
would plan, and are characteristics which,
in the absence of a planning mind, must be
either reduced to subjective human projec-

tions or left to hang implausibly in midair as
“brute.” That is why physicist and author
Paul Davies (who is not a believer of any
sort, so far as I know) recently remarked:

Science began as an outgrowth of
theology, and all scientists, whether
atheists or theists ... accept an essen-
tially theological worldview.4?

If Davies is right —and I think he is — then
why do so many scientists fail to recognize
that fact? Why have anti-design commit-
ments played such a prominent role, both in
biology (e.g., in connection with the initial
enthusiasm in some circles for Darwin) and
in cosmology (in many-world theories em-
braced by some to circumvent fine-tuning
arguments)?® Why are some, like Richard
Dawkins, so hostile to design theories that
they will assert that employing design theo-
ries is “cowardly and dishonest” —i.e., not
merely a scientific failure, but a moral failure
as well?>!

I think that in some cases the answer
involves deep religious matters.®> But in
other cases, it may be that the capital which
science has gotten from theologically and
design-shaped metaphysical principles wears
the mask of the familiar, and that science
(and many scientists) live off that capital
without knowing its source—much as some
contemporary ethics live off the capital of
historical theistic ethics often without being
aware of that fact. It is perhaps as Einstein
once asked: “What does a fish know of the
water in which it swims all its life?”

Although science operates de facto in a
deep design context and is suffused with the
structuring presuppositions of that context,
does science need the sorts of overt empirical
ground level design theories recently advo-
cated? Indeed, can design theories go beyond
the contextual, the perspectival, the empiri-
cally indeterminate? Again, I do not know
the answer to that question. However, 1 see
no compelling justification for either hostil-
ity or prohibitions. Current intelligent design
theories do not (it seems to me) have much
to show at this point. But a remark of Andrei
Linde’s in a different context is intriguing:

A healthy scientific conservatism
usually forces us to disregard all meta-
physical subjects that seem unrelated
to our search. However, in order to
make sure that this conservatism is re-
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ally healthy, from time to time one should take a risk
to abandon some of the standard assumptions. This
may allow us either to reaffirm our previous posi-
tion, or to find some possible limitation of our earlier
point of view.> +
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Notes

1“Methodological materialism,” “methodological atheism,” and
“methodological naturalism” commonly are used interchange-
ably. Although perhaps not the first use of the term, the use in
recent discussion of “methodological naturalism” probably origi-
nated with Paul DeVries. As Stephen Wykstra has pointed out,
the standard characterization of methodological naturalism (MN)
requires some adjustment to allow for the possibility that “nature”
ina theistic universe and “Nature” in a non-theistic universe might
be significantly different and that MN as a stipulation that science
deal only with the natural realm thus would not necessarily be
equivalent to a stipulation that science operate as if philosophical
naturalism were true.

2Some standard conceptions of science would offer few resources to
opponents of design. On anti-realist perspectives, the only plausi-
ble substantive objection would be if design concepts failed to be
of practical use. That (as will emerge later) has not historically been
the case.

3But exactly what that presumed fact would show is far from clear.
Rigorous proof is, of course, not even on the scientific table —nor is
rigorous falsification, for that matter. Closer to home, the parallel
problem even in some cases of human design—as in deliberate
attempts to conceal murder, arson, etc. by trying to make it look
like a random accident or as an otherwise purely natural event—
constitutes no difficulty whatever in generating scientifically
legitimate design conclusions in anthropology, SETI, or even in
confirming other cases as deliberate murder or arson. (That means
that on a formal level, design cases would parallel what logicians
call “half-yes machines.”) In any case, it should not be forgotten
that unfalsifiability does not imply inconsequentiality. Thorough-
going paranoia is probably strictly unfalsifiable to its victims,
but (like “bliks” in discussions of an earlier era) makes a profound
difference. Similarly, uniformity of nature is probably strictly
unfalsifiable, but is obviously not devoid of impact in science.

4For example, see the polywater case in Michael Friedlander, At the
Fringes of Science (Boulder: Westview, 1995), 78.

50f course, establishing that the path in question is a drunk-walk or
that there is no design-relevant direction would not be trivial.
In fact, it would encounter a problem frequently pinned on some
design advocates—that being a dependence on “arguments from
personal credulity,” i.e., that we cannot identify a direction does
not necessarily establish the absence of such direction. In the
present case, the problem is compounded by the fact that the
randomness of the walk would probably have to be established
in part by reference to deep historical phylogenetic dead ends
linked in specified ways to other evolutionary paths.

6This hierarchy climbs (roughly) from empirical data through theo-
ries (having varying degrees of theoreticity) through (among other
things) axiological principles, principles concerning what concepts
were or were not permissible, and on finally to metaphysical and
even worldview matrices. For further discussion, see e.g., Stephen
Wykstra, “The Interdependence of History and Philosophy of
Science” (Ph.D. diss., Pittsburgh, 1978).

7Of course, there is a consequential tradeoff here. The further up the
hierarchy design conceptions operate, the less rigid will be any
connection between such concepts and empirical data, and the less
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stringent the empirical demands that can be made upon such con-
cepts. On the other hand, the further up the hierarchy design
operates, the less directly will empirical cases substantiate design
principles. Thus, what a design theory might gain in immunity,
it might lose in immediate empirical substance.
8But suppose that more specific predictive demands were appropri-
ate. It certainly does not seem to be true that design theories are
inherently non-predictive. If we know or believe that some subsys-
tem S of some object is designed for some purpose or function, we
can often predict some things concerning the existence and charac-
teristics of correlated entities or other subsystems. (Or if we know
anything about the tendencies of the designer, we could make even
counterfactual predictions concerning how the designer would
or might design in specified possible cases.) It might turn out that
the specific design theories associated with contemporary design
advocates make no requisite predictions, but that is simply a fail-
ure of local theory —not a principial problem. See my Nature,
Design and Science (Albany: SUNY, 2001) for further discussion. Itis
also worth noting that intelligent design theories are basically
agency theories, and that when dealing —even as scientifically as
we can—with agents, our theories are quite routinely severely
limited in predictive power, although often (after the fact)
explanatorily quite powerful. [ have made this point elsewhere, as
has Bill Dembski.
91 have discussed this in some detail in Nature, Design, and Science.
0That is the thrust of chapter 9 of Nature, Design, and Science.
1]n an interview with Rudy Rucker in Wired 3.07 (July 1995), Linde
said:
If | create an inflationary universe with a small density, I can
prepare the universe in a particular state ... [I]f ] am preparing
a universe in some peculiar state, ] can send [a] message
encoded in the laws of physics. ... Let us imagine that someone
made our universe as a message. ... To send a long message
you must make a weird universe with complicated laws of
physics. ... The only people who can read this message are
physicists. Since we see around us a rather weird universe,
does it imply that our universe was created not by God, but
by a physicist-hacker? [ do not entirely think of this possibility
asajoke.
And John Horgan describes this speculation by Linde:
[Plerhaps the [alien] engineer could manipulate the seed of
preinflationary stuff in such a way that it would evolve into a
universe with particular dimensions, physical laws, and con-
stants of nature. In that way, the engineer could impress a
message of some sort onto the very structure of the new uni-
verse. In fact, Linde suggested, our own universe might have
been created by beings in another universe, and physicists
such as Linde, in their fumbling attempts to unravel the laws
of nature, might actually be decoding a message from our
cosmic parents (John Horgan, The End of Science [New York:
Broadway, 1996], 101).
Some ID advocates, e.g., Walter ReMine, have also argued for a
“message” reading of some aspects of nature.
12There might, of course, be all sorts of nasty problems in pursuing
such investigation (e.g., problems with design recognition), but it
does not appear that those are of necessity principial problems.
3] have done so elsewhere in Nature, Design and Science, chap. 10.
“In fact, when presumed counterflow turns out to be naturally
explainable, attributions of design often disappear. A nice example
is the case of Jocelyn Bell Burnell’s discovery of quasars, the first
such source being initially (semi-humorously) informally desig-
nated “LGM-1" (Little Green Men-1), a designation which disap-
peared as natural mechanisms for such pulsed signals began to be
proposed.
150f course, if some things in nature are products of intelligent
design, there is a broad sense in which those things are artifacts.
(Atleast, without agentactivity at some point in their history — per-
haps primordial —they would not be as they are, or perhaps might
not even be.) Thus the formal (although not the practical) problem
would disappear. Substantial stretches of what we had previously
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categorized as natural actually would belong in a different cate-
gory. Suppose, for instance, that our cosmos was an artificially
generated bubble universe. What we previously took to be natural
actually would be artificial. Counterflow, in the relevant broader
sense would have to be defined against the background of a
hyperphysics or urphysics inhabited by the aliens involved. Dis-
covering all that might be a nasty problem (to put it mildly), but
the present conceptual problem would be removed. Of course, if
nature is supernaturally created ex nihilo, then there is evidently
no physics or urphysics background for some broader sense of
counterflow to even be defined against. Nature would be an arti-
fact, but not artifactual as distinct from natural.

16Critics of design theories, nearly without exception, in effect take
design to be a theory of mere artifactuality rather than of design.
Unfortunately, this is true of some design advocates as well.

7There are a number of complicated issues here. For instance, in
prosaic cases, we sometimes recognize design through recognizing
value. Many argue that value is subjective, nonscientific, socially
induced, an accident of upbringing, etc. I do not think that this
is true, but in any case, science itself requires application of certain
values to operate at all - this is one of the major lessons of philoso-
phy of science over the past several decades. Most scientists recog-
nize not only epistemic values, but others, too — the values of truth,
understanding, comprehension, as well as those of elegance, sim-
plicity, consistency, and the like. Scientists committed to the legiti-
macy of such values —and whose science relies upon recognition
and respect of such values — cannot very well reject design merely
on the basis of its connections to value, nor upon its alleged ten-
dency to import values into the scientific context.

18This cuts both ways, of course. If we cannot make defensible
design judgments absent knowledge of the mind of the designer,
then we cannot eliminate the possibility of design either. On the
other hand, if the only evidence one has concerning a designer
is through the designer’s artifacts—i.e., if one only knows the
designer’s intentions, style, and so forth from empirical investiga-
tion of artifacts —then to the extent that design-based predictions
depend upon having information concerning those intentions,
style, etc., to that extent any predictive power which a design the-
ory has will arise ultimately from the empirical data in question
alone, and thus may in principle be available to empirical science
without the mediation of any explicit design theory. Such theories
might be heuristically useful, but logically, at least, they may be
superfluous. In this connection, I think that it is significant that in
Michael Behe’s design proposal, the scientific work is done by the
concept of irreducible complexity, whereas Behe's claim that irre-
ducible complexity is a sign of design and the conclusion of design
itself does (it seems to me, anyway) little if any scientific work atall.

Herschel took the (then presumed) fact that atoms of a given type
were all identical —reminiscent of the uniformity of objects mass
produced by a stamping machine—as evidence of their artifac-
tuality. Suppose that instead of mere uniformity we were to dis-
cover that every atom had a submicroscopic display (in flawless
Hebrew) of a scriptural reference. And suppose that with our
H. G.Wells-o-scope we established that nothing other than purely
natural processes and events occurred in cosmic history back to
the Big Bang. It would still be perfectly rational to identify that as
designed despite the complete absence of counterflow, of any clue
as to how it was done, etc.

2Quoted by the Duke of Argyll, “What is Science,” in Good Words
(April 1885): 236-45, p. 244.

AFrancis Crick, What Mad Pursuit (New York: Basic, 1988), 138.

2More specifically, Reid takes the concept of design to apply most
basically to minds. Design applies to other phenomena in, strictly
speaking, only a derjvative sense. I have discussed Reid’s view in
much fuller detail in “Perceiving Design,” in Neil Manson, ed., God
and Design (London: Routledge, 2003), 124-44.

B[ have discussed this (as well as some objections to this line of
thinking) in “Perceiving Design.”

2In any conceptual pursuit, we ultimately have to simply depend
upon some basjc human intuitions. Even mathematics must rest

24

at bottom on some apparently built-in intuitions concerning possi-
bility and necessity and the like. And it does nothing toward
escaping that fact to demand some criferia for such matters. Some-
thing at Jeast similar seems to be true for sensory perception,
recognition of the existence of other minds, and so forth. The
demand for formal criteria for recognizing design seems to presup-
pose that design recognition does not have roots as deep as these
other matters, and I am not sure exactly what the case for that
presupposition is supposed to be. There are obvious disagree-
ments over design, but in all these areas there are fuzzy zones and
disagreements (concerning matheématical intuitions, concerning
the conditions under which something may be said to be conscious
and/or intelligent, etc.).

BWe confront gaps all the time. A can of beans is something nature
unaided by agency would not produce —there is a gap between
nature’s capabilities and the can of beans. So when confronted
by the latter we fill the gap by appeal to human agency—a
humans-of-the-gap explanation. Other gaps might require other
gap measures. SETI, for instance, seeks phenomena which would
require an aliens-of-the-gap explanation.

2%Philip Corso, in The Day After Roswell (New York: Pocket, 1997),
120, claims that one military person poked his head into the
(alleged) crashed Roswell craft, looked out through a port, and
despite the fact that it was night found himself able to see every-
thing outside quite clearly. This purportedly constituted crucial
impetus to the idea of night vision goggles. The port was, of course,
designed. But suppose that that precise sort of structure had
evolved naturally and Darwinianly in a giant squid, and that some-
one preparing the squid head for display had looked out through
the squid’s eye lens just as the power failed —and had discovered
herself seeing everything quite clearly. These two episodes could
have had exactly the same consequences for triggering subsequent
technological developments. Presence or absence of gaps in the
lens production, and presence or absence of design would make no
difference. In either case, the importance was the existence proof of
a possibility. How it came into existence had no bearing upon that
whatever. In some cases, discovery of a designed artifact might
provide clues concerning methods of production, but in some cases
it might not. For instance, Thomas Edison experimented with hun-
dreds of different substances for light-bulb filaments. Given the
wide and wild range of trials, one might almost think that he had
seen a lightbulb, and via that existence proof knew —but knew
only — that there was some sort of skinny thing which would work.
Would anyone who really understood light bulb theory have tried,
for instance, horsehair, as Edison did? Or settled upon bamboo
splinters as the filament of choice, as Edison did? The suggestion of
carbon filaments came from Edison’s African-American assistant,
Lewis Latimer.

7].R. P. Angel, “Lobster Eyes as X-ray Telescopes,” Astrophysical
Journal 233 (1979): 364-73, M. Chown, New Scientist 150, no. 2025
(13 Apr 1996): 20. Space deployment of a lobster-eye telescope is
apparently projected for 2009.

ZBThere are numerous other cases of what is coming to be known
as “biomimetics” —defined by the University of Reading Centre
for. Biomimetics as “the abstraction of good design from nature.”
See e.g., Jim Robbins, “Engineers Ask Nature for Design Advice,”
New York Times (Dec 11, 2001); and Delta Willis, “Naturally
Inspired,” Natural History 105, no. 2 (Feb. 1996): 53-5, especially
p- 53. Recognition of similarity between things in nature and later
human invention goes back some ways—see, e.g., J. G. Wood,
Nature’s Teachings: Human Invention Anticipated by Nature (London:
Daldy, Isbister, 1877).

There is a significant irony here. Some design advocates distin-
guish between “operation” science and “origin” science (the
former involving only continuing lawlike regularities), and cite
that distinction to undercut the scientific legitimacy of evolution-
ary theories of origins. But if that is a good distinction, then design
might have no implications internal to operations science unless
there were gaps and supernatural intervention.
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3For further discussion of this general point, see e.g., Stephen
Wykstra, “Should Worldviews Shape Science?” in Jitse van der
Meer, ed., Facets of Faith and Science 2 (Lanham: UPA, 1996), 123-71,
and Wykstra, “Religious Beliefs, Metaphysical Beliefs, and Histori-
ography of Science,” Osiris 16 (2001): 29-46.
31n fact, the idea of design has factored into not only resources and
motivation for theorizing, but even into the courage to carry out
such theorizing in specific directions. That could affect not only
the guestions one asked —which one might otherwise never con-
sider —but the manner of pursuit. Along this general line, in the
Mysterium Cosmographicum, Kepler claimed:
[T]here were three things above all for which Isought the cause
as to why it was this way and not another —the number, the
dimensions, and the motions of the orbs. I have dared to carry
out this search because of the beautiful correspondence of the
immobile Sun, fixed stars, and the intermediate space with
God the Father, the Son, and the Holy Spirit.

Insimilar fashion, Newton was emboldened by a doctrine of divine

omnipresence to countenance something very like the otherwise

proscribed concept of gravitational attraction at a distance.

32In light of such pervasive usefulness, orthodox anti-realism would
dictate the embracing of design-—albeit, of course, not as literal.
Ironically, anti-realist heuristic employment of design poses some
risk for design opposition, since instrumentally successful
heuristics have a history of turning into realisms. For instance,
Einstein’s light-quantum idea was originally proposed heuristi-
cally. See e.g., Shapere, “Discussion: Doppelt Crossed,” Philosophy
of Science 55 (1988): 134-40, 138. Quarks constitute another physics
example. Most scientists historically have thought that they were
pursuing truth, and that has provided much more durable and
effective motivation and inspiration than the pursuit of as if. And if
design applies to us and our cognitive systems, we would have
better grounds than otherwise available for thinking that there
really is something to our typical conviction that our science aims
atand sometimes captures genuine knowledge.

] take “design” to mean “design,” and not merely “apparent
design” or “design-like” as Dawkins and some others do.

*There is some interesting history here. For instance, Newton, in the
“General Scholium” says: “And thus much concerning God; to
discourse of whom from the appearances of things, does certainly
belong to Natural Philosophy,” (Newton, Principia, Florian Cajori
revision of Andrew Motte [Berkeley: California, 1962], 546). See
also some of the “Questions” in the later editions of the Optiks.

%In his essay “Awesome versus Adipose,” Free Inquiry 18, no. 2
(Spring 1998), Peter Atkins says: “Science gives us the prospect of
full understanding, for it continues to show that, given time, there
is no aspect of the world that is closed to its scrutiny and explana-
tion.” And that is not merely an in-principle competence. At the
very end of his The Creation (Oxford and San Francisco: Freeman,
1981), Atkins says: “We are almost there. Complete knowledge is
just within our grasp” (p. 127). It is worth noting that the view that
science has no limits does not entail that religious principles are
all false, but only that if they are true, science can establish them.
That was, of course, the contention of natural theologians. In this
connection, see Mikael Stenmark Scientism (Aldershot: Ashgate,
2001), 10.

360f course, some benefits of this type could be achieved by employ-
ing design instrumentally, or heuristically similar to Dennett’s
contention that one has the best chance of beating a chess computer
if one plays it as if it is intelligent. Even Dawkins, in attempting to
describe a key feature of biological nature, resorts to counterfactual
reference to an intelligent designer —see Blind Watchmaker (New
York: Norton, 1987), 21. That may be defensible. But it is not clear
why that move should be needed or even preferred.

37For instance, Boyle, in his 1688 Disquisition writes:

a Naturalist [scientist], who would Deserve the Name, must not
let the Search for Knowledge of First Causes, make him Neglect
the Industrious Indagation of Efficients [emphasis his]
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and Bacon in De Dignitate et Augmentis Scientiarum writes:
For the handling of final causes in physics has drivenaway and
overthrown the diligent inquiry of physical causes, and made
men to stay upon these specious and shadowy causes without
actively pressing the inquiry of those which are really and truly
physical, to the great arrest and prejudice of science.

8This is widely attributed to Kepler, but I have been unable to
confirm that the phrase appears in Kepler’s writings.

This point is made in D. Snoke, “In Favor of God-of-the-Gaps
Reasoning,” PSCF 53 (Sept. 2001): 152-8, note 2. The reverse engi-
neering perspective may also bear upon “untestability” objections
to design (closely linked to “unfalsifiability” objections). It has
been argued by some that in reverse engineering one frequently
does not begin with a hypothesized model, then test the model’s
predictions, but rather one traces mechanisms and circuits, identi-
fies components, and otherwise tries from the object itself to figure
out what the function and design is —models coming only later
in the process.

40The point regarding “junk” DNA was made to me by one of this
journal’s reviewers.

4Lenoir, Strategy of Life (Chicago: University of Chicago Press,
1982), ix.

42Lenoir, Strategy of Life, 2.

43See his Science and Religion (Cambridge: Cambridge, 1991), espe-
cially chapters 1,2,4 and 6.

#This is from Planck’s entry on the principle of least action in the
encyclopedia Kultur der Gegenwart (1915), 68. This specific transla-
tion is employed by Jim Holt (“Least Action Hero,” Lingua Franca
[October 1999]: 68) and by Wolfgang Yourgrau and Stanley
Mandelstam, Variational Principles in Dynamics and Quantum Theory
3rd ed. (Philadelphia: Saunders, 1968), 164. At least one other
translator (Michael Stoeltzner) employs “probably” instead of
“perhaps.”

4Least action theories are not only predictive, but according to John
Barrow and Frank Tipler, some, e.g., Euler, have argued that some
problems which were practically intractable to mechanistic
approaches could be solved via action principles. See Barrow and
Tipler, The Anthropic Cosmological Principle (New York: Oxford,
1986), 150.

%Planck, “Religion and Natural Science,” Scientific Autobiography
and Other Papers (London: Williams and Norgate, 1950), 151-87,
p-177. The original essay was published in 1947. This passage was
pointed out to me by David Van Baak.

47This possibility is hinted in John Leslie, Universes (New York:
Routledge, 1989), 192. Of course, many-universe theories have
been proposed as solving this “problem.” I have argued that such
solutions may do less than often thought—see my “Saturation,
World-ensembles, and Design” [forthcoming].

4For some, e.g., Dirac, beauty may be the most important such
marker. For others, e.g., Weinberg, Polkinghorne, it is at least
essential.

¥P. C. W. Davies, Are We Alone?(New York: Basic, 1995), 138.

%For a nice discussion of the biology case, see Adrian Desmond’s
Politics of Evolution (Chicago: University of Chicago Press, 1989).

51Dawkins leveled this charge in a talk titled “Unweaving the
Rainbow.”

52In a recent interview, Crick indicated that he had gone into science
because of a distaste for religion, combined with a belief that sci-
ence could be employed to undercut basic supports for religious
belief. See Roger Highfield, “DNA Pioneers Lash out at Religion,”
London Daily Telegraph (March 24, 2003).

5¥Inflation, Quantum Cosmology and the Anthropic Principle”
forthcoming in Science and Ultimate Reality: From Quantum to Cos-
mos (essays in honor of John Wheeler’s 90th birthday) ed. J. D.
Barrow, P. C. W. Davies and C. L. Harper (Cambridge: Cambridge
2003), 24.
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Seen as natural theology rather than science, “intelligent design” (ID) is not incompatible
with a "naturalistic” approach to biology proposed earlier (cf. notes 1, 2 below). This paper
develops ideas based on this understanding, emphasizing points of mutual agreement and
some unresolved differences between the two perspectives. In particular, (1) negative critiques
of mechanistic biological origins theories by ID proponents have scientific merit, needing
serious consideration by opponents; (2) no a priori reason exists to favor a mechanistic natural
philosophy of ultimate origins over other options (such as ID); and (3) more open dialogue can
be mutually constructive for each side, if philosophically polarized positions do not make it
impossible. However, (4) if ID is an idea with scientific implications, proponents need to show
how it affects biology as a science (i.e. in “naturalistic” terms); (5) analogy with the history of
physical science suggests a primary focus on origins questions is anomalous and inappropriate
for biology at present; and (6) a naturalistic program, focused not on origins per se, but on the
distinctive logical organization of biosystems, is directly relevant to scientific understanding.

here are areas of common ground on

which some proponents of ”intelligent

design” (ID) and theists who defend
the historical policy of “naturalism” in sci-
ence may carry on constructive dialogue
about biology and biological origins —rather
than argue diametrically opposed claims. As
a scientist by background and experience,
I am especially interested in promoting such
dialogue because it may prove important for
biclogy as a science. I believe “naturalism”
in science is well justified on theological
grounds, and have argued this in Part I of a
tandem article in PSCF.! However, such a
“naturalism” allows for new paradigms in
biology which transcend the mechanistic and
reductionist models characterizing physical
science (see Part II).2 Since my position occu-
pies a kind of no-man’s land between the ID
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molecule dynamics and atomic collisions, and was elected a Fellow of the
American Physical Society in 1987. He has a deep interest in the philosophy of
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and traditional naturalistic camps, the option
of dialogue rather than warfare is particu-
larly attractive. It is a real option, given
reasonable clarification of each side’s funda-
mental aims and assumptions. This article
discusses areas of common ground based on
one such dialogue described below.

It is essential to clarify what is meant by
“naturalism” and “intelligent design.” There
are definitions of each position inherently
opposed to any version of the other. If “natu-
ralism” means insjsting on the mechanistic,
reductionist world-picture physical science
presupposes as a paradigm for all scientific
explanation, it is hard to see how it can be
reconciled to any notion of “ID.” If “ID”
means proposing, as a scientific paradigm
for biology, an artificial “intervention” by
an intelligent and external agent (in an
otherwise mechanistic natural order), it is
incompatible with any kind of “naturalism”
in science —including the broader options
for which I argue.

In theological terms, “naturalism” means
that in science we deliberately refrain from us-
ing explanatory paradigms or concepts that
appeal either to divine agency itself or to any
direct surrogate for such agency .3 This policy
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is historically well established. It originated with the rise of
modern science in the sixteenth and seventeenth centu-
ries — specifically, in the thinking of Boyle and others about
the “mechanical philosophy” as a legitimate discourse
intentionally separated from theology. Naturalism in
physical science has been clearly vindicated by continuing
success of that enterprise. From a theological perspective,
deliberate exclusion of claims about divine agency from sci-
ence emphasizes the limits of scientific knowledge —and of our
creaturely reason which constructs it. This article gives no
further justification for “naturalism” in science, but takes it
for granted. The question then is whether such a policy in sci-
ence permits constructive dialogue with any understanding
of “intelligent design.” I suggest that it does.

In theological terms, “naturalism”
means that in science we deliberately
refrain from using explanatory para-
digms or concepts that appeal either to
divine agency itself or to any direct

surrogate for such agency.

First, this theological definition allows “naturalism”
much broader scientific scope. In particular, the mechanis-
tic and reductionist paradigms proper to physical science
do not exhaust its meaning. Previously | proposed a modi-
fied naturalistic paradigm appropriate to biological sci-
ence.* I argued that biological systems differ from purely
physical systems by possessing a logical organization
toward achievement of certain tasks or functions. Scientific
explanations and concepts in biology tacitly presuppose
such logical organization as a given, whatever lip service
is paid to beliefs about mechanistic explanations for it.
I argued that this logical organization is disjoint from the
mechanistic logic sufficient for explaining purely physical
systems: i.e. while a “functional logic” is fully compatible
with physical principles, it is not evidently derivable from
them, either as a necessary consequence or as a result of
combining physical necessity with statistically plausible
inijtial conditions.

Such a claim is scientifically provocative, since it ques-
tions whether any purely physical model can explain
biological organization. However, it is open to falsification
by scientific demonstration(s) to the contrary. [A claim that
rules for the game of science need changing is necessarily
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tentative. I do not argue that everyone should stop playing
according to the older, purely mechanistic rules.] I am for-
mally agnostic on the scientific question of whether a purely
physical explanation for biological organization toward
function might be found. This is important because there
are serious research programs modeling complex dynami-
cal systems, which aim to derive just such explanations.
These efforts should not be discouraged or devalued, since
in any case they will yield information relevant to the
question. Meanwhile, intuitive but informed judgments
on the likelihood of their success are legitimate.

Even though tacit use of functional logic plays an
important role in the design and explanation of research,
there is an established philosophical prejudice among sci-
entists that the mechanistic assumptions adequate to phys-
ical science will somehow be able to explain biological
organization too.> Such philosophical bias is plain in
works (especially on the theory of evolution) by well-
known professional biologists.® Materialism is one of many
philosophical beliefs scientists might use to inform their
thinking about science, but there’s no clear philosophical
reason for giving it preferred status — particularly for scien-
tists who are theists.

Arguments for a logic of function in biology were scien-
tific in intention. This paradigm identifies a unique feature
of biological organization, which (a) universally character-
izes biosystem behavior; (b) appears logically independent
of (not determined by) physical principles; and (c) can be
described in “naturalistic” terms of reference, as an empir-
ical aspect of the natural world. The idea is certainly not
original. Critical thinkers like Michael Polanyi (“the logic
of achievement”) and Walter Elsasser (“biotonic modes of
behavior”) earlier noticed these same unique features,’
and had also thought about them with similar naturalistic
intentions. Their ideas remain apt to current issues in biol-
ogy.® especially molecular biology.

On the other hand, questions of biological origins (and
questions in natural theology related to these) are not imme-
diate objectives of such a “naturalistic” enterprise. Such a
policy is consistent with the historical tradition in physical
science—a point discussed below. Physical origins were
not part of the initial agenda of physical science —and only
became a part, as overall coherence of the theory eventually
demanded it.

I have argued elsewhere that “intelligent design”’ is
not a legitimate scientific agenda for biology, for two rea-
sons: Explicitly, because it is not “naturalistic” as I argue
science should be; and implicitly, because it focuses pri-
marily on biological origins. Since critiques of chemical
evolution by intelligent design proponents tacitly adopt
the same mechanistic definition of “naturalism” as the
work they criticize, their positive arguments for ID as a non-
naturalistic alternative appear to question the value and
legitimacy of the naturalistic tradition in science. In effect,
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arguments for ID might be caricatured:
“Here ends the prospect of any naturalistic
science of biology; we now resort to theological
explanations as an alternative approach to that
science.”

Of course, some people do argue for
“intelligent design” in just this way. I am
entirely opposed to their agenda; its goal
isn’t very different from that of an older
“creation science” —and in the long run is
hostile to genuine scientific inquiry.

However, I think some proponents of
“intelligent design” have a different aim.
Their positive arguments address a different
philosophical question—and do not seek to
compete with a “naturalistic” biology such as
I argue for. This different question belongs
to natural theology, rather than science —and
it is concerned with ultimate origins. Argu-
ments for a “naturalistic” science of biology
and arguments for intelligent design in rela-
tion to ultimate origins might then have very
different aims, rather than being in direct
conflict. Here I discuss this possibility, look-
ing first at areas of common ground, and
then at issues needing resolution.

Constructive dialogue on this point is
paxticularly important for Christians pri-
marily interested in biology as science. If
a materialist world view hinders creative
thinking about biology, Christians active in
research can help erode its influence within
the scientific community by thinking with
more open horizons about scientific para-
digms. The established habit of appealing
to “evolution” as an ultimate explanation for
the biological order is no more legitimate
scientifically than appealing to “design” —
and this philosophical bias in the scientific
community should be recognized for what
it is. Instead of simply dismissing arguments
made from the perspective of intelligent
design as entirely antithetical to science,
Christian biologists might carry on an open
dialogue with at least some advocates of 1D,
looking for insight on scientific issues. Such
dialogue can be very fruitful if the intelligent
design argument is understood as a valid
response of natural theology to a widespread
metaphysical bias favoring materialism—
rather than as an explicit rejection of any
“naturalistic” approach to biology.

Negative Critiques of
Mechanistic Origins
Scenarios Are Valid Scientific

Contributions.

Typically, arguments for intelligent design
in biology begin with extensive negative
critiques of purely mechanistic models for
origins. The early book by Thaxton, Bradley
and Olson*® on the problem of “chemical
evolution” (origin of the first primitive life
forms) took this approach, and recent sys-
tematic treatments by Stephen C. Meyer!!
follow the same plan. (If the mechanistic
approach isn’t broken, why fix it?) Meyer’s
conclusion — that mechanistic origins scenar-
ios for “chemical evolution” do not work
(and probably can’t work)—is consonant
with my reasons for proposing a modified
“naturalism” in biology.'? However, I ap-
proached the issue differently, by stressing
the general epistemic inability of purely physi-
cal descriptions to explain actual biological
organization.

I take Meyer’s negative critique as most
representative for discussion here. [Other
negative critiques by ID proponents are
more oblique. For instance, Michael Behe's
approach®® exhibits the characteristic “irre-
ducible complexity” of biosystems, illus-
trating their logical organization according to
function by some beautiful examples. He con-
cludes from inspection of such examples that
biological organization cannot be under-
stood as the result of a purely mechanistic
process, but does not consider alternative
“naturalistic” ways of understanding it.
Instead his argument moves directly to
proposing “intelligent design” as a scientific
conclusion regarding its origins. Another
example is William Dembski’s largely math-
ematical arguments!* based on notions of
information as analogical evidence for design.
These employ the “sieve” principle to elimi-
nate mechanistic or random explanations for
“specified complexity” (the sort of informa-
tional order seen in DNA, for example).
While his discussion shows that such simple
explanations cannot account for “informa-
tion”’® when it is recognized as such, his
conclusion that biological information has been
injected from an outside source cannot be justi-
fied by the purely formal and mathematical
arguments used.]
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Meyer systematically examines the scenarios for “chemi-
cal evolution,” showing how mechanistic approaches lack
the power to explain the origin of information needed for
life even at its outset. He cites active research in the field,
recording the persistent logical flaws and empirical inade-
quacies (sometimes recognized by the original researchers
themselves) in the entire scheme of a chemical evolution
based on physical necessity, chance, or a combination of
the two. His balanced and critical review of the enterprise
and its key failures is a valid scientific contribution, orga-
nizing a wide literature coherently with definite if nega-
tive conclusions. Meyer recognizes his conclusions are open
to revision or disproof by further research. Finally, his evi-
dent competence in philosophical and logical analysis
brings needed clarity to a good deal of fuzzy thinking in
the original work. Those critically familiar even with the
literature of physical science know how widespread such
logical fuzz can be.

Such negative critique constitutes valid science. In the rush
to judgment of arguments for design presented subsequently
by 1D proponents, secular and Christian critics seldom
acknowledge this.

In philosophy and history of science, it is recognized
that destructive analysis of work premised on an inade-
quate or mistaken scientific paradigm forms an important
part of science. In Personal Knowledge, Michael Polanyi'®
certainly recognized destructive analysis as an important
tool in science, even though he was more interested in the
synthetic and tacit role played by creative imagination in
forming new paradigms. Historian of science Thomas
Kuhn?” similarly identified the use of negative analytical
critique as part of the process by which “normal science”
gives way to a “scientific revolution.” Critics of ID (espe-
cially its Christian critics) should either (a) recognize the
scientific merit of negative reviews like Meyer’s—or else
(b) present substantive scientific arguments refuting them. In
science, valid criticism of mistaken views may come from
any rational source —and is likely to be most needed just
when an inadequate paradigm is nearing collapse. Rather
than simply close ranks against philosophically unpopular
outsiders, astute scientists might see the appearance of
sound negative arguments from them as a sign that new
insight is probably needed.

Philosophical Belief Frameworks and

Science: ID as Natural Theology/Philosophy
Proponents offer the intelligent design hypothesis as a
positive response to negative scientific conclusions about
mechanistic accounts of biological origins. Their critics
claim that ID itself is not a scientific hypothesis—and my
tandem essay agreed.’® However, natural theology is also a
legitimate discourse about creation and scientific knowl-
edge, distinct from science proper. It is not committed to
“naturalistic” presuppositions, being implicitly theological
in both its content and aims. “Intelligent design” is a
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legitimate concept in natural theology. As such, it might
indirectly influence thinking about scientific problems.

Some fruitful recent dialogue with Dr. Meyer has clari-
fied this and related points.'” After affirming (a) that his
negative critique of mechanistic origins theories is valid
science, I asked him how he would respond to the claim,
(b) that his positive argument for ID (as “inference to the
best explanation for the origin of biological information”)
is a natural theological response to the situation described
by the negative critique. Somewhat to my surprise, Meyer
readily granted this claim. However, he suggested I should
in turn agree that (c) Darwinian insistence that mechanis-
tic accounts of biological origins have an exclusive priority
is not itself scientific, but is really an argument about
ultimate origins belonging to the same genre as arguments
for design. My tandem PSCF essay made essentially this
same point. Meyer prefers to describe this genre by the
term “historical sciences.”? I prefer to use the term “natu-
ral theology” (or perhaps “natural philosophy”)—and to
reserve the name science for those enterprises which are
deliberately “naturalistic” as defined above. This semantic
difference should not obscure our essential agreement that
discussion of ultimate origins questions is a discourse dis-
tinct from a legjtimately “naturalistic” science.

Proponents offer the intelligent design
hypothesis as a positive response to
negative scientific conclusions about
mechanistic accounts of biological
origins. Their critics claim that ID itself

is not a scientific hypothesis ...

It seems that Meyer and I both understand design, not
as a working hypothesis in science proper,? but as a rea-
sonable answer to a different kind of question, concerned
specifically with the ultimate origins of things. We further
agree that a dogmatic materialism giving exclusive prior-
ity to mechanistic scenarios for biological origins is also
not scientific, but a deliberately anti-theological answer to
the same kind of question.

Different emphases and some unresolved issues remain.
Meyer argues strongly that there is a “soft,” highly perme-
able membrane between what constitutes science proper
and sets of broader philosophical beliefs that support and
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inform scientific thinking. He is also more
optimistic than I am that thinking with the
specific presupposition of ID can stimulate
scientific insights. While I agree with him
that traffic can and does occur across this
membrane, I tend much more to stress the
importance of its intentionally and carefully
limited permeability —and to be more critical
as a scientist, asking what ID as currently
formulated can contribute to a “naturalistic”
biological science.

Meyer agrees that some kind of modified
“naturalism” in biology might be justified
on terms such as I have argued previ-
ously®—aiming to describe created things
in their own internal terms of reference, and
making no claims about divine agency. Such
a project is not necessarily in conflict with
his concerns about ultimate origins issues,
especially as it has no immediate or strict
agenda regarding origins.

This is a somewhat different understand-
ing of what ID means than many of its critics
assume. In particular, Meyer clearly argues
that “intelligent design” is primarily con-
cerned with a question about the ultimate
origins of created things, and not the induc-
tive, descriptive and “law-like” explanations
of natural phenomena that concern science
proper. (He also claims that ideas like ID
could influence scientific thinking construc-
tively, and certainly there are no rules
against that.) It is not clear that all propo-
nents of 1D would agree with this view of
its aims.

In any case, an important point emerges
from this discussion: We need to recognize
that a variety of philosophical contexts may
sustain and inform science—and that there
is no real justification for the priority cur-
rently given by both secular culture and the
established public community of science to
a materialist, reductionist world view. It is
no more “scientific” than its philosophical
competitors (e.g., various forms of panthe-
ism or theism, including the kinds of theism
in which “intelligent design” is a key idea).
The mere fact that physical science can't
address questions outside its own very lim-
ited paradigm says nothing about either the
legitimacy or the validity of broader world
views—or the scientific paradigms they
might sponsor. Nor are there established
formal canons of philosophical principle or

method, a priori to scientific enterprise itself,
which can establish such priority or prefer-
ence.?

Constructive Scientific Dialogue
Is Blocked by Strongly Polarized
Philosophical Positions.

Extreme positions on “naturalism” and “intel-
ligent design” are mutually incompatible.
Polarizing argument around the claims of
either leads to conflict rather than scientific
insight. Historically, the ID position has
emerged as a reaction to an extremely lim-
ited understanding of what naturalism means
(i.e. materialism, mechanism, reductionism).
Oddly, many ID proponents and most of
their naturalistic opponents share this under-
standing as their only point of agreement—
and then seek philosophical arguments to
justify oppositely polarized positions.

ID proponents who believe that a natu-
ralistic science can only be mechanistic and
reductionist (i.e. like physical science) will
tend to insist on a philosophical remake of
science that rejects any form of naturalism,
rather than seeking alternatives more consis-
tent with the scientifically fruitful past as I
advocate here. This view is very clear both
in the writing of Phillip Johnson,? who has
played a seminal role in the ID movement,
as well as in works by well-known ID pro-
ponents (e.g., William Dembski® and to a
lesser extent Michael Behe?).

In its strongest form, such rejection
asserts that biological information (what
Ernst Mayr calls “the genetic program”)¥
has been generated by an intelligent agent’s
“intervention” in an otherwise mechanistic
(and lifeless) physical order. Both Johnson
and Dembski’s arguments suggest this view,
and certainly much popular writing and talk
about ID takes this position explicitly.?

Debate between Howard Van Till and
proponents of [D bears primarily on this
conception of ID.? In his arguments for a
“Robust Formational Economy Principle”
(RFEP),* Van Till appears to be arguing also
that the physical order necessarily contains
the seeds of the biological order within
itself —not only as scientifically plausible,
but as entailed in a sound theology of creation.
However, the issue is more complex because
Van Till really argues against the “interven-
tionist” view just described.
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First, Van Till, like myself, is committed to “natural-
ism” in science: that is, (a) we do not believe that divine
agency (whether described as “intervention” or “directly
controlling the creation process”) can be identified as such
by mundane scientific inquiry®; and (b) we do believe that
legitimate explanatory paradigms in science should delib-
erately avoid appeals to divine agency or surrogates for it.
If “intelligent design” really means claiming we can detect
“divine intervention” (or some unspecified external agency
as a surrogate for it), in an otherwise perfect but lifeless
physical order, or as the proximate cause of further inno-
vation in an existing but more primitive biological order,
I agree with Van Till in rejecting such ideas as both scien-
tifically and theologically inappropriate. But perhaps there
are ways of looking at the problem that recognize the
essentially innovative aspect of biological creation without
abandoning a legitimate naturalism.

There is no basis for completely rejecting
the design argqument if it is seen as
natural theology — or for the gratuitous
hostility toward scientific arguments
by its proponents, which is sometimes
shown by theists who think a purely
mechanistic theory is still a plausible

hypothesis.

For example, the “fully gifted” creation Van Till argues
for might only be scientifically intelligible as a hierarchy of
logically distinct levels or orders of being and meaning; in
fact, that idea has a rich and legitimate historical and theo-
logical tradition behind it. Insofar as I relate the creation
account of Genesis 1 to these issues, it seems to me that
Genesis describes God as introducing just such radical nov-
elty in the orders of being on the successive days of creation.
Since the entire narrative presents God as the only purposive
agent, we could hardly call such innovation an “interfer-
ence” or “intervention.”

Second, I am not sure Van Till really intends to exclude
the possibility of logically distinct levels of meaning — or at
least his argument doesn’t exclude it.*2 The “RFEP” rightly
argues against the notion of a scientifically detectable divine
intervention or agency. It is true that Van Till’s emphasis on
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the adequacy of physical structures and forms might suggest
he further argues for the adequacy of a reductionist, mech-
anist approach to biology —and his ID opponents seem to
understand him and the “RFEP” in this way. No one in
this debate argues that the physical order is incompatible
with biological organization; but some of us do argue that
physics probably cannot provide concepts adequate to
understanding that organization. In other words, the real
problem is not metaphysical or theological, but episte-
mological —and, eventually, scientific. Fruitful dialogue will
be possible to the extent that each side finds common
ground for it. Intelligent design advocates gain nothing
by rejecting a suitably grounded “naturalism” unless their
agenda insists on the “interventionist” thesis as a scientific
claim. Each side is entitled to pursue the question on the
terms it sees fit; but then it surely goes without saying that
each side must respect the other’s arguments and deal with them
on their scientific merits.

Conversely, theists who believe that “naturalism” is
exhaustively defined by the mechanistic presuppositions
of physical science—and hence that biology will prove to
be derivable logically as some complex result of physics —
make dialogue with any version of ID impossible if they
claim this belief has independent philosophical or theolog-
ical foundations. There is no basis for completely rejecting
the design argument if it is seen as natural theology, or
for the gratuitous hostility toward legitimate scientific cri-
tiques of purely mechanistic theories of evolution, which
is sometimes shown by theists who still think such mecha-
nistic ideas adequate.®*® Questions relevant to biology —
and particularly to the status and meaning of “evolution”
as an idea in biology —need to be discussed as problems in
science, not as issues entailing irreconcilable world views.
Because science is our creaturely response to a contingent
creation, theological justification for its presuppositions
(e.g., “naturalism”) needs no appeal to metaphysical argu-
ments. Although scientific inquiry is probably inherently
comumitted to a realist epistemology of some kind, disjoint
levels of discourse in our logical understanding of creation
are not incompatible with that commitment; we need to
read the “book of nature,” form appropriate ideas in
response, and not be unduly obsessed with the demand
for a unified theory of everything — at least to begin with.

Finally, while science may influence our metaphysical
views (and physics obviously has done so), there is no
epistemological ground for making the traffic into a closed
loop: i.e., no particular metaphysical view should have
determining power in forming epistemic judgments about
scientific paradigms. Our metaphysical views are notori-
ously subject to change as scientific knowledge changes.
(Hence, for example, it may be interesting, but is not essen-
tial, to discuss unspecifiable elements in a scientific account
of the world which provide opportunity for both crea-
turely and divine agency from the viewpoint of metaphys-
ics or natural theology.* Of course, all such philosophical
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questions are as open to dispute and various
resolutions, as the scientific questions on
which they may bear.)

A “Logic of Function” Paradigm
in Biology Is Compatible with
Biological Evolution.

As suggested previously,®® an embodied
logic of function in biosystems is quite con-
sistent with the scientific hypothesis of bjo-
logical evolution, at least in a “weak” sense:

1. Major evolutionary change and a gen-
eral increase in diversity of life-forms over
geologic times (macro-evolution of species)
clearly has occurred. The fossil record pro-
vides definite evidence for this—even if it
does not unequivocally support a gradualist
model.

2. Biological descent from a common bijo-
logical ancestor or ancestors is a fruitful and
powerful working hypothesis in which both
natural selection and genetic mutation play
significant roles. The claim that mutations
occur entirely at random has not been proved.

The hypothesis of biological evolution in
this “weak” sense has clear scientific merit,
especially as an organizing scheme for
understanding diversity, classification and
complexity of living things. (This remains
the case, in spite of the well-known difficul-
ties of its justification on the basis either of
sufficient mechanisms or paleontological
evidence—which have led some critical
commentators to observe that in practice the
theory is not really open to falsification.)

A useful “naturalistic” paradigm should
not tear down what has already proved con-
structive to understanding. The functional
logic paradigm is essentially neutral in this
respect. Thinking within a new paradig-
matic framework may eventually suggest
better ways to frame questions about evolu-
tionary processes — not to deny that they occur.

Openness toward evolution is also
important for another reason: If we are now
only at the beginning of a true biological
science (as the proposal of a biological orga-
nization based on- function implies), the
situation posed for the future is highly
unspecified —just as it was for physical sci-
ence at its beginning. Let's examine this
point further.

The History of Physical Science
Offers a Constructive Analogy
for the Present Situation.

In its weak form, the hypothesis of evolution
has played and continues to play an impor-
tant constructive role in biology. However,
many major concerns of biology (especially
its modern developments in molecular biol-
ogy, biochemistry, immunology and genet-
ics) pose specific logical questions to which
“evolution” so far offers no particular scien-
tific answer. Prominence given to “evolu-
tion” as a mechanistic key to all explanation
in biology seems premature in this context.
If “ID” is offered as a different key for the
same task, its anomalous and inappropriate
character for that purpose is even more obvi-
ous to most scientists. I believe an analogy
with the history of physical science offers
helpful insight here.

In arguing for the “mechanical philoso-
phy” in the seventeenth century, Robert
Boyle certainly had explicitly theological
beliefs about origins, presupposing divine
purpose, agency and design in creation.
However, he understood that the mechani-
cal philosophy is a useful limited discourse
for which those concepts are neither neces-

* sary nor particularly constructive. Physical

origins were not part of the initial agenda of
physical science—and only became a part
later, when overall coherence of the theory
demanded it.

Imagine we were living (say) in the eigh-
teenth century, at a time when the initial
successes of Newtonian mechanics were
clearly established in relation to such prob-
lems as planetary motions under gravity,
and its relevance to problems of terrestrial
mechanics was beginning to be recognized.
While we might well believe such a “natu-
ralistic” science could tackle applications of
physical theory to specific aspects of the
world, many of us would still have consid-
ered an argument for design as ”inference to
the best explanation” for the origins of the
physical order—and both Boyle and New-
ton did think about creation in just this way.
Although some took the success of a mecha-
nistic science to be evidence for an atheistic
world view, or for assuming that the uni-
verse and its matter/energy were eternal
and without any origin, many scientists then
and through much of the history of physics
continued to believe in design as sound natu-
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ral theology, the best explanation for the ultimate origin
of the physical order. Attempts to construct and develop
cosmological theories, starting from early ideas such as
Laplace’s nebular hypothesis (circa 1800) and still later,
more elaborate synthetic hypotheses about stellar and
galactic origins and evolution, were understood as legiti-
mate and potentially fruitful enterprises. Nevertheless for
most scientists these ideas had very limited relevance to
the philosophical question of ultimate beginnings.

What we have learned about the world
from a naturalistic physical science has
in the end reinforced the rather different
kind of understanding of its meaning
and orig‘insAto which “the inference to

design” had pointed long before ...

In the meantime, development of a naturalistic physical
science continued, effectively including more and more
aspects of the physical universe and facing up to the odd
but curiously solvable problems such systematic explora-
tion posed. By the mid-twentieth century it began to
emerge (to everyone’s surprise) that the “problem of ori-
gins” might have a naturalistic solution. Eventually, that
solution, worked out more coherently, entailed not only a
picture of our universe at the largest physical scale, but its
intimate, necessary connection to specific field-theoretic
models of fundamental particles and their physical inter-
action, separate lines of thought and evidence being
tightly linked in the standard cosmological model or “big
bang” scenario.®

While we should surely exercise caution in arguing a
direct correspondence between the picture of origins given
by the naturalistic standard cosmological model and bibli-
cal accounts of God’s creation “in the beginning,” striking
similarities cannot be ignored, and have deeply influenced
some scientists active in cosmology. More important, there
is a kind of complementarity between the naturalistic pic-
ture of origins, and “the inference to design as the best
explanation” for ultimate origins of our universe. What we
have learned about the world from a naturalistic physical
science has in the end reinforced the rather different kind of
understanding of its meaning and origins to which “the
inference to design” had pointed long before®” —not finally
discredited it.
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This surprising outcome was certainly not guaranteed
by the process of scientific inquiry or its terms of reference.
Beliefs about origins neither served as the fundamental
framework determining new concepts in physics— nor did
they suggest problems for such concepts to explain. (For
example, the cascade of important discoveries which
began with construction of classical electromagnetic the-
ory in the second half of the nineteenth century, and
moved toward both quantum theory and general relativ-
ity, was almost always set in context of scientific world
views in which it did not matter very much whether the
material universe had always existed or in what fashion it
began—even though some visionaries recognized that evi-
dence to that question might perhaps be entailed in future
scientific discovery.)

A modified “naturalistic” paradigm for biology pro-
poses we learn to think in its terms of reference about
various existing forms and behavior in biological sys-
tems—without having any immediate or explicit agenda
regarding ultimate origins. This does not mean that the set of
questions posed by the thesis of biological evolution is
irrelevant to biology, but that answers proposed to them
should not rigorously control our methodology and con-
cepts from the outset. If a more definite set of questions
and problems bearing on biological change and biological
origins eventually emerges from such inquiry, a more con-
vincing “naturalistic” theory of biological origins might
instead reshape the meaning of “evolution.” If the history
of physics offers a relevant analogy, origins arguments and
concerns should not have a rigorously determining role in
thinking about biology now. As Francis Bacon pointed out
long ago, arrogant confidence in our rational powers
hinders humility in reading the book of nature.

Conversely, if “intelligent design” also offers distinc-
tive scientific implications for biology, then it is very
important for its proponents to show how it sponsors new
paradigms constructive for further understanding and
development of a biological theory of things as they now
are—not purely as an answer to origins questions now
inaccessible to science. I prefer to think of ID as a comple-
mentary natural theology, not as science—and therefore as
quite compatible with an appropriate “naturalism” in biol-
ogy. But the issues certainly need continuing dialogue—
once we can agree on common grounds for it. +

Notes

TW. R. Thorson, “Legitimacy and Scope of ‘Naturalism’ in Science:
Part I. Theological Basis for a ‘Naturalistic’ Science,” Perspectives on
Science and Christian Faith [this Journal: hereafter abbreviated as
PSCF] 54 (March 2002): 2-11.

2W. R. Thorson, “Legitimacy and Scope of ‘Naturalism” in Science:
Part II. Scope for New Scientific Paradigms,” PSCF 54 (March
2002): 12-21.

30f course, the concept of “a direct surrogate for divine agency” is
not sharply defined. From a theological point of view, many useful
scientific concepts are indirect or attenuated surrogates for divinely
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given order or divine agency: for example, as was pointed out by
a nineteenth century theologian, the useful notion of “laws of
nature” isjust sucha surrogate concept, since the order to which we
refer in using this term is a given reality, not derivable from more
elementary assumptions; “laws of nature” are really “customs of
God.” In general, a direct surrogate for divine agency would be any
idea or explanatory concept which (a) likewise appeals to a given,
not further explained reality, but also (b) deliberately draws atten-
tion to natural theological inferences or implications. In spite of
disclaimers by some proponents of “intelligent design,” 1 maintain
that, as currently used, the idea is a direct surrogate for divine
agency —and that inference to a natural theological conclusion is the
primary intention of those who argue positively for it. [But | also argue
thatsuch ideas or inferences are legitimate, reasonable and justified
in the non-naturalistic context of natural theology.]

4Thorson, “Legitimacy and Scope of ‘Naturalism’ in Science: Part 11.”

5This assumption is clearly implied in a “strong” version of the
hypothesis of evolution (which may be called “extreme Darwin-
ism”). A metaphysical world view restricted to the physical world
as the only ontological reality ultimately lies behind strong asser-
tions that random mutation plus natural selection (usually linked to
some form of gradualism) must be able to account for the present
variety and complexity of biological forms.

¢éRichard Dawkins” books (The Blind Watchmaker, The Selfish Gene,
Climbing Mount Improbable) clearly exhibit this bias; Dawkins is not
a professional biologist, but a faithful spokesman for the extreme
Darwinist position. But see works by professionals, such as: G.
Gaylord Simpson, The Meaning of Evolution (Reprinted; New Haven,
CT: Yale University Press, 1990); Jacques Monod, Chance and Neces-
sity: Essay on the Natural Philosophy of Biology (New York: Random
House Publishers, 1972); Melvin Calvin, Chemical Evolution
(Oxford, UK: Oxford University Press, 1969); Emst Mayr, What
Evolution Is (New York: Basic Books, 2002); ___, Evolution and the
Diversity of Life (Cambridge, MA: Harvard University Press, 1976);
R. C. Lewontin, Genetic Basis of Evolutionary Change (New York:
Columbia University Press, 1974); ___, Biology as Ideology: The Doc-
trine of DNA, 3rd ed. (New York: Perennial-Harper-Collins, 1993);
Stephen J. Gould, The Structure of Evolutionary Theory (Reprinted;
Cambridge, MA: Harvard University Press, 2002); T. Dobzhansky,
Evolutionary Biology (New York: Plenum Press, 1976); ., Genetics
and the Origin of Species, S. ]. Gould, ed. (Reprinted; New York:
Columbia University Press, 1982). Whatever merits these works
have, their authors all presuppose a priori that a mechanistic,
reductionist science provides an adequate basis for explaining
biological origins and development. This long set of citations is
necessary if tedious evidence to my point; some respondents to my
March 2002 PSCF essays suggested my criticisms of “extreme
Darwinism” failed to distinguish science from mere scientism.
Proponents of “intelligent design” who have advanced serious
negative criticisms of reductionist scenarios for chemical and bio-
logical evolution can bear ample witness to the power of such
prejudice in stifling worthwhile discussion and instead respond-
ing with a hermeneutic of suspicion toward their critiques.

7See, e.g., Michael Polanyi, Personal Knowledge: Toward a Post-Critical
Philosophy (London, UK: Routledge and Kegan Paul, 1958), Part IV,
chap. 11, sections 1-3; and Walter M. Elsasser, The Chief Abstractions
of Biology (Amsterdam, Netherlands: North Holland Publishing
Co.,1975).

8In his most recent book about evolution and biology (This is Biology:
the Science of the Living World [Cambridge, MA: Harvard University
Press, 1997]), Ernst Mayr argues for an understanding of biology
which he calls “organicism.” According to Mayr, “organicism”
accepts the operational fact of a logic in biology distinct from physics
and not obviously reducible to it (Mayr’s favorite expression for
this logic is “the instructions from the genetic program”); on the
other hand, it appeals to the extraordinarily fuzzy idea of “emer-
gence” as a reason to claim that the existence of this higher logic
somehow has a purely mechanistic explanation. Mayr’s argument is
profoundly flawed at this point. Like a good positivist, he strictly
denies the possibility that objectively real principles are embodied
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in this operational logic—and calls both Polanyi and Elsasser
“vitalists” because they accepted such an objective reality; and he
very carefully avoids facing up to the fact that this logic is univer-
sally concerned with function or achievement (concepts which must
remain meaningless for a strictly mechanistic science). But “the
genetic program” is patently organized toward such limited goals;
hence, a kind of creaturely telos is indeed manifest in living organ-
isms —and has scientific importance. (I stressed in “Legitimacy and
Scope of ‘Naturalism” in Science: Part 11" that the descriptive lan-
guage and assumptions of research in modern biology tacitly
presuppose logical organization in terms of function as a given
and indispensable fact). “Organicism” attempts to avoid these hid-
den implications in current scientific work while justifying the
covert use of such logical reasoning. | can see no epistemological
basis for this position, even though it rationalizes the exploration of
the same functional logic I argue for as a paradigm.

9Cf. my essays, “Legitimacy and Scope of ‘Naturalism’ in Science:
Part I” and “Part 1I”; further see Responses to these essays and my
Replies to Respondents, PSCF 54 (March 2002): 22-46.

10Charles B. Thaxton, Walter L. Bradley and Roger L. Olsen, The
Muystery of Life’s Origin: Reassessing Current Theories (New York:
Philosophical Library, Inc., 1984). While details of some arguments
offered by these authors on ideas of “chemical evolution” current
at the time have since been validly criticized, the overall negative
critique they offered still has some scientific merit.

11Stephen C. Meyer, “DNA by Design: An Inference to the Best
Explanation for the Origin of Biological Information,” Rhetoric and
Public Affairs 1, no. 4 (1998): 519-55; Stephen C. Meyer, “Evidence
for Design in Physics and Biology: From the Origin of the Universe
to the Origin of Life,” in Science and Evidence for Design in the Uni-
verse (San Francisco: lgnatius Press, 2000), 53-112. See also ,
“DNA and Other Designs,” First Things, no. 102 (April 2000): 30-8.
1 stress that in all these citations Meyer has given a substantial and
scientifically valid negative critique of “chemical evolution” theories.
Meyer's positive arguments for design in either physics or biology
in these articles are not directly pertinent to their citation here.

12Thorson, “ Legitimacy and Scope of ‘Naturalism’ in Science: Part I1.”

13Michael J. Behe, Darwin’s Black Box: The Biochemical Challenge
to Evolution (New York: The Free Press, 1996). Although Behe's
book uses scientific instances to support an argument in natural
theology (for “intelligent design”), the instances of biological orga-
nization he describes in detail clearly illustrate the fact that the
organizing logic needed to explain them is concerned with function
rather than mechanism as such. “Irreducible complexity” is a scien-
tifically meaningful concept because it describes a system which is
logically unitary or simple with respect to a performed function,
but unintelligibly complex when viewed only in terms of its mech-
anistic components. As Behe regularly points out both in his book
and in replies to critics, the claim that a system is “irreducibly com-
plex” is open to empirical falsification (particularly in the case of
the “molecular machines”). Not one of Behe’s critics has under-
taken that challenge directly. The long argument of Kenneth R.
Miller for “evolution” [see “Legitimacy and Scope of ‘Naturalism’
inScience: Part1[,” p. 21, note 15; and note 33 below] does not inval-
idate “irreducible complexity” as a scientific idea, but only Behe’s
use of that idea to argue for inference of design as a divine interven-
tion jn nature.

“William A. Dembski, Intelligent Design (Downers Grove, IL: Inter-
Varsity Press, 1999). In commenting on Dembski’s arguments in
relation to negative critiques of mechanistic scenarios for generating
information, I have ignored Dembski’s claims about a positive
agenda for “intelligent design” as a scientific idea. In my view, these
positive claims have never been demonstrated. So far, Dembski's
idea of “intelligent design” seems opposed not only to naturalism
as currently understood in physics, but also to any modified “natu-
ralism” in science —even on the theological terms [ propose.

15] pointed out in “Legitimacy and Scope of ‘Naturalism’ in Science:
Part 11” that “information” is in the eye of the beholder, shown for
example by the weather as an “information-rich” but still merely
mechanical system. Mathematical assessments of the amount of
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information in a system do not therefore demonstrate that its orga-
nization has a positive scientific meaning not credibly explained by
anull hypothesis. They do have some merit in negatively eliminat-
ing trivial mechanistic or statistical explanations, such as the two
extreme cases of determinate order or randomness which Dembski
discusses in his book.

16M. Polanyi, Personal Knowledge: Toward a Post-Critical Philosophy,
Parts I-11I; especially Part I, chap. 4 and Part III, chap. 8.

7Thomas S. Kuhn, The Structure of Scientific Revolutions, 2d ed. (Chi-
cago, IL: University of Chicago Press, 1970). Cf. esp. chaps. VI-IX.

18Thorson, “Legitimacy and Scope of ‘Naturalism” in Science: PartI”
and “Part II.”

Meyer and | were joint lecturers and discussion participants
(together with Loren Wilkinson and Rikk Watts of Regent College)
in a one-week seminar course on “Perspectives on Creation, Evo-
lution and Design,” held June 10-14, 2002, at Regent College in
Vancouver, BC, Canada. No formal written proceedings have been
published or authorized by Regent College in connection with the
course, and informal reports such as the dialogue described here
must be considered private communications. I have tried here to
represent accurately the points of mutual agreement or consensus
between us, though of course they are presented here in relation to
My OWnN COncerns.

2Meyer says he classifies both Darwinism and design as theories
within the historical sciences “because it is the job of such sciences
to reconstruct the causes of past events.” Since theories in the his-
torical sciences often have broad philosophical or theological
implications, he concedes that science-based design arguments can
be considered a kind of natural theology. However, he would
prefer to classify them as works of historical science —based on the
methodological similarity they share with Darwinist and other
forms of evolutionary argument.

2What [ here call “science proper,” Meyer calls “nomological or
inductive sciences,” and he uses the term “historical sciences” for
what I have here called “natural theology” (see also note 20 above).
These semantic differences do indicate some potential divergence
in our respective views.

2Thorson, “Legitimacy and Scope of ‘Naturalism’ in Science: Part 1”
and “Part I1.”

BSee, for example, arguments of Del Ratzsch, “Design: What Scien-
tific Difference Does it Make?” [an unpublished essay, presented in
a lecture by Ratzsch (Dept. of Philosophy, Calvin College) at
Whitworth College, Spokane, WA (April 2002); Ratzsch has kindly
provided me the text of his paper]; see also Stephen C. Mever, “The
Scientific Status of Intelligent Design: The Methodological Equiva-
lence of Naturalistic and Non-Naturalistic Origins Theories,” in
Science and Evidence for Design in the Universe. While | disagree at
some points with Meyer’s arguments, his claim that scientific
methodology has no formal principles which rule out design a priori
is valid.

2Gee citations to Phillip Johnson's works in my essay, “Legitimacy
and Scope of ‘Naturalism’ in Science: Part I,” p. 10, notes 1, 9; and in
Donald Yerxa’s historical account, “Phillip Johnson and the Ori-
gins of the Intelligent Design Movement,” PSCF 54 (March 2002):
47-52.

“Michael ]. Behe, Darwin’s Black Box: The Biochemical Challenge to
Evolution.

%William A. Dembski, Intelligent Design.

Z/See note 8 above.

BThe irony insuchan “interventionist” paradigm for 1D, taken to its
extreme, is that it seems to presuppose the adequacy of a purely
mechanistic physical order to sustain the ability of the injected
information to meet the challenges facing biological existence—a
new kind of Deism, perhaps? Of course such a paradigm is made to
order to argue for the essential fixity of biological species, rather
than for any form of macro-evolution.

YSee Mark Discher, “Van Till and Intelligent Design,” PSCF 54
(December 2002): 220-9; Howard ]J. Van Till, “Is the Creation a
‘Right Stuff’ Universe?” PSCF 54 (December 2002): 230-9; and
Discher’s reply, “ls Howard Van Till’s Response to ‘Van Till and
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Intelligent Design’ the ‘Right Stuff’?” PSCF 54 (December 2002):
240-8. The real issue between scientists like Van Till and myself,
and many proponents of “ID,” is their refusal to take seriously the
strong theological grounds for “naturalism” in science —and the
resulting confusion about what may have legitimate scientific
meaning. Discher criticizes philosophical inconsistencies in Van
Till's formal position, but avoids this essential issue. Discher is
correct in asserting that whatever decidable questions ID may
raise about biology must be settled empirically, i.e. the resolvable
problems are scientific. However, his arguments are misleading by
failing to make any distinction between ID as natural theology, and
the (completely unsubstantiated) claim that ID is a scientific hypoth-
esis with specific scientific consequences. Discher’s “ID scientists”
ready to realize this claim so far do not exist.

¥For a good summary of what Van Till means by the “RFEP,” see
Van Till’s citations to his own essays on that and related subjects in
his recent PSCF response, “Is the Creation a ‘Right Stuff’ Unj-
verse?” p. 239, note 22. Continuing debate between Van Till and
especially William Dembski on the version of ID Dembski argues
for is also relevant to this discussion.

HIn this connection, see my essay “Fingerprinting GOD? Divine
Agency and ‘Intelligent Design,”” in CRUX XXXV], no. 2 (June
2000): 2-9. I argue in particular that divine agency is not knowable
as such by mundane rational inquiry, which all scientific inquiry
necessarily is —because of its universal accessibility to all human
beings without their repentance.

32Private correspondence with Van Till confirms that he does not
wish to exclude from science the possibility of logically disjoint but
naturalistic accounts of biological organization like those I have
proposed. Van Till’s understanding of the “RFEP” therefore would
concede that a purely mechanistic account of biology may not
be scientifically adequate—and a corresponding need for philo-
sophically richer terms of reference for a “naturalistic” biological
science. Some critics have misunderstood Van Till's arguments
about the RFEP on just this point.

3Debates between Kenneth R. Miller and various proponents of
ID often seem to reflect such gratuitous rejection of any possible
validity in ID (even as natural theology), and a corresponding
unwillingness to consider the valid science contained in negative
critiques of mechanistic evolutionary theories offered by Behe,
Meyer and some others. See Kenneth R. Miller, Finding Darwin’s
God: A Scientist’s Search for Common Ground between God and Evolu-
tion (New York: Harper Collins Publishers, 1999); more particu-
larly, see ongoing debate between Miller and others about the
notion of “irreducible complexity” in relation to both design, and
to evolution as process [much of this debate has appeared in public
lectures (unpublished) and commentary is available on the
Internet]. Miller seems to think that the good evidence for “evolu-
tion” as developmental process in a rather weak sense also invali-
dates any critique of purely mechanistic theories of that process. But
this is an ellipsis in reasoning. If (as I suggest might be the case) the
historical process of “evolution” is also the history of a heuristic
development of a functional logic inand by living things, following
crucial events not fully determined by physical causality, then “evo-
lution” in the weak sense (which Miller’s arguments support) is the
very process by which “irreducible complexity” has emerged.
Nothing in Miller’s arguments shows that “irreducible complex-
ity” itself is a scientifically meaningless or invalid concept. On the
contrary, such complexity shows the relevance of the functional
logic paradigm to biology.

Willem Drees’ response to my PSCF essay [“Can We Reclaim One
of the ‘Stolen Words'? PSCF 54 (March 2002): 24-5] seems to link
my claim that a purely mechanistic explanation of biological orga-
nization is unlikely (and that a Jogic of function needs to be
considered instead as a naturalistic but non-physicalist paradigm
for biology), with a refusal on my part to “accept evolutionary
biology as scientifically adequate.” I show that no such refusal is
entailed on p. 32 (under A “Logic of Function” Paradigm). The
considerable scientific evidence in support of the hypothesis of
evolution in the “weak” sense does not also suffice to show that

35



Article

Naturalism and Design in Biology: Is Intelligent Dialogue Possible?

purely physicalist explanations will eventually provide an ade-
quate scientific understanding of biological organization (unless
one believes a priori that the terms of reference for physical science
exhaust the meaning of “scientific”). Since Drees has often defended
the philosophical idea that the physical world is the only ontological
reality, he has some a priori commitment to the view that a mecha-
nistic theory of evolution must necessarily be adequate, too. I
happen to think the matter is at least an open question scientifi-
cally, but that does not mean I am “seeking support for faith
in marginal if not even mistaken science,” as Drees incorrectly
asserts.

#In recent books on science/theology dialogue and particularly in
relation to the question of divine agency, John C. Polkinghome and
others have argued that there must be “open places” in the physical
specifiability of the world which “permit” a kind of divine agency
distinct from that manifest in physical causality. While I do not
intend any particular critique of such ideas, they present entertain-
ing speculations in natural theology and/or metaphysics. From
a natural theology perspective, the notion of a functional logic
embodied in biological systems is compatible with at least some
perspectives implicit in Polkinghome’s view of “creation as
kenosis.” It implies a kind of telos is resident in creation itself,
entailing its own legitimate freedom —not just a telos imposed on it
by divine fiat. See: John C. Polkinghome, “God in Relation to
Nature,” in The 1998 Witherspoon Lecture (Princeton, NJ: The Center
of Theological Inquiry, 1998); cf. also J. C. Polkinghorne, ed.,
The Work of Love: Creation as Kenosis (Grand Rapids, MI: Wm. B.
Eerdmans Publishing Co., 2001), esp. the essay by Polkinghorne;
and a few related comments by other contributors to that work.

3Thorson, “Legitimacy and Scope of ‘Naturalism’ in Science: Part I1.”

¥See Joseph Silk, The Big Bang, rev./updated ed. (New York: W. H.
Freeman & Co., 1989). For a closer account of the relation to funda-
mental particle physics, see also Steven Weinberg, The First Three
Minutes: A modern view of the Origin of the Universe, 2d ed. (New
York: Basic Books, 1993); and Frank E. Close, The Cosmic Onion:
Quarks and the Nature of the Universe (Reprinted 1984, 1985, 1986
with minor additions; New York: American Institute of Physics,
1983).

%See Owen Gingerich, “Is the Cosmos All There Is?” in Reflections 5
(Spring 2002): 2-23.

Upcoming ASA Conferences

July 23-26, 2004:
- Location: Trinity Western University,
Langley, British Columbia Canada
Topic: “Neuroscience and the Image of God”
Program Co-Chairs: Judith Toronchuk, CSCA;
Kenneth Dormer, ASA; and Hugh Reynolds, CiS
Local Arrangements Chair; David Clements

Aug. 5-8, 2005:
Location: Messiah College, Grantham, PA
Theme: “Alternative Energy Resources, Conservation
and the Environment”
Program Chair: Kenell Touryan
Local Arrangements Co-Chairs: Ted Davis and
Jerry Hess

July 28-31, 2006:
Location; Calvin College, Grand Rapids, Ml
Theme: “Science, Technology and Ethics"
Program Chair: Hessel Bouma 11
Local Arrangements Co-Chairs: Loren & Deborah
Haarsma
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We are seeking original, previously unpublished
submissions which may be in the form of poetry,
musical score, drawings, cartoons, photography,
short prose or meditative thoughts. Ideally the work
in art depicts the relationship between science and
Christian faith.

Guidelines for submissions:

All submissions must have a title and be less
than 300 words.

Photographs and artwork must be black-and-
white or grayscale. No color accepted.

Three copies of each submission must be on
single sheets of plain white paper.

One copy must be in digital file form (Word
document for text, JPG or TIFF for artwork) sent
on a PC-formatted floppy disk or as an e-mail
attachment.

Submissions will be peer-reviewed prior to
publication.

Send submission with a cover letter indicating
that the submission is intended for the “Art
Eyes Science” section to:

Roman J. Miller, Editor

4956 Singers Glen Road
Harrisonburg, VA 22802

millerrj@rica.net
540-432-4412
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Embryonic Stem Cells and
a Reformed Christian

World View

Robert A. Boomsma

Stem cells promise to treat diseases in ways not before possible. However, the use of human
embryonic stem (hES) cells raises important issues that must be dealt with before development
of clinical therapies proceeds too far. Key themes from a Reformed Christian perspective are
used to frame the issues surrounding hES cells in order to address the central question: Can we
obediently develop hES cell technology in order to heal the broken world? These themes include
creation-fall-redemption, stewardship, human worth, the kingdom of God and social justice.
It may be possible to view hES cell technology as something that promotes redemptive/
stewardship roles as long as steps are taken to promote justice for the embryo and society.

ince human embryonic stem (hES)

cells were first isolated in 1998,! con-

troversy has surrounded their use.
Scientists desire to study these cells in order
to develop their potential use in clinical and
research settings while many others have
argued that use of hES cells should be dis-
continued immediately. A variety of posi-
tions have developed.? At one end of the
spectrum, it is argued that embryos have no
moral status and so research with hES cells
should proceed without restriction. At the
other end, it has been suggested that all
use of hES cells should stop since it requires
the destruction of human embryos which is
essentially the killing of humans. Intermedi-
ate positions have argued for the regulated
use of hES cells under certain conditions.?
A consensus has not been reached within the
Christian community or the public at large.
It is important that Christians confront the
question of hES cell use so that the response
to this technology can be proactive instead
of reactive.

Robert A. Boomsma is professor and chair of biology at Trinity Christian
College in Palos Heights, IL. After receiving his B.A. from Trinity, he earned
his Ph.D. in anatomy from the University of lllinois, Medical Center in 1981.
Bob’s research has centered on the physiology of the female reproductive tract
and early development. He is currently on sabbatical studying adult stem cells
in the rat. Bob is married, has two children and enjoys playing the guitar, singing

and skiing.
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A person’s world view will determine how
they will respond to the issue of hES cells.
World view is “the comprehensive frame-
work of one’s basic beliefs about things,”* a
“set of presuppositions ... which we hold ...
about the basic makeup of our world.”> A
person’s world view is the way in which one
looks at the world and understands one’s
place in it. This perspective on the animate
and inanimate world guides a person’s
thoughts as he or she makes decisions. In
order to make good decisions and act in a
morally consistent way on controversial
issues, one must understand one’s world
view. Christians base their world views on
biblical revelation and a common faith com-
mitment, a basic Christian theism that sepa-
rates them from non-Christian world views.”
As John Calvin asserts, the Bible provides us
with the “spectacles” through which we can
understand God and his creation.2 However,
many types of Christian world views have
developed due to the roles that life experi-
ence and the historical development of faith
communities play in world view formation.®

This paper will utilize a Christian world
view from the Reformed tradition in assess-
ing stem cell use. Its focus is to develop a
Reformed Christian perspective on hES cell
use that will address this central question:
Can we obediently develop hES cell technol-
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ogy in order to heal the broken world? To answer this
question, the science behind hES cells will be summarized
and then important aspects of a Reformed Christian world
view will be used to frame the issues surrounding hES
cells. Since there are many facets from which to view the
question of hES cells, the result of this discussion will be
complex instead of a single, simple resolution to the
question raised.

Stem Cells

Stem cells are “cells with the capacity for unlimited or pro-
longed self-renewal that can produce at least one type of
highly differentiated descendant.”?® These are relatively
undifferentiated (unspecialized) cells that have the capa-
bility to become various types of more differentiated cells.
The two properties of differentiation and self-renewal allow
stem cells to be cultured in a relatively undifferentiated
state unti] they are directed to develop into more special-
ized cells. Depending on their origin, stem cells could
theoretically develop into any of the approximately two
hundred types of specialized cells in the body if the appro-
priate signals were known and applied.

There is great excitement over the potential uses of
stem cells.’! From a basic science perspective, stem cells
could be used to understand important processes that
control the differentiation of cells during development.
They could also be used to identify chemicals that cause
developmental abnormalities and to test the safety of
potential new drugs. However, the most excitement arises
over their potential to cure various types of diseases either
by replacing damaged cells or enhancing the survival and
function of existing cells. Stem cells have the potential to
provide therapeutic benefits for coronary heart disease
(approximately 12.9 million cases in the US), type I diabe-
tes (0.8-1.7 million cases), spinal cord injuries (200,000
cases), Parkinson’s disease (1.5 million cases), Alzheimer’s
disease (4 million cases) and others.’? Considering the
number of individuals affected by these diseases in the
United States alone, there is tremendous potential for
relieving considerable suffering.

Stem cells can be derived from either embryonic or
adult tissue. Embryonic stem (ES) cells typically originate
from blastocyst stage embryos that are formed approxi-
mately six days after fertilization in the human. These
blastocysts may be formed from “left over” frozen
embryos after in vitro fertilization from infertility proce-
dures but sometimes from embryos specifically created for
research purposes.’® Blastocyst embryos have two basic
cell types: the inner cell mass which develops into various
cells of the body and the trophoblast which develops into
placental tissue. The inner cell mass is isolated and the
cells cultured as ES cells.'* Although ES cells have the
potential to develop into any of the types found in the
body, they are considered pluripotent instead of totipotent
(able to form any embryonic cell or able to form a complete
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individual) since they are unable to form the supporting
tissues of the placenta and would therefore not implant if
placed into the uterus.’® Pluripotent stem cells also have
been isolated from testis/ovary precursor tissue from 5-9
week terminated pregnancies and are sometimes referred
to as human embryonic gonadal (hEG) cells to distinguish
their source.’® There is also the potential to create embryos
using somatic cell nuclear transfer (cloning) techniques.
Although this has reportedly occurred, significant obsta-
cles remain before primate nuclear transfer for stem cell
production can be attained.’” The benefit of using cloning
techniques would be that a given individual could be the
source of his or her own stem cells, circumventing tissue
rejection problems that may or may not occur when cells
from another individual are used.'® Other potential meth-
ods under study to avoid rejection that do not involve
cloning include the use of parthenogenetically activated
eggs!® and ES cells genetically engineered to express the
Class I major histocompatability antigens of the transplant
recipient.?? The creation of numerous stem cell lines would
also enhance the possibility of using a cell that would not
be immunologically rejected.

Depending on their origin, stem cells
could theoretically develop into any of
the approximately two hundred types
of specialized cells in the body if the
appropriate signals were known and

applied.

Much of the work with ES cells since the 1980s has been
with mouse embryos. Researchers have been able to induce
cultured mouse ES cells to differentiate into at least nine-
teen different cell types including nerve, muscle and bone
cells.?! Some success has been attained in using ES cells to
treat animal models of human disease such as diabetes,
liver disease and Parkinson’s disease.?? Also, mouse ES
cell-derived cardiac muscle cells were functional when
implanted into mice, and ES cells were used to treat rat
models of a human myelin disease and Parkinson’s dis-
ease.” Work with human ES cells has not progressed as far
as in animals since they have only recently been derived
and limits have been placed on federal funding. Currently,
researchers are attempting to control the differentiation of
these cells. For example, liver-like cells and insulin pro-
ducing cells have been derived from hES cells.?* Clearly,
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many more studies are required with animal
and human stem cells before successful
treatment of human disease can occur. How-
ever, the promise of ES cells seems to be
bearing fruit, particularly in the arena of ani-
mal experimentation.

The other basic type of stem cell is the
adult stem cell. It appears that most, if not
all, organs in the body contain some type of
stem cell that can be used to renew lost cell
types. Sites of stem cell populations include
the bone marrow, epidermis, brain, liver, and
adipose tissue.” It is hypothesized that adult
stem cells have a more limited potential to
develop into various cell types, and so they
are characterized as being multipotent instead
of pluripotent.?6 However, recent reports
suggest that some adult stem cells have a
broader multilineage potential than previ-
ously thought,? although others have called
this conclusion into question.? For example,
hematopoietic stem cells may be able to form
three types of brain cells, skeletal and car-
diac muscle cells, and liver cells in addition
to blood cells.?? Animal studies suggest that
bone marrow stem cells may be useful in the
treatment of myocardial infarction, diabetes,
and liver disease.?

Less controversy surrounds the use of
adult stem cells since the origin of these cells
is from an adult who can give consent. It is
the use of hES and hEG cells that has gener-
ated significant controversy due to the source
of the cells. A blastocyst embryo must be
destroyed in order to isolate the inner cell
mass for hES cells. Testis/ovary precursors
use tissue from terminated pregnancies.
Many equate these two sources with the kill-
ing of human persons. Using cloning tech-
niques to produce blastocyst embryos raises
a host of additional ethical issues. Because of
the significant moral issues raised, there are
those who would advocate only the devel-
opment of adult stem cells’® while others
argue that both adult and embryonic stem
cells be pursued in order to maximize the
potential of stem cell use.3? Although using
adult stem cells may be a simple way to
relieve an ethical quandary, it does not
directly address the issues surrounding hES
cell use. If hES cells are more useful than
adult cells and if their use can be justified,
it would seem prudent to pursue this tech-
nology. Thus, the focus of this paper is on
the use of hES cells.

Embryonic Stem Cells and
A Reformed Christian
World View

The Reformed Christian world view is a
holistic one that has as a fundamental princi-
ple God’s sovereignty over all of his creation
in the natural and moral realms.® All life
is subject to the rule of God. A Reformed
Christian world view is not dualistic, sepa-
rating the secular from the sacred, but is an
integral perspective that says nothing falls
outside of God’s purview.* It has been
characterized by Niebuhr in “conversionist”
terms as “Christ the transformer of cuk
ture,”* and emphasizes personal piety and
evangelism along with social and cultural
issues.”® What follows is an analysis of hES
cell technology using the following impor-
tant themes from a Reformed Christian
world view: creation-fall-redemption, stew-
ardship, human worth, God'’s kingdom and
social justice. These themes are not mutually
exclusive but serve to highlight important
aspects of the world view relevant to hES
cell technology.

Creation-Fall-Redemption and
Stewardship

The principles of creation, fall, and redemp-
tion form an overarching framework for a
Reformed Christian world view.” God cre-
ated the universe and by his providence he
continues to preserve, govern, and care for
it.® Although characterized as very good,
it was not completely finished in the sense
that nothing was meant to change after the
beginning. Creation continues to unfold
according to God’s plan; development is
expected and desired with humans given a
role to play in that process. Therefore,
human activities are important for the fur-
therance of God’s plan for this world. The
idea of playing God is often used in a very
negative sense, that humans are somehow
overstepping their bounds and moving into
realms that only God should go. However,
in a sense humans are called to play God, to
be his agents in developing the creation®” as
long as this is done according to his will and
plan, playing God “as God plays God.”*!
Technological development is an important
part of human cultural activity and develop-
ing hES technology could be seen as part of
God’s creative plan.

Perspectives on Science and Christian Faith
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The fall into sin caused our entire nature to be cor-
rupted®? and has affected the direction that all of reality is
taking,** not just humans. Redemption is for all of cre-
ation* “to reconcile to himself 4ll things.”*> Salvation is a
restoration of the creation—not a retreat to the original
created state, but a removal of the effects of sin at its
present level of development. Redemption through Christ
places humans in covenant with God and all of creation,
accompanied by certain rights and responsibilities.*
Christians have a role to play in this restorative process, to
work as Christ’s agents in this world by using their Spirit-
driven actions to help redeem the brokenness. Certainly
disease was not part of God'’s original plan, and so allevi-
ating disease is a high calling as Christians work with
Christ to redeem the world. Using hES cells to cure previ-
ously intractable diseases would provide a significant step
toward redeeming the brokenness of creation.

Certainly disease was not part of God’s
original plan, and so alleviating disease
is a high calling as Christians work
with Christ to redeem the world. Using
hES cells to cure previously intractable
diseases would provide a significant
step toward redeeming the brokenness

of creation.

The creation-fall-redemption theme is intimately tied to
the pre-fall call of stewardship, often understood as the
cultural mandate.*” Although stewardship was mandated
prior to the fall, this is also a covenantal responsibility in
response to Christ’s redemptive act.*® Reichenbach and
Anderson describe this stewardship principle as a three-
fold mandate: to fill, to subdue or rule over, and to care®
Since filling the earth is a qualitative change for the better
in addition to a quantitative increase in numbers, this
mandate calls us to work with God in the development of
his creation including cultural possibilities.*® Subduing or
ruling over the earth must be done according to God’s
plan in a caring manner as caretakers of the creation for
God. Technology in general,®! and hES cells in particular,
can be seen as one way to fulfill the stewardship responsi-
bility of developing, caring for, and helping redeem the
creation.
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A word of caution regarding technology should be
noted here. Many would regard technologies as neutral
and that the use of the technology will determine whether
the activity is good or bad. However, as cogently argued
by Monsma and colleagues, technologies are not neutral.
Value decisions are made in terms of what technologies
will be developed and use of a technology in turn affects
what activities will and will not occur. The development of
hES cell technology is occurring as part of a commitment
to high-tech, expensive, rescue medicine and siphons
resources from other approaches to health care.® Chris-
tians should not fall prey to technicism, an approach that
sees technology as the solution to all human problems.
It may be that hES cells is an appropriate technology.
But one must be wary and not blinded by its apparent
promise to the point of neglecting other approaches and
becoming over-reliant on technological solutions.

Finally, it could be argued that hES cell technology is
part of the brokenness of creation and thus would itself
need redemption. To some, redemption would mean
avoiding hES cells altogether and focusing only on adult
stem cells. However, as will be discussed below, redemp-
tion also could mean using human embryos for furthering
stewardship in such a way that promotes justice.

Human Worth

Much of the discussion about hES cells centers on this
question: What is the worth of the human embryo? This is
an important question since embryos must necessarily be
destroyed in the derivation of hES cells. This question
must be answered adequately in order to decide whether
to pursue this technology. The fundamental worth of all
humans, the sanctity of life, is an important theme in all
theistic world views.® This dignity is grounded in the
creation of humans in the image of God and their redemp-
tion by Christ's work on the cross. As participants in
God’s covenant, humans are placed in moral community
with others and so must treat people with reverence and
respect—as ends in themselves and not as means to an
end.*® However, there is significant disagreement on how
human embryos fit in. Are embryos human persons from
the point of fertilization or is there some other way to look
at embryos that would allow their being treated differ-
ently from fully developed humans? Intimately tied to this
are questions regarding the meaning of being a human
person and the image of God.

One approach to determine the status of a human
embryo is to identify a developmental stage before which
the developing human is not a person and after which full
status as a human person is present. Stages that have been
used include fertilization (conception), implantation into
the uterus (beginning about day 7), early formation of the
spinal cord/brain (about day 14), presence of basic body
organs including heartbeat (about 4 weeks), brain activity
(about 6 weeks), quickening (17-20 weeks), viability (about

41



One approach
to determine
the status of a
human embryo
is to identify a
developmental
stage before
which the
developing
human is not a
person and
after which full
status as a
human person
is present. ...
It is hard to
justify choosing
any one [stage]
as the decisive
moment at
which
personhood

is attained.

42

Article

Embryonic Stem Cells and a Reformed Christian World View

24 weeks) and birth.5” It is hard to justify
choosing any one of these stages as the
decisive moment at which personhood is
attained. Arguments have been presented
elsewhere,® and it is beyond the scope of
this paper to repeat them. However, special
mention will be made regarding conception.

Conception is a common stage chosen by
many evangelical Christians for personhood
to begin.> However, fertilization itself is a
process that begins when a spermatozoon
meets the egg and is complete when cell
division begins, a process that takes approxi-
mately 30 hours. At which point during that
process is essential humanness present?
Peterson believes that the genetic unique-
ness which occurs due to fertilization is the
strongest argument in favor of conception
as the critical stage.®? This would argue for
amphimixis, or the union of the egg and
sperm nuclei during fertilization, as the
point at which full status is attained. Hui
suggests that the presence of a unique
genetic constitution, the ontological continu-
ity between the zygote and adult, and the
self development of the embryo due to its
genetic constitution supports this view.*!

Using the biclogical event of amphimixis
to define personhood places too much
emphasis on an individual’s genetic compo-
sition. A human person is more than his or
her genetic code. Early zygotic divisions are
under the influence of maternal information,
a concept acknowledged by Hui but mini-
mized by the unsubstantiated assertion that
the embryo controls their use.5? The environ-
ment, both before and after birth, plays a
major role in the development of a person.
In addition, up until approximately 14 days
the early embryo is able to divide into two,
resulting in identical twins. This leads to
confusion regarding the genetic uniqueness
of the individual if the conception view of
personhood is held since it is not clear which
of the two new embryos (and thus persons)
is ontologically continuous with the first.
Others have made the following analogy:
If a clone were created from an adult cell,
it would be clear that a person existed before
this “twinning” event; therefore, a person
exists before the twinning of embryos.®
However, it is very clear in the cloning case
which of the two individuals is continuously
present before and after while it is not clear
at all in the embryo’s case. The fact that

twins are genetically identical, yet clearly
different persons argues against the genetic
view. The emphasis on the embryo’s ability
to self-develop due to its genetic composi-
tion® diminishes the importance of the vari-
ety of factors involved as God “knit [us]
together in [our] mother’s womb.”%

Part of the argument in favor of fertiliza-
tion as the critical point is that once fertil-
ized, the zygote has the potential to fully
develop into a human person.®® Certainly
after the sperm enters the egg there is poten-
tial to develop, but so is there potential in
each individual sperm and egg, particularly
after they approach each other. Although
there are no guarantees, the zygote is more
likely to develop fully and can thus be
considered to have more potential. Since the
embryo’s potential is dependent on its suc-
cessful interaction with the mother, even
more potential is present after implantation.
Importantly, having potential is not the
same as being.5”

Potential has significance when discuss-
ing isolated stem cells as well. Human ES
cells are considered pluripotent and adult
stem cells multipotent, not totipotent. How-
ever, these distinctions are not clear-cut.®®
Some would suggest that if hES cells were
totipotent, then each cell would be consid-
ered a human person since it has the poten-
tial to develop into a complete human,® an
argument that also holds if adult stem cells
were able to become totipotent.”® As Peters
argues, it is not out of the range of possibility
that adult stem cells could become toti-
potent. Although speculative, eventually any
cell in the body might be coaxed into being a
totipotent stem cell leading to the conclusion
that every cell in the body is a potential
human.”* Will every cell in the body then
have status as a potential human? Clearly,
the very understanding about what it means
to be a person is being challenged.

Biblical texts have been used to support
the contention that personhood occurs at
fertilization.”? However, careful analysis of
these passages suggests that none of them
clearly denotes a stage at which personhood
is attained.” Psalm 139:13-16 and Job 31:15
point to God’s knowledge and creative
activity prior to birth. Jeremiah 1:5 empha-
sizes God'’s relationship with Jeremiah prior
to conception. None of the other passages
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frequently cited (Job 3:3, Isaiah 49:1, Psalm 51:5, Luke
1:41-44) say anything concrete about when personhood
is attained while Exodus 21:22-25 and Numbers 5:11-31
could be interpreted to suggest that personhood is not
immediately present at fertilization. The Bible does
emphasize, however, God’s knowledge about each person
prior to birth, his care for people, and the intimate role he
played in forming humans.

One important way to address the issue of human
worth and when personhood occurs is to analyze what
makes humans unique and when during the life cycle this
uniqueness is found. Many have identified various impor-
tant characteristics that seem to separate humans from
other animals. These characteristics include imagination,
rationality, communication, ability to feel pain, self-con-
ception, self-control, playfulness, curiosity and others.”*
Focusing on these characteristics is problematic since it
is difficult to exclude these characteristics from animals.
Current research is showing that animals may have some
or all of these to a limited degree.”> Also, using characteris-
tics to define humanity results in a devaluing of those with
various types of disabilities.

Christians emphasize the idea that humans are created
in the image of God. The problem then comes in defining
what is meant by the image of God and when it is present.
Old Testament scholars view the “image of God as the
royal function or office of human beings as God’s repre-
sentatives and agents in the world, given authorized power
to share in God’s rule over the earth’s resources and crea-
tures.”7® The image of God is not those characteristics that
humans have that animals don’t but is a transformation of
physical characteristics for stewardship responsibilities.””
It is difficult to pinpoint exactly what the characteristics of
the image of God are. Bouma and colleagues emphasize
the importance of reflective choice-making that allows
humans to perform their stewardly responsibilities in rela-
tionship with God, the creation, other people, and the indi-
vidual.”® Peterson suggests that the image requires
capacity, task, and relationship: the capacity (such as rea-
son) to carry out the stewardship task in relationship to
God.” We image God by using the stewardship authority
given to us and by living in loving communion with oth-
ers.® Although the image is imperfect due to a fallen rela-
tionship with God, it is still maintained in a distorted
manner.8! This discussion still begs the question of when
the image is seen in humans, leaving the discussion where
it was before with no direct biblical guidance. However, it
is difficult to claim that the 6-day embryo has the same
type of capacity, task, and relationship inherent in the
image of God as a newborn does.

The gradualist theory, sometimes called the potential-
ity principle, is an approach to the problem of when
personhood is attained that takes into account the contin-
uum of change that occurs during human development
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Using the term “gradualist” distinguishes between the
ideas of “potential persons” espoused here versus “per-
sons with potential” inherent in views that emphasize crit-
ical stages like conception.®¥ The gradualist view states
that human life at all stages is created by God and deserves
respect, and that embryos are potential humans that real-
ize their full potential as they gradually develop into a
fetus and then a child. A general rule of protection for
embryos and fetuses is emphasized due to their potential
to become imagers of God.# No clear point during devel-
opment where a fertilized egg’s potential is changed to
a person with the full image of God can be delineated.
Extreme care and respect is due embryos because of their
potential to fully develop into imagers of God, but they
can be treated differently since they have not completely
become persons. As development proceeds, increasing
care and respect is due because of the increasing develop-
ment of personhood. The gradualist theory allows the
embryo to be held in high regard but takes into account the
observation that an embryo is different from a fetus and a
newborn, with different capacity, task and relationship
inherent in the image of God.

The gradualist view states that human
life at all stages is created by God and
deserves respect, and that embryos are
potential humans that realize their full
potential as they gradually develop into
a fetus and then a child.

This developmental approach is used in various situa-
tions. Parents are seen as caretakers of children, and rights
and responsibilities are given in increasing proportion as
they develop. Many would argue that aborting a fetus to
save a mother’s life is justifiable. This is a decision of rela-
tive worth, the fetus with potential and the mother actual-
ized. Others would argue that abortion is wrong except in
the case of rape or incest. It would be difficult to justify this
decision if the developing embryo were fully human. The
gradualist theory allows issues to be sorted that are not
clear-cut. It provides a way to emphasize the importance
of developing humans while allowing valid judgments to
be made in difficult situations. In terms of hES cells, it may
allow the technology to be seen as something that pro-
motes stewardship and redemption, so long as the embryo
is treated with appropriate respect.
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God’s Kingdom and Social Justice
Christ established his kingdom at the time of
his first coming, but it will be fully instituted
at His second coming.® Reformed Chris-
tians place an important emphasis on the
present reign of Christ in the world?® which
leads to “a very practical concern for an
involvement in the world.”® The kingdom
of God claims all of creation, not just parts of
it.?® As forcefully stated by Kuyper, “there is
not a square inch in the whole domain of our
human existence over which Christ, who is
Sovereign over all, does not cry: ‘Mine!’”%?
The implications of this kingdom perspec-
tive are that all areas of life demand the
activities of Christians in furthering the
work of the kingdom® and that Christians
should be concerned about the conditions of
society and justice.

Social justice can be defined as the appli-
cation of God'’s desires in the world in our
relationships with each other. Justice for the
poor and oppressed is a central theme of the
Old and New Testaments, and believers are
called to care for them.”? God’s kingdom is
concerned about justice/righteousness, and
since justice is relational it is social by
definition.% Christians are to seek both the
common and individual good.® Reformed
Christians have been a major driving force
for liberty and freedom, and this drive has at
its origin the concept of the sovereignty of
God.%

Alleviating human pain and suffering is
part of the redemptive and stewardship roles
God has given to humans. Since hES cells
have the potential to cure a variety of intrac-
table diseases for a large number of people,
the development of this technology would
appear to be worth pursuing. Viewing em-
bryos from a developmental perspective, as
having worth due to their potential to fully
develop as image bearers but yet different
from full persons, allows us to consider
destroying embryos to create stem cells.
However, the issue of justice must be eon-
sidered as hES cell technology is assessed.

One needs to determine whether justice
is done for embryos by using them for hES
cells. There is both a desire to fulfill the
redemptive/stewardship role and a desire
to hold the embryo as a potential image
bearer in high regard. Since the present is a
“not yet” state’®®—a fallen world where

Christ’s redemptive work is in the process of
permeating all of creation — there is a tension
between what one would do in a perfect
world and what needs to be done in a fallen
one. Moral decisions are often made by
weighing options without precise formulas®
and the Reformed Christian world view
allows for grappling with situations on the
edge.” Multiple examples of this type of ten-
sion can be found. Although divorce is con-
sidered contrary to God’s plan, it is accepted
at times. Killing humans is wrong, yet many
believe the death penalty is justified and just
war theory allows jt. Abortion might be con-
sidered acceptable by some under certain
situations.” Human ES cells places two prin-
ciples at odds: the worth afforded embryos
throughout their development versus the
desire to alleviate human disease and suffer-
ing. In ethical terms, this may be a conflict
of prima facie duties.!® There is the desire
to protect human embryos, but the redemp-
tive/stewardship goal of healing coupled
with the gradualist theory for embryos may
tip the balance in favor of using embryos
for hES cells.

Even if we sanction using embryos for
hES cell development, the concept of justice
still demands that we treat them with
respect because of their status as potential
image bearers. Respect should be given prac-
tical meaning or we should discard the term
altogether.1! Lebacqz argues that respect
includes not treating embryos cavalierly,
minimizing harm wherever possible, deter-
mining the necessity of using each individ-
ual embryo and the way the embryo is
spoken about and handled.!%?

Respect can be taken further, however,
if the concept of purpose is included. Pur-
pose has been used to consider abortions in
certain, but not all, situations.'®™ As argued
earlier, hES cell use may be justified if the
purpose is to promote redemption/steward-
ship responsibilities. This would suggest
that using embryos to cure disease or for
research to that end would promote respect
while using embryos for egotistical or capi-
talistic purposes or for research that has no
intention to promote health would not. The
purpose for which the embryos were ini-
tially created may also be important. It is
common practice to create extra, unused
embryos during clinical in vitro fertilization
procedures that will be frozen and eventu-
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ally discarded. Since the original purpose for creating
these embryos was good and since they will be discarded
anyway, their use to “save” someone from illness would
promote respect for the embryo.1% Some would argue that
creating extra embryos in these situations is wrong and
that only as many embryos as are going to be used or
donated to “adoptive” parents should be created.® While
it would be preferable to utilize all embryos created, the
gradualist perspective promoted here does not require it.
In addition, creating extra embryos minimizes medical
harm and cost for the parents. Loss of embryos prior to
implantation is a normal occurrence and the purpose for
their creation is appropriate. Creating embryos for the sole
purpose of research or hES cell development promotes the
view that embryos are simply commodities'® and may
lead to reducing the value placed on humans at all stages.
Creating embryos using somatic cell nuclear transfer
(cloning) techniques raises unique issues that are beyond
the scope of this paper. Thus, it is possible to respect an
embryo in practical ways and still allow for its use.
Respect as defined here is not a set of clearly defined pro-
cedures but a system of attitudes, born of a world view,
which guide individual actions.

Although purpose can be an important component of
maintaining respect for the embryo, it must be remem-
bered that intentions are not always simple or pure.
Research often has multiple goals, and the original goal of
a research project may change as data are gathered. The
creation of excess embryos during infertility treatment may
itself be a coercive process born of the pressures of society
on women to conceive and of clinics to increase their suc-
cess rates.'?” A separation of the decision to create extra
embryos and using them for research is not always clearly
demarcated. An infertile couple may have knowledge of
the possibility to use the extra embryos for research and
therefore will not be bothered if “extras” are made. In
addition, the same people doing the infertility treatment
may also be involved in the research. Finally, no matter
how diligent one is, motives are under the influence of sin.
Even the best of intentions are colored by egotistical
desires. This is not an argument against promoting respect
for embryos by using the idea of purpose. It is a warning
to be led by the Spirit through constant prayer while
making decisions regarding embryos, making sure that
one’s motives fit with God’s purposes of redemption and
stewardship.

Health care technology in general, and hES cell technol-
ogy in particular, raises broader societal issues in addition
to those that relate to individual embryos. Already men-
tioned is our society’s dependence on high-tech rescue
medicine with the concurrent shifting of funds away from
other types of health care initiatives such as prevention or
minimum health care for all citizens.® Also, since stem
cell therapy will be expensive, issues regarding access are
raised since those in poverty tend to have poor health but
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will not be able to afford the cures.'® Stem cell research
can be seen as a luxury to those who do not have access to
basic heath care 11° Scarce research funds are being directed
toward a therapy that will benefit the few who can afford
it.111 Christians should be concerned about the unequal
distribution of wealth, the real everyday needs of every-
one and how these resources are allocated.!!2

Government regulation limiting the
creation and use of hES cells for medical
purposes only is necessary in all sectors
in order to maintain the respect due the

human embryo ...

Justice must be pursued individually and collectively.
Each individual should seek justice for all with whom they
come into contact. However, society as a whole depends
on the government to ensure that justice is done for the
marginalized. This is an important role mandated by God
where the State is to balance the need for individual
personal liberties with appropriate regulations to ensure
that all are treated with justice.!® Currently in the United
States, federally funded research on hES cells is regulated
and limited to a few existing stem cell lines while the
private sector is completely unregulated.!* Individual
companies, such as Geron, may set up their own advisory
boards but it is not a requirement.!’® This situation does
not allow for adequate governmental oversight of hES cell
research. Government regulation limiting the creation and
use of hES cells for medical purposes only is necessary
in all sectors in order to maintain the respect due the
human embryo as discussed above. In addition, a national
approach to health care is needed to promote the concept
of distributive justice and provide fairness of access.!1¢
In order to use hES cells appropriately, it is imperative that
the government adequately promote justice for individual
embryos and all members of society.

Conclusion

Can we obediently develop hES cell technology in order to
heal the broken world? A world view perspective allows
all facets of this central question to be addressed. The key
Reformed Christian world view themes of creation-fall-
redemption, stewardship, human worth, the kingdom of
God and social justice provide a way to frame the issues in
order to understand them more clearly and to address the
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central question. As one looks at this ques-
tion from a world view perspective, it
becomes apparent that the answers are not
black and white, and that there is much
room for disagreement. Discussing the issue
in this way allows Christians to understand
each other, identify areas of common
ground, and work together toward fulfilling
their God-given tasks.

Technologies are developed in response
to God’s desire that humans work with him
as he develops and redeems his creation and
in response to his call to stewardship. Since
disease is not part of God’s original plan,
hES technology can be seen as something
that promotes redemption and stewardship
of the creation. The gradualist theory holds
that human embryos have worth due to their
potential to develop fully into humans, but
since potential is not the same as being they
can be treated differently than fully devel-
oped humans. This allows for the use of
embryos under circumstances that promote
justice toward those embryos. Justice de-
mands respect and respect demands appro-
priate purpose. Therefore, the best argument
can be made for using preimplantation
“spare” embryos from infertility procedures
for hES cells in the area of clinical therapy
development. The government must play a
key regulatory role in making certain that
justice is being done by regulating the cre-
ation and use of embryos and providing its
citizens fair access to the technology.

Should hES cell technology be pursued?
Moral decisions such as these require us to
weigh the options and proceed with care.
The discussion presented here suggests that
embryo use for clinical therapy develop-
ment is appropriate. This should be done
prayerfully to be sure that our motives are
pure and each embryo used serves an impor-
tant purpose in order to justly promote the
redemptive/stewardship task of alleviating
human disease. +
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he appearance of modern humans con-

tinues to be a major controversy in

paleoanthropology. The issues include
genetic, anatomical, and cultural matters. For
the Christian, there are also important theo-
logical issues, leading to various estimations
of the timing of “Eden” ranging from two
million years ago to six thousand years ago.!
Several interesting papers related to this issue
were published last year. This communica-
tion notes several of these and suggests a
biological mechanism possibly involved in
the process by which God created humanity.

The controversy centers on the idea that
the modern human skeletal form first ap-
peared around 100,000 to 160,000 years ago
in northeast Africa. Does this represent a
unique cusp of history, or is it just a standard
spot on the long path from ape to human?
(Or, since human and chimpanzee share at
least 95% of their genes—from proto-chimp
to professor.)? The primary evidence is
genetic.

Genetic trees depend on mutation and
drift, processes that are highly sensitive to
the effective population size (Ne). It is instruc-
tive to compare the Ne’s of modern homi-
noids. Estimates for the long term (Pleisto-
cene) effective population size of Homo sapiens
are in the range of eight to ten thousand
individuals.? In contrast, high gene diversity
in the five extant ape species indicates they
all have Ne’s that are four to nine times
greater.* Apparently the common ancestor
of humans and chimps also had a larger Ne.®
In fact, gene diversity within the two chimp
species (Pan) is almost as great as the genetic
distance between them.® Since the two
chimp species diverged around 1.8 million
years ago, populations with Ne’s of around
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40,000/80,000 (like the chimps) retain one
to two million years of mutational (gene
sequence) diversity.”

One and one-half million years ago saw
Homo erectus (or ergaster) scattered from Kenya,
to Dmanisi in Georgia, and on to Indonesia.
Thus, genus Homo has been spread over a
much wider area than genus Pan for the last
two million years. Subdivided populations
have much larger Ne’s, retaining far more
genetic diversity.? Also, the human species
(and its Ne) obviously is currently much
larger than that of any ape species. If we
were descended from all of those ancient
scattered populations of archaic hominids,
we should have retained most of their
ancient genetic diversity —and added all of
the new mutations of the last two million
years. Thus we should be far more geneti-
cally diverse than genus Pan, not less.

Is it possible that humans are unusual,
demographically speaking? Did we move
around so much that we “pruned” our
worldwide genetic tree to the point that our
Ne looks much smaller than it really is?
Recent reports of relic African tribes (the
Hadzabe, the Sandawe, and the Kung) indi-
cate otherwise.!” These ancient tribes have
almost as much genetic diversity in one val-
ley as the rest of the entire human race, i.e.,
they have retained most of the diversity gen-
erated since the time of their founding. So,
ancient isolated human populations can and
do maintain high levels of genetic diversity.

" David Wilcox

The controversy
[of the
appearance of
modern
humans] centers
on the idea that
the modern
human skeletal
form first
appeared around
100,000 to
160,000 years
ago in northeast
Africa.
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have two
chromosomes
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first existing in
only a single
organism, has
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The relatively low overall human genetic
diversity must mean that we grew numerous
recently (and relatively rapidly) from some
single small population (termed “founder
effect”)."

Having a smaller Ne than Pan is particu-
larly remarkable, since apparently the chimp
species also went through a sharp reduction
in numbers —an AIDS epidemic about two
million years ago.’? The human lineage there-
fore must have experienced an even sharper
reduction in population size than that
caused by an uncontrolled AIDS epidemic.

The timing of this bottleneck is indicated
by many studies (for example, the recent
FOXP2 study) that suggest such genetic
diversities stem from 100,000 to 200,000
years ago.”® But is such an event biologically
reasonable? There is indeed a smoking gun,
clear evidence pointing to a necessary bottle-
neck. All primate species but us have two
chromosomes that are homologous to the two
arms of our second chromosome. Human
chromosome two clearly was created by
fusing two ancestral sub-metacentric chro-
mosomes.” The fusion happened between
the telomeres of the short arms (each about
30 map units in length), producing a fusion
chromosome with two centromeres 60 map
units apart. Relic telomeric and centromeric
sequences still exist in the corresponding
sites of the human chromosome. That fusion
chromosome, at first existing in only a single
organism, has become the established human

karyotype.

Hominids with the fusion chromosome
would have had a profound reduction in
fertility due to the formation of abnormal
karyotypes during meosis (caused by non-
disjunction and chromosome breakage).
When one of the centromeres became deacti-
vated, fertility would have improved, but
would still have been below normal in “cross-
breeds.” Nondisjunction would reduce gam-
ete production, and crossovers with the
short arm of an ancestral-type chromosome
could reactivate the relic centromere. Only
about one third of the gametes formed by
such “cross-breeds” would produce viable
offspring.

In a large population, natural selection
would quickly get rid of such a fusion chro-
mosome. It could only replace the original
karyotype in a small isolated population

where genetic drift instead might weed out
the ancestral form within a very few genera-
tions. When a new karyotype becomes estab-
lished in such an isolated population, it will
have full fertility, but only as long as breed-
ing stays within the group. Any mating that
takes place with individuals having the
ancestral karyotype (in this case, all other
living hominids on the planet) would have
sharply reduced fertility. This must have
happened to the human lineage. (This is not
the only evidence, of course. Such an abrupt
bottleneck might also be implicated by the
excess of 313 SNP’s that seem to be derived
sequences in the human [different than the
chimp sequence], and yet show no signal of
positive selection.)!®

In most manunals, this strong fertility
barrier will drive the quick establishment
of pre-reproductive isolating mechanisms—
i.e., recognizable identification signals such
as changes in physical appearance and
behavior. Apply this process to hominids.'
A recent report identifies two unique and
non-overlapping features of the modermn
skull vis a vis the archaic skull—facial
retraction and neurocranial globularity."”
(“Modern” includes the early modern skulls
of Skhul and Qafzeh in Israel). Add in the
modern pointed chin. All three change the
shape of the face, the primary recognition
site for primate communication. Facial change
would not be driven by brain evolution—
the archaic hominids of the period already
had large brains—nor was it a product of a
lifestyle. Analyses of growth in Neanderthal
neonates indicate that such unique differ-
ences in skulls were apparent from birth.!8
The biological explanation for facial change
is species recognition. Think of the striking
differences between the faces of many mon-
key species.

Where would this happen? Biologically
speaking, most new species seem to form
as isolated populations on the edge of a
“parental” species (peripatric speciation).
Such an isolate would be necessary to allow
fixation of the fusion chromosome and the
various genetic shifts involved in the mak-
ing of modern humans. As an alternative
model, Eller has suggested a large wide-
spread subdivided population, with con-
tinuous extinction and recolonization, thus
keeping the effective population size small.1®
However, though such a “winner-takes-all”
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evolutionary lottery might reduce population size by
catastrophes, or by attacks on neighboring populations,
it simply would have the effect of isolating a single popu-
lation. The usual model seems more reasonable.

Biologically speaking, most new species
seem to form as isolated populations on
the edge of a “parental” species ... Such
an isolate would be necessary to allow
fixation of the fusion chromosome and
the various genetic shifts involved in the

making of modern humans.

Where was the location of the “parental” population?
The oldest evidence of modern humans points to Ethiopia.
A modem specimen found at the Omo River is dated at
130,000 years ago, and three modern skulls dated at
160,000 years ago have been found in the Middle Awash
area.®® However, since peripatric speciation requires sig-
nificant isolation, the middle of the African savannah
seems unlikely. A peripheral isolate plausibly could have
been established somewhere on the Arabian peninsula, on
the northeastern border of the African savannah — perhaps
even in the fertile valley which existed where the Persian
Gulf presently flows. The incipient human species could
easily return to northeast Africa, spinning off bands of
ancient wanderers, working their way down the endless
savannas of East Africa to leave their bones at the Klaises
River mouth in South Africa.?!

Species also are distinguished from each other by
behavior. No species has ever had as much behavioral
flexibility as the human, of course. But when and why did
that flexibility begin? Perhaps this too reflects the need to
generate species recognition signals. Humans can obtain a
change in appearance a lot faster by applying ocher than
through changes in melanin density! And early moderns
used it.?? (So do late moderns, but our palette has grown.)

The argument has frequently been made that archaic
hominids showed behaviors that indicate they were fully
human. For instance, the presence of ancient tools on the
island of Flores is taken to mean they built boats.® But, a
recent report of an Indian “tool factory” of one million
years ago indicates those stone tools were simply made,
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used, and tossed away—hardly a modern pattern of
thoughtful provision.* Since the channels of the Sunda
shelf at Glacial maximum would have been at most only a
few miles wide, it seems more likely that the transporta-
tion was rafts of flood vegetation—or even swimming.
That is a far cry from the ninety kilometers of open ocean
to be crossed to reach the Sahel shelf of greater Australia.

Were Neanderthals fully human? Certainly they had
brains as big as modemn people, but we do not know
exactly how they used them. Did they behave in ways we
would recognize, or are we only seeing them in a foggy
mirror? Are we really looking for ourselves rather than at
their reality? The difficulty of human preconceptions in
evaluating ambiguous evidence is illustrated in a recent
paper on Neanderthal adaptations for cold climate.” The
authors propose as possible adaptations —brown adipose,
heat shock proteins, growth factors, altered calcium
metabolism, and typical physiological shifts, though they
think subcutaneous fat (blubber) too difficult and too
expensive to maintain. However, it does not seem to occur
to them that a primate with a 500,000-year history of gla-
cial adaptation would be likely to have the energetically
cheap adaptation to cold of the Japanese macaque —a built
in fur coat. In any other mammal lineage, it would be a
foregone conclusion. The obvious conclusion should be
that modern arctic zone humans have bare skins only
because they arrived in the Arctic already able to borrow
coats from the reindeer.

Of course, hairy or not, this is not to say that the
Neanderthals were necessarily without wisdom and
beauty. In theory, they could have been our cultural
equals.?® Perhaps they were the first choral singers and
superb birch bark artists. But they left no indisputable
signs that they had such capacities. It is true that they
sometimes cared for their disabled and possibly buried
some of their dead. But elephants seem to mourn their
dead. And caring for the disabled is typical behavior for
pack predators such as wolves. In fact, evidence of healed
disabling wounds is used to argue for such pack behavior
in saber-tooth cats and tyrannosaurs.

However, it is the genetic evidence that is compelling.
Four Neanderthal mtDNA sequences cluster neatly to-
gether at a common distance from modern human se-
quences, corresponding to a common root of 500,000 years
ago.” Cro-Magnon mtDNA groups with modern Europe-
ans, not Neanderthals.?® There have been some critiques,?
but so far the results still seem convincing. Further, ongo-
ing evaluation of what seemed to be a hybrid child (Spain)
points away from that conclusion.®® Skeletal evidence of
jaw structure indicates that Neanderthals were a special-
ized species which is not ancestral to ours.’® And even if it
were demonstrated that Neanderthal genomes group with
those of modern humans, it would not change the genetic
comparison with the various ape species.*> Humans are
still genetic paupers.
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Not that ancient DNA has all of the
answers. The complexities and pitfalls of
such analyses are illustrated by a report that
the human nuclear genome has more than
one thousand sequences (including later
duplications) homologous to sections of
mtDNA.® This report is particularly signifi-
cant, because the uniquely distant mtDNA
sequence reportedly extracted from a Lake
Mungo skeleton in Australia is close to some
of these insertions. This suggests that it is
likely to be a bit of modern nuclear DNA
picked out for the PCR by mtDNA primers
rather than a sign of ancient admixture.®

Can genetic studies shed light on what
happened as we became human? How sig-
nificant is the 95% sequence similarity
between human and chimp genomes? A
broad survey of gene expression in various
human tissues (for transcriptomes and pro-
tein expression patterns) shows pronounced
changes in the gene expression pattern only
in the brain.* We can conclude that these are
not new genes, but new patterns of expres-
sion, new genetic blueprints made from the
old clay. And too, there is evidence that
endogenous retroviruses may be implicated
in sudden genomic reorganizations in the
human lineage producing ”punctuation”
events, such as the appearance of modern
traits.”

Certain specific genes, however, do seem
to have been modified. For instance, the
membrane protein sialic acid is not made in
humans, a deactivation event due to an ALU
shift thought to have occurred around two
million years ago.*® Genes such as apoE are
turned on—or modified significantly.* The
most interesting is the FOXP2 gene, a tran-
scription factor involved with the face and
jaw movements necessary for speech. This
highly conserved gene shows three sequence
changes between mouse and humans. Two
of these changes are between chimp and hu-
mans, only one change is between mouse
and chimp. The FOXP2 gene shows a selec-
tive sweep — the value of Tajima’s D statistic
for FOXP2 has the most significant value of
any human gene (save one). The probability
is 95% that divergence in this gene within
the human species took place in under
120,000 years. Further, the differences be-
tween the human and all other forms of the
gene are functional differences —the human
protein is phosphorylated.® Such changes

alter the activities of entire genetic networks.
So speech too probably began with a bang —
or perhaps with a click. (Click languages are
still spoken by the most ancient tribes —the
Hadzabe and !Kung.)*!

If genetic and skeletal evidences point to
a common era, how about culture in that
era? The early (100,000 years ago) modern
forms at Skhul and Qafzeh caves on Mount
Carmel apparently used artifacts which
were much like those of the Neanderthals
who used the neighboring Tabun cave.
However, there is some new evidence about
them. The hand bones of early moderns
have articular surfaces indicating that their
owrners were engaged in modern manipula-
tive behaviors.# This conclusion is rein-
forced by several reports from central Africa
indicating the use of ocher and the manufac-
ture of incised stones, beads, micro-liths
(compound tools) and carved bone har-
poons dating to 90,000 years ago.*® This evi-
dence is consistent with the appearance of
folks who thought like us at around 150,000
years. Around those early dates we see mod-
ern morphology, glimmers of complex
thought, genetic roots, etc. Shall we place
Adam there? That is probably a theological
decision rather than a scientific one.

It is true that the culture implied in the
Genesis narrative (Gen 4: 2-4, 19-22) did not
exist 160,000 years ago. It, in fact, did not
exist anywhere until about 11,000 years
ago.* Further, in much of the world (Austra-
lia, for instance) culture has never reached
that level. Even where it did arrive, it was
preceded by vast stretches of time in which
the hunting and gathering ancestors of the
farmers used only wood, bone, and stone.
Does Genesis describe Adam’s culture, or
the author’s understanding of culture?

Does proposing a mechanism of creation
imply that Nature rather than God created
us? Only if God is an absentee landlord.
Would he use such methods? If he governs
nature (as in Psalm 104), obviously he uses
nature every day. Unless God made Adam
with the appearance of very specific
“pseudo-ancestors,” hominid descent was
involved in his creation. This leaves the
theological problem, of course. Is Adam
unique? Do we have souls? Surely God's
governing of nature does not preclude his
placing a soul within a creature that he had
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prepared for it by using natural forces. At some point was
Adam the only human?** The mechanism of human ori-
gins is not “business as usual” in the New Species shop.
There is evidence of a sharp bottleneck. All humans must
be descended from that hominid with the chromosomal
(#2) fusion. But there are still difficulties in fitting Adam to
all of the data. At this point, it does not look possible to
make the immunological evidence fit a single human pair.
We have too many alleles in the HLA immune system.*
Rather, it looks like we all descended from a small contem-
porary group of that hominid's “clan.” Could Adam have
been placed in the garden to sin or swim as a representa-
tive of his “clan”? Perhaps.

Since all truth is one and all truth is God’s truth, all the
puzzle pieces can fit together. Somehow. I have done my
best. Dump the box for yourself, but don’t lose any of the
pieces! +
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Complexity Theory as
Model and Metaphor for
the Church

David A. Wollert

No doubt, most churchgoing Christians have at one time or another, while sitting in a pew on
Sunday morning, posited the question “Why am I here?” They are not asking this question in
the grandiose sense of “What is the meaning of life?” Rather, they are pondering “Why am
I here at Walnut Street Church this morning, interacting with fellow Christians, singing
hymns, reading Scripture, and breaking bread? What is the purpose of the church? And how
does Walnut Street Church fit into the broader context of God’s Kingdom?” In an attempt to
address such questions, it might be profitable to consider an equally vexing problem in science.
It is a problem that is beginning to be solved (to the extent that it can be solved), and it may
provide some useful metaphors, if not outright models, for understanding our roles as
individuals in the church, both the church local (i.e., Walnut Street) and the Church universal

(i.e., God’'s Kingdom).

cience has always had a difficult

time accounting for consciousness.

Just what is consciousness? Is it a
physical phenomenon? Is it metaphysical?
Traditional scientific orthodoxy claims that
reality is fundamentally physical. Whatever
consciousness is, it must somehow or other
be reducible to patterns of electrical and
chemical signals inside the brain. But how
then do we account for the introspected
first-person awareness of conscious experi-
ence? David Chalmers has termed this
paradox the “Hard Problem” of conscious-
ness, in contrast to the ”Soft Problem” of
mapping out the neural interactions that cor-
relate to conscious mental events.1

Yet even the “soft problem” of conscious-
ness appears to have defied the reduc-
tionistic tools that have traditionally served
science so well. Reductionism, of course, is
the notion that a large-scale structure or phe-
nomenon can be understood by breaking it
down into its component parts, studying the
parts, and then using knowledge of the parts
to reconstruct and explain the whole. It is
a method of explanation that has proven
enormously successful over the centuries.
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Indeed, reductionism has brought us some
of our greatest scientific triumphs.

And so, scientists have sought to explain
consciousness by studying the component
parts of the brain—the nerve cells and the
biomolecules that comprise them —and then
seeking linear cause-and-effect relationships
that can be built up piecemeal to form
thoughts, memories, emotions, and con-
sciousness. Although considerable progress
has been made in the understanding of neu-
ral networks, a systematic description of
consciousness simply has not been forth-
coming. A new tool in science is beginning
to provide additional insight into the prob-
lem. The tool is called complexity theory,
and it seeks to understand complex systems
holistically, in terms of both their parts and
their wholes.?

David A. Wollert

A new tool in
science [called
complexity
theory] is
beginning to
provide
additional
insight into the
problem [of
explaining
consciousness].
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Complexity Theory
Complexity theory is a set of mathematical
tools for addressing the dynamic behavior
that results when rich interactions within a
system allow it to self-organize. Self-organi-
zation refers to a wide range of processes in
both living and nonliving systems. The sys-
tems are characterized by simple “rules”
that direct localized interactions between the
subunits of the system. Despite the simplic-
ity of the rules and the short range of their
immediate effects, the system gives rise to
the spontaneous emergence of pattern, order,
and structure on a global, system-wide
scale.® Of particular interest are self-organiz-
ing systems operating away from equilib-
rium. Complex systems of this type often
generate hierarchies of emergent system-
maintained properties that cannot be pre-
dicted from studying the parts alone.

As a simple example of a complex, self-
organizing system, consider the formation of
Bénard cells in water. Imagine a thin layer of
liquid water between two parallel plates as
shown in Figure 1A. If the liquid and the two
plates are at the same temperature and the
liquid is motionless, then the system is in
equilibrium. Suppose now the bottom plate
is heated slowly so as to induce a thermal
gradient. The heat will pass from the bottom
plate to the liquid, where it will then be
transferred upward through the liquid by
the process of thermal conduction. In ther-
mal conduction, there is no bulk motion of
the liquid. Rather, thermal motion of the
individual molecules causes the transfer of
heat from the warmer layers to adjacent
cooler layers.

However, as the temperature of the bot-
tom layer is increased, a critical temperature
is reached where the liquid overcomes its
viscosity (the internal friction which opposes
movement) and begins to undergo bulk
motion. A bifurcation occurs in the system
as the highly variable motions of the individ-
ual molecules suddenly become organized
into coherent flow patterns that dissipate
heat more effectively than simple thermal
conduction. At the critical temperature, con-
vection (transport of heat by mass move-
ment) in self-organized spatial structures
becomes the dominant process and a new
behavior emerges (see Figure 1B).

If the temperature gradient is increased
further, the convective rolls undergo a fur-
ther bifurcation to produce hexagonal Bénard
cells of the type shown in Figure 1C. This
leads to periodicity in the spatial variation of
temperature within the system, as opposed
to the simple gradient generated by conduc-
tion alone. If the temperature of the lower
plate continues to be increased, other peri-
odic modes appear, grow in amplitude, and
contribute to the motion (i.e, convective
rolls within convective rolls). The result is a
series of bifurcations yielding increasingly
complex patterns of flow and spatial varia-
tions in temperature.

Eventually the system crosses another
threshold. Turbulence sets in and the motion
of the water molecules becomes chaotic.
Turbulence, however, is not a stochastically
random process. Chaos theory tells us that
turbulence reflects a system exhibiting non-
linear properties that are deterministic, but
not predictable.* The nonlinear equations

1A.

H»0

Figure 1. Formation of Bénard Cells
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describing the system follow an ordered trajectory that
bounds the system while never actually repeating itself.
Such trajectories are called “strange attractors” and their
discovery has lead to the now common saying that “there
is order in chaos.” The famous Lorenz Attractor, one of the
first strange attractors discovered, is shown in Figure 2.

An important aspect of the system described above is
that once the first critical point is crossed and self-
organization occurs, causation operates in two directions.
Convective flow is an emergent property of the dynamic
water molecules and is, therefore, partially explainable in
terms of the molecules themselves. But, the self-organized
flow patterns in turn influence the behavior of the mole-
cules that initially gave rise to the patterns. Thus, the
system is not fully explainable in terms of its parts.
Higher-level equations are also needed.

In Search of Self-Organization

At first glance, the process of Bénard cell formation may
appear to be a scientific curiosity relegated to the specific
conditions allowable in a laboratory experiment. But self-
organized patterns of convective flow are quite common
in the natural world and manifest themselves on many
hierarchial levels. Self-organizing flow patterns of air can
produce the configurations of sand dunes observed in the
desert, can bring about localized weather conditions, and
even can direct the Earth’s climate (see Figure 3).

Many complex chaotic systems appear to be self-
organizing. For example, a living cell is composed of a rich
and complex matrix of chemical cycles which self-organize
in such a way as to regulate the overall activity of the cell.
Indeed, several biologists have suggested that the total
ongoing product of this matrix of activity is no less than
the cell itself.5 Thus, the principle activity of a living cell,
when all its complex metabolic activities are summed up,
is the continuing creation of itself. This process has been
termed autopoiesis, or self-creation® Autopoiesis manifests

itself at many hierarchial levels—cells, organisms, and
ecosystems. A variety of other complex systems exhibit
autopoiesis, such as the international economy”’ and even
human societies. All of these systems, in addition to being
self-creating, are capable of evolving over time.®

A Model for Consciousness?

The fact that nonlinear and chaotic systems can give rise to
order and new complexity at higher levels in the system
has led many scientists to suggest that similar models
might provide an understanding for the emergence of
consciousness itself. Some even have come to view con-
sciousness as an emergent, self-organizing phenomenon—
an autopoietic, quasi-physical phenomenon emerging
from the complex interactions of component parts.” Such
a system would also evolve over time as external stimuli
continually influence the system and become integrated
within it.

Again, the interesting thing about this type of emergent
phenomenon is that causation operates in two directions.
The dynamic interactions of the parts, in this case the
nerve cells, influence the properties of the emergent
consciousness, but consciousness in turn influences the
interactions of the component parts. As a result, the sys-
tem exhibits nonlinear properties that are deterministic,
but not fully predictable.’® It is for this reason that the
reductionistic approach has failed to explain conscious-
ness. Reductionism only accounts for information flow
from the bottom up. In reductionism the interconnections
between components are lost, and with them all of those
higher-level constructs that make our world so interest-
ing —~constructs that cannot be collected, observed under
a microscope, and stored in museums.

Another notable feature of complex systems is that the
interactions between component parts need not, indeed
must not, be complicated. Social insects, such as termites
and army ants, display wonderful examples of emergent

Figure 2. The Lorenz Attractor
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Figure 3. Global Patterns of Airflow Contributing to the
Earth’s Climate
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behavior. But while colonies of social insects
behave in complex ways, the capacities of in-
dividuals are relatively limited. Army ants
engage themselves in one of a few basic be-
haviors, switching from one type of activity
to another in response to local concentra-
tions of pheromones laid down by individ-
ual members of the colony." Individuals do
not gather, store, and process information by
themselves. Instead, they interact with each
other in such a way that information is ma-
nipulated by the collective. Similarly, the
rules governing communication between
nerve cells are quite simplistic, with each
nerve cell limited to only a few basic re-
sponses to incoming stimuli from neighbor-
ing cells. Complexity emerges from the vast
array of neurons involved in co-dependent
localized interactions.

A Metaphor for the
Church?

So what, if anything, does complexity theory
have to do with the church? Whether as
model or metaphor, it seems that God's
earthly Kingdom could be viewed as an
emergent self-organizing phenomenon—a
large-scale phenomenon of love, compas-
sion, peace, and forgiveness emerging from
the interactions of Christians following a
few simple rules. Viewed in this way, we,
through our interactions with others, are to a
large extent responsible for making God'’s
Kingdom manifest here on earth. But our
participation implies that the Kingdom itself
will in turn influence us—our behavior and
our lives. Causation flows in both directions.

Complexity theory may provide a scien-
tific framework for the ideas of Jesuit priest
and scientist Pierre Teilhard de Chardin. He
argued that as people come closer together
in their activities and communications, their
interactions take on an internal dynamic
leading to a new and higher level of being, a
planetary consciousness, which he termed
the Omega Point}? According to psychologist
Allan Combs:

The Omega Point unifies and “central-
izes” the activities of its constituent
minds in a fashion not unlike that in
which the activity of the individual
human mind draws together and cen-
tralizes the activities of the nerve cells
of the brain. This process occurs, how-

ever, not through loss of individuality,

but through a mutual enfolding of
the most personal inwardness of each
individual.’?

Teilhard de Chardin identified this most
personal inwardness with the experience of
love. He wrote: “Love alone is capable of
uniting living beings in such a way as to
complete and fulfill them, for it alone takes
them and joins them by what is deepest in
themselves.”!* For Teilhard de Chardin, the
highest expression of love is selfless love,
which he understood through the Christian
faith.

Combs reminds us that “the Omega Point
is not something that might possibly come
into existence in some ideal future. It is
taking form during this very moment of evo-
lutionary time, and its deep personal and
mystical dimensions tend to draw us toward
it as an organizing principle already felt as
a presence in the world.” If the metaphor
is valid, then “the church” simultaneously
represents both an eschatological commu-
nity (we are to live as an end-times people)
and an ontological community (God’s King-
dom on earth is in a state of becoming in
which we play an active role).

Unlike passive components, such as water
molecules, human beings presumably can
direct their own interactions. Thus the con-
nectivity of “the church” itself is a dynamic
process and not a static map. How we inter-
act with one another becomes one of the
major defining features in an emergent
systems view of the church. If we isolate
ourselves, then the church will tend toward
a static or fixed attractor; if we interact with
everything around us, then the church will
tend to become chaotic and overextended to
the point of failure. Maintaining an opti-
mum autopoietic state requires an adaptive
form of connectivity, sufficiently self-con-
tained to maintain stability and individual-
ity, yet sufficiently responsive to the world
to benefit from the synergy of working
together. In the jargon of complexity theory,
the church must exist at “the edge of chaos.”

Making It Happen

The apostle Paul clearly promoted a com-
plex systems approach to the Church. In his
first epistle to the Corinthians, Paul writes:
“The body is a unit, though it is made up of
many parts; and though all its parts are
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many, they form one body. So it is with Christ. ... If one
part suffers, every part suffers with it; if one part is hon-
ored, every part rejoices with it. ... Now you are the body
of Christ, and each one of you is a part of it.”¢

Perhaps no better example of Christ’s
teachings manifesting themselves in an
emergent self-organizing way can be found
than in the formation of the Church itself
as described in the book of Acts.

The final question, then, is by what simple rules should
we, the component parts of the Church, operate? The
answer is deceptively simple and was provided by Christ
in his explication of the greatest commandment: “Love the
Lord your God with all your heart, with all your soul, and
with all your mind, and love your neighbor as yourself.”"”
Perhaps no better example of Christ’s teachings manifest-
ing themselves in an emergent self-organizing way can be
found than in the formation of the Church itself as
described in the book of Acts. The following account is
taken from Howard Vos’ Exploring Church History. Bearing
in mind the discussion of Bénard cells, note the phase
transitions that precede two critical points in the story,
specifically following the gathering in the upper room
and Peter’s preaching of Christ.

The Passover season was ended. The crowds that had
gathered for the occasion dispersed, and Jerusalem
returned to normal. Some were puzzled, however, by
the unusual circumstances surrounding the crucifix-
ion of a certain Jesus of Nazareth, who appeared to be
revolutionist —for he had talked about setting up a
kingdom of His own. A rumor had spread concern-
ing His resurrection from the dead, but certainly that
was impossible, they thought. Had not the soldiers
who guarded his tomb reported the theft of His body
by His followers? That was sufficient explanation for
most. Another Galilean rabble-rouser had come to a
grisly end.

One hundred twenty of His followers who had gath-
ered in an upper room in Jerusalem knew otherwise.
Having seen and talked with the risen Lord, they
awaited at His command the coming of the Holy
Spirit. On the day of Pentecost (fifty days after the
crucifixion and ten days after the ascension), they
were rewarded. A sound as of a rushing wind filled
the house. On each of the group lighted what
appeared to be a tongue of flame. Immediately they
were filled with the Sprit and began to speak in other
tongues.
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Rapidly word of this phenomenon spread among
Jews gathered for the feast of Pentecost, and a crowd
came running to investigate. Upon arrival each heard

" the message of truth in his own language. Some mar-
veled. Others accused the disciples of being intoxi-
cated. But that was a foolish assertion; drunkenness
would only produce gibberish, not intelligible con-
versation in another language. Besides, it was early
in the day —too early for such a large group to be
drunk.

At that point Peter, who had been the leader of Jesus’
disciples, arose and addressed the throng. He argued
that this remarkable phenomenon was a result of the
Holy Spirit'’s ministry among them. Then he
preached Christ: His death, resurrection, and ascen-
sion and the present necessity of receiving Him by
faith as Savior and being baptized in His name. The
Holy Spirit so wrought that three thousand believed
on that memorable day.

Thus the church was born. And wonderful was the
experience of believers during succeeding days.
They held to the true doctrine, were faithful in
prayer, partook frequently of the Lord’s Supper,
enjoyed each other’s fellowship, were in one accord,
and lived joyous lives. Those who met them were
strangely moved and awed; many believed daily.
Soon the number of believers swelled to about five
thousand.18 +
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4
= 2 FAITH & SCIENCE

ENCYCLOPEDIA OF SCIENCE AND RELIGION (2 vol.)
by Wentzel Van Huyssteen, ed. New York: Macmillan
Librayr Reference, 2003. xxxviii + 1049 pages, index, bibli-
ography. Hardcover; $331.25. ISBN: 0028657047.

The last two decades have witnessed a remarkable increase
of academic and popular interest in science-religion
themes. There has emerged a growing sentiment that these
fields of discourse have much to say to each other. While
various threads of Christian theological agendas remain
the central driving force, increasing interest is being gener-
ated by Islam, Hinduism, Judaism and others in what
has become a multidisciplinary landscape. Cosmology,
evolutionary biology, micro-physics, the neurosciences,
ecology, biotechnology and ethical concerns provide
formidable challenges for those who would include the
sciences in their world view.

Newcomers to the field and veterans alike can benefit
from the Encyclopedia of Science and Religion. It seeks “to be
accessible to a wide readership from high school students
to independent researchers and academics” (vii). The over
400 entries range in length from several thousand words
on major topics to hundred-word definitions of terms.
A diverse set of indices, an annotated bibliography, a well-
integrated system of cross-references, and a synoptic out-
line provide easy entry into these volumes. The synoptic
outline (viii) offers “an organized map” of the entire field.

For those curious about the field, the Introduction
(ix-xii) and “Christianity, History of Science and Religion”
(Edward B. Davis, pp. 123-7) provide a helpful start. As a
chemist, I appreciated David Knight's piece on chemistry
(pp.103-6). Other essays that caught my interest included
“Scriptural Interpretation” (Kurt Richardson, pp. 786-90),
“Origins of Science” (Peter Harrison, pp. 779-82), “Behavioral
Genetics” (V. Elving Anderson and Audry R. Chapman,
pp. 58-9), “Science and Religion, History of Field” (John
Hedley Brooke, pp. 748-55), “Classical Physics” (Howard
Van Till, pp.664-7), “Anthropology” (Paul K. Wason,
pp. 20-4), “History of Science and Religion in China” (Hing
Kau Young, pp. 114-8) and “Cosmology, Religious and
Philosophical Aspects” (Norriss Hetherington, pp. 177-83).

Paul Allen’s analysis of current apologetic trends offers
a sample of the riches found in these volumes. Late twenti-
eth-century apologetic literature with a scientific accent
and doctrinal focus is represented in the writings of the
scientist-theologians Stanley Jaki, Alister McGrath, Arthur
Peacocke, John Polkinghhorne, Robert John Russell, and
Thomas Torrance. A less precise theological reconstruc-
tion of apologetics exists. It transposes Christian doctrine
philosophically through a capacious theoretical commit-
ment. This method is present in the writings of scientists
such as Pierre Teilhard de Chardin and Alfred North
Whitehead, contemporary philosophers Nancey Murphy,
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Joseph Bracken, and Holmes Rolston III, as well as theolo-
gians Wolfhart Pannenberg and John Haught (p. 26).

The two hundred plus contributors provide a diversity
of knowledge and viewpoints that makes these volumes
an invaluable reference. A second edition of the Encyclope-
dia of Science and Religion should include additional mate-
rial on the culture of science and religion. While academic
centers and scholarly associations engaged in the field
are mentioned at various points, there is no concentrated
effort to identify their goals and support communities or
their successes and failures. An analysis of the effects of
the growing conversation on science and religion on the
faith of individuals and the communities they represent
would be helpful.

The Encyclopedia of Science and Religion belongs in insti-
tutional libraries and the personal collections of the more
affluent.

Reviewed by John W. Haas, Jr., Emeritus Professor of Chemistry, Gordon
College, Wenham, MA 01984.

SCIENCE AND RELIGION: A Historical Introduction
by G. B. Ferngren, ed. Baltimore, MD: The Johns Hopkins
University Press, 2002. 401 pages. Paperback; $19.95.
ISBN: 0801870380.

This book is a selection of essays reproduced from the
comprehensive History of Science and Religion in the Western
Tradition: An Encyclopedia edited by Gary Ferngren. Profes-
sor of history at Oregon State and author of numerous
articles on science and religion, Ferngren has selected thirty
articles focusing on the major sites of interaction within
the West to craft an outstanding introductory text. The
result is a detailed and scholarly book that is accessible for
a scientifically inclined audience.

The interaction of science and religion is as complex as
the intricacies of any intense human endeavor. Unfortu-
nately the general perception is that science and religion
have always existed in tension despite significant evidence
to the contrary. Dispelling the conflict thesis of science and
religion is a theme that runs deeply through most of the
essays, particularly the first two that survey the interac-
tions in centuries past and the tools historians use to dis-
sect the most accurate historical picture.

The essays are grouped into seven sections roughly fol-
lowing the development of science from the premodern
period to the present. Each essay is arranged in short sec-
tions, the first being a very helpful overview and orienta-
tion of the key issues under discussion. The result is a
series of articles that generally provide an excellent précis
of topics. Dembski’s short essay on “The Design Argu-
ment” (pp. 335-44) is a particularly fine example. Overall
the essays are well-balanced presentations that acknowl-
edge a broad spectrum of contributions giving the reader
insight into the important issues while avoiding a mono-
lithic presentation of the interaction between science and
religion.

“If the study of the intersection of religion and science
demonstrates anything, it is the enduring vitality and
influence of some of the most basic traditions of the West-
ern world —religious, philosophical, and scientific —which
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still retain their ability to shape ideas and inform our cul-
ture in the twenty-first century” (p. xiv). Ferngren is to be
commended for conveying the vitality and influence of
science and religion through this series of excellent contri-
butions from leading authors in the field.

The book has potential as an introductory textbook
with many of the self-contained essays being ideal for out
of class assignments. ASA readers will find this a valuable
book for the classroom and an essential resource for librar-
ies that do not have the larger volume.

Reviewed by Fraser F. Fleming, Associate Professor of Chemistry,
Duquesne University, Pittsburgh, PA 15282.

MINDING GOD: Theology and the Cognitive Sciences
by Gregory R. Peterson. Minneapolis: Fortress Press, 2003.
252 pages. Paperback; $19.00. ISBN: 0800634985.

The premise of the book is the conviction that “serious
consideration of the cognitive sciences stands to affect
nearly every facet of Christian theological thinking” (p. 12).
Minding God is a book-length argument for the validity of
this claim.

The author begins with a description of the field of cog-
nitive science with an indication of the shift from using the
computer as the model of the mind to the emphasis of the
importance of the brain (chap. 2). In chap. 3, he presents
the many views on the elusive problem of consciousness.
The problem is important because “consciousness has in
many ways taken the place of the soul” (p. 70). The best
approach for a nonspecialist is “a prudent agnosticism
about the ultimate nature of consciousness” (p. 71).

Notwithstanding this warning, the author is confident
that it is justified to interpret Genesis 2 as conveying the
view that consciousness does not “descend from above
but emerge(s) naturally as the result of biological develop-
ment” (p. 71). Next, the author investigates the problem of
freedom (chap. 4). We are bound and free in our personal
life because the mind depends on the brain (p. 97), but
“cognitive science cannot speak about the true freedom”
(p. 98) discussed by theologians in the context of validity
of the doctrine of predestination.

In chap. 5, Peterson presents some experiments on brain
activity associated with religious experiences (”neureo-
theology”). The author is correct to conclude that “to show
that a brain state correlates with a certain kind of experi-
ence is not to show that such an experience is false”
(p. 114).

Chapter 6 describes some research on presumed intelli-
gence and self-awareness of animals. The author conve-
niently states that the burden of proof is on those who
deny consciousness of animals (p. 128), yet he agrees that
proving consciousness in animals is “exceedingly diffi-
cult,” and the ascription of these traits to instinct alone is
“difficult to disprove” (p. 136). Peterson describes some Al
research, although he is not yet ready, along with several
other authors, to ascribe intelligence to machines. This
type of research leads Peterson away from the belief that
we were created in the image of God to the understanding
that all of creation reflects the basic character and nature of
God (p. 147). The problem is that this seemingly more ecu-
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menical approach simply dilutes the importance of the
problem of the image of God.

Chapter 7 discusses sociobiological research on altru-
ism and warns against genetic determinism in the case of
morality but concludes with the statement that “we are
who we are because of our biological heritage” (p. 177).
The explanation of the original sin in terms of the fall of the
first couple the author finds, to be sure, naive; a non-naive
view is to see this sin as “a dynamic that emerges out of
our evolutionary history” (p. 178), which sounds very
modern and science-conscious but explains nothing.

In the penultimate chapter, the author gives a critique
of the argument from design and then, somewhat incon-
gruously, he tums to the problem of the nature of God. He
is correct to stress that disanalogies between man and God
are more important than analogies and cognitive science is
“a kind of via negativa” in investigating the nature of God
(p. 201).

Finally, Peterson argues against treating humans as the
apex of creation, pointing to the vastness of the universe
(chap. 9). Also, after justifiably criticizing the vision of
immortality offered by computer science (through down-
loading the soul, so to say), he concludes that the matter of
eschatology cannot be solved by cognitive science because
the latter “cannot tell us of existence in alternative reali-
ties.” Nicely phrased in the last sentence of the book, the
matter is resolved by putting “faith in not merely a God of
minds, but a God who minds” (p. 221).

Although Peterson competently presents the many
facets of cognitive sciences, he really does not make a
convincing argument that they seriously affect theological
thinking. The big issues of theology are hardly affected
by the developments of cognitive science. Of course, theo-
logians should be familiar with these developments, but
any revolutionary change in theology proper should not
be expected as the result of this familiarization.

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

THE SYMPHONY OF CREATION: Science and Faith in
Harmony by Steven E. Stoller. Phoenix, AR: ACW Press,
2002. 235 pages, index, notes. Paperback; $14.95. ISBN:
1892525925.

Stoller is a physician who has practiced medicine in the
field of eye surgery for twenty-five years. He is an ASA
member who also has earmed a degree in theology. Prior
to his premedical studies, he was a music composition
major and he has continued to use his musical training in
a variety of capacities. The primary metaphor of this book,
which is suggested in the title, is that the universe is an
unfolding symphony of creation, whose Composer and
Conductor is God. Stoller introduces this metaphor by
stating that nature is like music in that “just as music needs
both the science of sound and the spirituality of art, so
nature needs both science and faith for its full comprehen-
sion only when science joins with spirituality do we appre-
ciate the purpose and true grandeur of the universe.”

Stoller’'s primary motivation for writing relates to his
own personal struggle as an undergraduate science stu-
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dent in trying to reconcile the science he was learning with
the claims of his Christian faith. The purpose of this book
is to show that scientific findings are not only compatible
with Christian faith, but that they actually bolster its
claims by pointing to the necessity and grandeur of God.
Scientific evidence for the necessity of God is provided
in chapter three under the headings of cause (the cosmo-
logical argument), contingency (the anthropic principle),
complexity (the argument from design), and the compre-
hensibility of the universe. While Stoller admits that none
of these four factors proves God's existence, “together they
support the probability of a power and purpose behind the
universe.”

In the other seven chapters of the book, Stoller surveys
a number of issues that are typically addressed in books
that seek to harmonize the findings of contemporary
science with Christian faith. The evidence for an ancient
universe that has been shaped by the process of evolution
is presented in chapter two. This evidence is harmonized
with the biblical understanding of creation through a brief
summary of the “framework” interpretation of Genesis
One. In chapters five and six, the evolution of the human
body from nonhuman ancestors is discussed. Stoller
attempts to harmonize the scientific account of human
evolution with a Christian perspective by suggesting that
“around 50,000 years ago, God gave spirits to two or
more individual Homo sapiens. This caused their souls to
be fully born, completing their creation in the image of
God” (p. 159).

The question of how God works in the universe is
answered in chapter four. Stoller rejects both deism and
interventionism, arguing instead for a biblical theism
which understands God to be an ever present Conductor
who sustains and directs the universe by his Spirit. As
Conductor of the symphony of creation, God balances the
two principles of “freedom for orchestral members and
faithfulness to the divine score” in a delicate and mysteri-
ous manner. After engaging the problem of evil and
suffering in chapter seven, Stoller concludes the book by
exalting God’s greatness, revealed through the power,
precision, profusion, and provision inherent in creation.

Stoller states in the introduction that his purpose in
writing is to provide a general overview of a variety of
issues that pertain to the interface between contemporary
science and Christian belief. He succeeds admirably by
covering a number of perplexing issues in a manner that is
accessible to a general Christian audience. Notes are pro-
vided for those who would like to explore specific topics
in more depth, although a bibliography of recommended
readings could also have been included. Discussion ques-
tions specific to each chapter are provided at the back of
the book. While the book is not overly technical, it is
academic enough for use in introductory courses on the
relationship between science and Christian faith at the
college level. It could also be used in a variety of other
educational settings. While young-earth creationists and
those who reject any consideration of evolution may not
like the book, anyone who is open to the possibility of God
creating through the process of evolution will find this
introductory survey helpful.

Reviewed by ]. David Holland, Associate Professor of Life Science, Nyack
College, One South Boulevard, Nyack, NY 10960.

64

HAS SCIENCE FOUND GOD? by Victor J. Stenger.
Ambherst, NY: Prometheus Books, 2003. 373 pages, index.
Hardcover; $21.00. ISBN: 1591020182.

Stenger is emeritus professor of physics and astronomy at
the University of Hawaii and adjunct professor of philoso-
phy at the University of Colorado. He has written other
books on topics relating to science, religion, and mysticism
including: Timeless Reality, The Unconscious Quantum, Phys-
ics and Psychology, and Not by Design. He has given many
high profile talks on the topics of science and religion and
has faced such notable debate opponents as William Lane
Craig.

Has science found God? No, says Stenger. In twelve
chapters and three appendices, Stenger reviews the physi-
cal evidence for the support or proof for God or of gods
or spirits. Topics include young-earth creationism as pro-
fessed by Henry Morris, intelligent design of Dembski,
more progressive creationism of Hugh Ross and Gerald L.
Schroeder, and a category labeled ”“premise keepers”
which includes Jan Barbour and John Polkinghorne. The
book has many black-and-white illustrations, notes at the
end of each chapter, and an index.

Stenger maintains an agnostic position on the existence
of a god. He takes a strong negative position on whether
contemporary scientific methods and theories can give
evidence for a god or any supernatural or mystical phe-
nomena. He makes short work of dismissing the scientific
claims of the young-earth creationists and thinks contem-
porary intelligent design proponents are mistaken think-
ers. Stenger spends some time dealing with the statistical
arguments of Dembski’s intelligent design.

Though Stenger does not make argument with the
cosmology of Ross and Schroeder, he does reject the “fine
tuning argument by use of the anthropic principle.” He
argues that the form of life is dependent on the nature of
the universe; therefore, it is not surprising that we have the
form of life that we do. Stenger states that it has not been
proved that other forms of life cannot exist under a uni-
verse governed by different physical parameters.

With respect to the pro-evolutionary, theistic “premise
keepers,” Stenger takes issue with the philosophical,
therefore unscientific, interpretations of scientific evidence
for the existence of God. Also, Stenger states that this
group has assimilated so much science into their philoso-
phy that there is little left of traditional Christianity.

Stenger also discusses medical studies on the effects
of prayer, psychics, out-of-body experiences, near death
experiences, and Bible codes. He states that the studies are
inconclusive or misleading. He discusses statistical errors,
systematic errors, and biases associated with popularly
referenced studies.

Stenger takes a very thoughtful and thorough approach
to the topic of scientific evidence for God and other super-
natural and mystical experiences. He draws upon his own
Christian heritage of Roman Catholicism, and he is well
acquainted with the doctrines and apologetics involved.
His experience in physics allows for a well-informed and
thorough treatment of the science. To Stenger’s credit, the
weakness in the book is also self-identified. He acknowl-
edges that the issue of God's existence is philosophical.

Continued on p. 66
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Since Stenger’s goal is to address the science associated
with support for the existence of God, he spends little time
on the issues of philosophy.

This book gives an excellent overview of the physical
science based arguments for the existence of God. It sum-
marizes the major scientific arguments for the existence of
God and the weaknesses of these arguments. Though the
book would not be read for spiritual edification, it is a
book that should be read by theistic scientists and theists
interested in the sciences to help develop their own
apologetics.

Reviewed by Gary De Boer, Associate Professor of Chemistry, LeTourneau
University, Longview, TX 75607-7001.

HISTORY OF SCIENCE

DOUBTS ABOUT DARWIN: A History of Intelligent
Design by Thomas Woodward. Grand Rapids, MI: Brazos/
Baker Books, 2003. 303 pages, index. Hardcover; $19.95.
ISBN: 0801064430.

The debate over the Intelligent Design movement (1D)—
well documented in Perspectives on Science and Christian
Faith—has generated a significant amount of literature
since its inception around the early 1990s. However, I was
surprised to hear of a history of this movement, since it was
only about a decade old and because there were already
several general introductions to ID. Nevertheless, Doubts
About Darwin gives a unique approach focusing on the rhe-
torical factors involved. It should not disappoint anyone
interested in learning more about the personalities and
rhetorical strategies of the ID movement and its critics.
(Although Woodward spends more time on ID’s naturalis-
tic critiques than on its Christian detractors, who support
theistic evolution). While Woodward is favorable toward
ID, he is neither partisan nor propagandistic.

Doubts About Darwin is a revision of the author’s doc-
toral dissertation in the field of rhetoric, specifically the
nascent discipline known as the rhetoric of science (which
incorporates the philosophy and history of science and
appropriates much from Thomas Kuhn). Unlike some dis-
sertations-cum-books, Doubts makes the transition grace-
fully. It is not a warmed over thesis, but a well-written,
amply documented, and genuinely insightful study of
a significant movement challenging the dominance of
Darwinism. By approaching ID from a rhetorical angle,
Woodward captures both the straight arguments for
and against ID as well as the considerations of timing,
approach, use of terms, dreams, and models of presenta-
tion. This makes for an intellectual drama where an under-
dog takes on a giant. One learns about rhetorical theory
in the process, but that conceptual machinery is neither
cumbersome nor overwhelming to the non-specialist.

Phillip Johnson emerges as the rhetorical genius of ID
(he wrote the forward to the book) who developed a spe-
cific strategy against Darwinism rather than coming with
the essential evidence against it. After reading Richard
Dawkin’s pro-evolution The Blind Watchmaker and Michael
Denton’s Evolution: A Theory in Crisis in the late 1980s,
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Johnson became convinced for scientific reasons that
Darwinism was evidentially challenged. Darwinism was
supported more by the a priori commitment to philosophi-
cal materialism than by any hard evidence. This exposure
of philosophical materialism as the real engine of Darwin-
ism, along with the basic evidential criticisms leveled by
Denton, gave Johnson the intellectual traction he needed
to start a revolution.

Johnson was not the first to stake a scientific claim
against Darwinism. Besides Denton’s critique, the Bradley,
Thaxton, Olsen volume, The Mystery of Life’s Origin (a cri-
tique of abiogenesis), was published in 1984. These stirred
the waters, but a rising tide of dissent was yet to form.
Moreover, Johnson was not a scientist but a law professor,
and found himself in an awkward position to lead a revolt.
Nevertheless, Johnson, along with others, crafted a strat-
egy and cast a vision. The strategy required a distancing
from “creation science,” because of its association with
biblical literalism and its pariah status among most
scientists. The 1D movement would be “metaphysically
minimalist” (my term) in its approach, focusing on the sci-
entific evidence and where it led. It would not address
specifics of Christian theology, but argue that certain
evidences of nature pointed toward a designer and that
chance and necessity were not sufficient to explain the
living world. It would cast a broad net and employ the
arguments of non-evangelicals (Michael Behe) and even
non-Christians (David Berlinsky). The plan was “the wedge
strategy” —to drive a wedge between the findings of
empirical science and philosophical materialism. In so
doing, it had to challenge certain assumptions about the
nature and philosophy of science, specifically its meta-
physical or methodological naturalism. Johnson would be
the leading edge in pointing out evidential and logical
weaknesses in Darwinjan theory; philosophers, such as
Stephen Meyer, would draft more sophisticated arguments;
and scientists, such as William Dembski and Behe, would
develop ID into a full-orbed research program. Woodward
also observes that Johnson’s temperament has been crucial
for the ID movement. He is both genial in demeanor and
rigorous in argumentation, making friends with the Dar-
winists he debates whenever possible. In addition, he has
been tireless in taking the message to the universities and
elsewhere.

This timely and informative book would make a fitting
textbook in classes addressing the history and philosophy
of science as well as Christian apologetics. It would also
make an apt case study for courses in rhetoric.

Reviewed by Douglas Groothuis, Professor of Philosophy, Denver
Seminary, Denver, CO 80210.

GALILEO’S MISTAKE: A New Look at the Epic Confron-
tation between Galileo and the Church by Wade Rowland.
New York: Arcade Publishing, 2003. Hardcover; $25.95;
ISBN: 1559706848. Paperback; $14.95; ISBN: 1559707224.

Just when we thought that the Galileo affair could be put

on the shelf, Rowland has utilized a stylistic flair that
makes the book difficult to put down. Two aspects of the
book are worthy of comment. First, the survey of what
could be dry historical chronology is interspersed with a
contemporary trialogue among the author, a former stu-
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dent “Berkowitz,” and a diminutive nun “Sister Celeste”
over the hermeneutics of science and religion. Second, the
account of the issues leading up to Galileo’s appearance
before the Inquisition are coupled with the saga of the con-
troversy over where he would ultimately be buried.

The trialogue takes place in modern Italy. Rowland
makes the surroundings in which Galileo lived come alive
for the reader. It is remarkable that so many of the avenues
and buildings of the sixteenth century still exist.

Further, the trialogue reflects a method perfected by
Galileo himself — the interaction among supposed real per-
sons who represent differing theoretical positions. In the
Dialogue on the Two Chief World Systems, Galileo has figures
representing the Copernican and Ptolemaic systems inter-
acting with one another as in a drama. Unfortunately,
when Galileo represents Ptolemy’s approach in a figure
named Simplicus, readers quickly see his bias. Rowland
fares a bit better. His and Sister Celeste’s caution against
Berkowitz’s scientism is well reasoned and convincing.

Protestants and northern Europeans claimed that the
church suppressed progress and oppressed a loyal, faith-
ful scientist to the point where he recanted. However,
Rowland offers a more complex, penetrating analysis of
the issues themselves. He suggests that the negative judg-
ment of the church was less dependent on Galileo’s Dia-
logue book than on his famous Letter to the Grand Duchess
Christina. Here Galileo proposed that the Scriptures should
be interpreted allegorically, not literally —an opinion con-
sidered by the church to be an inappropriate intrusion by
a layperson into theological reasoning. He also suggested
that the physical evidence (human observation both with
and without scientific manipulanda) should take prece-
dence in determining what is truly “real.” Rowland por-
trays Galileo as a Pythagorean who believed that reality
could be explained mathematically. To reduce the mean-
ing of reality to measurements of mass and force sabotaged
the church’s understanding of meaning and purpose—an
idea just as heretical as the thought that the earth moved
around the sun.

The church was not as “anti-scientific” as it has been
made out to be by historians. It held two opinions. First,
scientists could conjecture as much as they liked so long as
they utilized their conclusions as in-house language that
assisted the scientists in their calculations. Second, the
church held that demonstrations were not proof. The church
felt that Galileo never proved that the earth moved, he
only “demonstrated” that it made better mathematical
sense to conclude that it did. The church was unwilling to
acquiesce to Galileo’s contention that nature and Scripture
were equal revelations of God —a viewpoint that later was
to be common parlance among such thinkers as Sir Isaac
Newton.

Of course, the subtlety of these arguments is lost in the
brutal concreteness of Galileo’s confession before the
Inquisition. Here he overtly confesses his error in asserting
that the earth moved around the sun. Rowland addresses
adroitly the question of whether Galileo changed his mind.
He denies that Galileo whispered “but it still moves” under
his breath. Instead he asserts that Galileo finally under-
stood the difference between demonstration and proof.
There was no threat of physical punishment looming
over him. He had a friend in both Cardinal Bellarmine,
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who directed the affair, and in Pope Urban VIII, who
reluctantly ordered it. The house arrest he enjoyed was
relatively painless and people from all over Europe were
given free access to visit him. He recanted on the basis of
seeing the error of his hermeneutics.

All in all, this book was a wonderful read! It led me
back to previous accounts in Galileo’s Daughter, Issues in
Science and Religion, and God and Nature.

Rowland is to be complemented in the way he con-
vinces the reader that the issues are perennial, not just his-
torical. I recommend it to all who are convinced that some
issues are perennial, not simply historical.

Reviewed by H. Newton Malony, Senior Professor, School of Psychology,
Fuller Theological Seminary, Pasadena, CA 91101.

THE CALVINIST COPERNICANS: The Reception of the
New Astronomy in the Dutch Republic, 1575-1750 by
Rienk Vermij. Amsterdam, The Netherlands: Royal Neth-
erlands Academy of Arts & Sciences, 2003. X + 433 pages,
bibliography, index. Hardcover; $49.00. ISBN: 9069843404.

David Livingston has impressed his readers with the
importance of geography in assessing the response to a
new scientific concept. The newly formed Dutch Republic,
small enough to (presumably) be encompassed by one
investigator yet a region with vigorous intellectual discus-
sion, strong scientific tradition, and freedom of speech,
offered such a venue.

Vermij argues the central role of the universities yet
finds that the independent intellectuals — refugees, preach-
ers, court mathematicians, builders of waterworks, mill-
ers, and physicians —invariably were the first to debate
new scientific ideas. Ultimately academic institutions
would pick what they liked from among the ideas in the
marketplace for insertion into the curriculum.

The secular Dutch State did not exercise theological
influence on the universities. However, many scholars
were influenced by the desire to bring nature in line with
Scripture, and the Dutch churches had much to say about
the place of the earth in the cosmos.

Part I. “A World of Order” considers the initial Dutch
response to Copernican ideas. The newly founded Univer-
sity of Leiden (1575) emphasized humanistic learning
(philology, rhetoric, history, and mathematics) over theol-
ogy and philosophy (logic, physics, etc.). Humanism
searched the ancient texts for the lost classical wisdom
with the purpose of having them re-established, thus
muting the need for further investigation of nature.
Astronomy was valued as offering evidence of God’s hand
in creation.

Leiden humanists valued Copernicus for citing Pythag-
oreans and Philolas and largely using Ptolemy’s data in
building his heliocentric views. They praised his argument
for the revolution of Venus and Mercury around the sun.
However, the heliocentricity of the other planets and the
motion of the earth were seen as insufficiently proven.
Initially, his mathematical astronomy was of little interest.
Later the mood changed with a loss of respect for classical
education and the rise of mathematics as an independent
discipline able to assert itself against tradition and
philosophy.
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Part II. “The Challenge to Philosophy” deals with the
important role of Galileo’s telescopic discoveries. By 1610
his work was well known. However, the generally poor
quality of the Dutch instruments delayed wide local use of
the instruments until 1630. The trial of the famous astrono-
mer and open condemnation of the Roman churches
brought more attention to the new cosmology. He was
offered asylum but turned down the offer because of his
advanced age and poor health.

Dutch scholars rooted in the old mathematical astron-
omy of the unijversities were slow to adopt a full-blown
Copernicanism. As a result, the most daring attempts to
break out of the box were made by independent thinkers
who expanded on Galileo’s ideas in relating them to newly
reported observations. Others sought to fit the new dis-
coveries into the old picture of heavenly spheres and celes-
tial influence.

Part III is titled “The Universe of Law.” Thel640s saw
the role of mathematics diminished as the philosophy of
Rene’ Descartes moved cosmography to the realm of the
natural philosophers. Copernicanism become a world sys-
tern based not on a mathematical theory of the heavens but
on the application of general physical principles to the
phenomena of the solar system. Descartes’ ideas were
prominently featured in the curriculum replacing not only
the old scholasticism and Aristotelianism, but also the
humanistic-philological approach, which had dominated
scholarship. By the late 1640s theological resistance to the
Cartesian world view led him to move to Sweden.
Protestant theologians returned to Aristotelian philosophy
shaped into a neo-scholastic mold for the purpose of
warding off attacks of unbelievers. Some held that the
“Holy Scriptures” had no place in discussions of the sys-

_tem of the world. Others vigorously argued against a
Copernican-Cartesian system. Most sought a cautious
middle. Even though Descartes failed to carry the univer-
sities, his more zealous followers and students spread his
ideas to the alumni and the general public.

Part IV. “Biblical Authority and Christian Freedom”
discusses Protestant resistance to heliocentrism that was
based on biblical texts and a concern for the recognition of
God’s place in nature. The various expressions of Protes-
tantism developed creeds and confessions legitimized by
an inspired Scripture. By 1656 Copernicanism became the
center of a debate over biblical interpretation that virtually
split the Dutch Reformed Church.

Part V is titled “God Back in Nature: Copernicanism in

the 18th Century.” Newton’s Principia (1687) opened a new
view of the world. The Dutch only recognized the impor-
tance of his work after publication of the second edition in
1711. Willem Gravesand and Petrus van Musschenbrock
led a generation that generally adopted Newton’s theories
as a basis of departure for the study of physics and the
-vindication of Copernicus. The new physics was “put for-
ward as an alternative to Cartesianism with the express
intent of bringing science in accordance with religious
feelings” (p. 349).

Vermij aptly describes the confused ways that the
acceptance of heliocentrism played out in the early Dutch
State. Rigid specialization, professionalization, and an
explosion of knowledge today separate the scientist from
those who seek to include science into twenty-first century
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world views. Our struggle finds much in common with
the Dutch experience.

This fascinating work may be obtained free in PDF
format at http://www knaw.nl/cfdata/publicaties/
detail.cfm?boeken__ordernr=991129

Reviewed by |. W. Haas, [r., Gordon College, Wentham, MA 01984.

g ORIGINS & COSMOLOGY

PERFECT PLANET, CLEVER SPECIES: How Unique Are
We? by William C. Burger. Amherst, NY: Prometheus Books,
2003. 345 pages. Hardcover; $29.00. ISBN: 1591020166.

Burger is curator emeritus in the Department of Botany
at the Field Museum of Natural History in Chicago. He
shows that it was only a series of amazing accidents that
led to the evolution of life, humans, and science. However,
this does not lead him to a belief in the supernatural,
because that would be outside the realm of science. Most
of the book is a restatement of existing material, but it is
presented in an interesting and informative way that is
accessible to the educated layperson.

The first part of the book talks about the critical param-
eters that must be satisfied by our sun, solar system, and
planet in order for life to evolve. These parameters include
such factors as the location of the earth’s orbit in the solar
system, the location of the solar system in the galaxy,
the relative abundance of various chemical elements, and
the gravity of earth. This material is similar to Ward and
Brownlee’s Rare Earth.

The next part of the book speculates about the origin of
life and intelligence. Interestingly, the author considers
life’s origin to be almost inevitable, given the “just right”
conditions for its beginning on earth. The author also dis-
cusses the evolution of human intelligence. He presents a
long and somewhat convincing argument that intergroup
warfare among various tribes of prehistoric humans is
responsible for the rise of intelligence.

Burger next discusses the rise of science, attributing it
to the Judeo-Christian world view and several other “acci-
dents,” including the fortuitous mastery of agriculture
and metalworking. Human intelligence leveled off about
100,000 years ago, but humans have mastered science only
in the last few hundred years, so the rise of science in an
intelligent species is far from inevitable. Just as astronomi-
cal conditions have to be “just right” in order for life to
evolve and survive, cultural conditions have to “just right”
in order for intelligent beings to master science.

The author admits that “intelligent design” may be
responsible for the existence of life and intelligence, but
dismisses this speculation with the claim that such investi-
gations are outside the realm of science. The book makes
for an interesting read as it covers a wide variety of disci-
plines, from astronomy to biology to anthropology. It is
well documented with over four hundred notes and refer-
ences, but the conclusions are often speculative.

Reviewed by Dan Simon, Associate Professor of Electrical Engineering,
Cleveland State University, Cleveland, OH 44115.
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CREATION: From Nothing Until Now by W. B. Drees.
New York: Routledge, 2002. 115 pages, index. Paperback;
$15.95. ISBN: 0415256534,

At first glance, I was afraid that Creation: From Nothing
Until Now was going to be another of the efforts that I
think of as attempts to mythologize evolution. The poem
“A Creation Story” that begins the book, and the pastiche-
like adaptation of biblical phrases, prepared me for the
worst. Upon thorough reading, though, there is much
more here: a lucidly presented academically disciplined
exposition, such as we might expect from one who holds
the chair in philosophy of religion and ethics in the
Department of Theology and Ethics at Leiden University,
and serves as president of the European Society for the
Study of Science and Theology. Each short chapter explores
important issues about some aspect of the origin and evo-
lution of things, setting forth what needs to be engaged
whether one is developing a new sort of natural theology,
as Drees seems to be doing (”a quest for faith in the context
of the natural history of our universe”), or whether one is

starting to explore the epic of evolution from a particular

set of faith convictions.

Drees’ approach to theology as fluid and open-ended
may be discomforting to some conservative Christians. Yet
it is good to be reminded that we engage in theology
not just to develop a compendium of answers, but as a
stimulus to asking questions. For example, the chapter on
“Mystery” is very helpful in drawing distinctions between
questions arising from gaps in the scientific knowledge,
and questions that occur at the limits of doing science.
And the chapter on “Purpose” explores the sense in which
the evolutionary process is both purposeless and purpos-
ive; or as Francisco Ayala might put it, how chance and
necessity can give rise to a natural teleology.

The questions posed here are consistent throughout
with Drees’ expressed opinion that “we need to think
more modestly about Jesus.” The basic Christian story for
Drees is the parable of the good Samaritan. His use of the
story is focal in his exposition of our calling to creative and
responsible service. Yet I am not sure he ever engages the
fact that Jesus did not answer the question “Who is my
neighbor?” but rather advocated and upheld neighborly
behavior in all circumstances. Nevertheless, the core story
for most Christians is not a story Jesus told, but the story of
his incarnation, passion, death and resurrection.

Without the incarnation, it is easier to downplay the
significance of humankind. In fact, Drees uses the word
“significant” in several places to speak of the relative
unimportance of humanity when one’s world view is
informed by evolution. But is the significance of humanity
diminished by evolution for the Christian? Not, I think,
in the sense that we understand human praise of the
Creator to be a sign of the longing for reunion and shalom
of all creation, and in the sense that we consider God’s
embodiment in Christ to be the first fruit of that reunion.
For Christians, the mystery of God lives in the tension
between the humility and the cosmic significance of Jesus
Christ.

It may be in that last chapter, “From Now On” that
Drees is most in touch with what for me is a fundamental
aspect of Christianity —an openness to the future. In dis-
cussing the value of “stewardship” in how we humans
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influence the world around us, Drees reminds us that both
in Scripture and liturgy, past and future, memory and
hope are intertwined. “Stewardship” may put undue
emphasis on preserving, conserving, and looking back-
ward, while ignoring the new thing that God is doing in
our midst and the promise of the reign of God.

For those who are looking for an evolution-based apol-
ogetic for evangelical or conservative Christianity, this is
not the book. For those who are seeking to integrate under-
standings of evolution and the God revealed in Jesus
Christ, there is help here in asking the questions and pur-
suing a critical examination of facile answers.

Reviewed by Josephine Borgeson, Faith Network Project Coordinator,
National Center for Science Education, Oakland, CA 94609.

FAITH, FORM AND TIME: What the Bible Teaches and
Science Confirms About Creation and the Age of the
Universe by Kurt P. Wise. Nashville, TN: Broadman
and Holman, 2002. 288 pages. Paperback; $14.99. ISBN:
0805424628.

Wise is qualified to speak on this topic, having a Ph.D. in
paleontology from Harvard. His thesis was supervised by
Stephen ]J. Gould. The author espouses young-earth cre-
ation in six, twenty-four-hour days. He uses a scientific
approach to interpret all of the data needed to explain the
findings of paleontology that will conform to a young-
earth interpretation of the Bible. The book is divided into
five parts as follows: 1. God’s Word on the Subject; 2. The
Dating Game; 3. Creation Week; 4. From the Garden to the
Grave; and 5. From Noah to the New Earth.

The author states emphatically that there is nothing
new in this book. He claims that he deserves credit only
for synthesizing the works of others. He uses an original
format for this presentation. The first step to justifying a
“young earth” creation is to assume the creation days in
Genesis One all are six earth-rotation days. The second
step to determine the creation date is to work through the
biblical chronology of the genealogies of Genesis 5, 7, and
8. The process is repeated to get from Noah to Abraham
since we know approximately when Abraham was bom.
All of this leads the author to conclude that the earth and
the physical universe are only-6,000 years old. William H.
Green in 1890 published an article in Bibliotheca Sacra that
convinced biblical scholars that the genealogies in Genesis
are not father-son relations in all cases. Wise is either
unaware of this work or chose not to discuss it. Wise does
not devote much space to consideration of the position of
Bible-believing Christians in science who adhere to the
old-age universe. He is sure his position is a minority one,
but thinks the young-earth creation view will gain adher-
ents in the future.

Wise avoids polemics in his presentation. He asserts
that Noah's flood was universal over planet earth. Many
ASA members assert that Noah’s flood was local. They
agree with Albertus Pieters, an Old Testament scholar,
who comuments that Gen. 7:19 which refers to the flood
waters covering all the high mountains under the entire
heavens means that the observers in Noah's area could see
no mountains that were not covered. The verse has no
reference to the Rocky Mountains or the Himalayas.
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Wise is a talented writer, and given his assumptions,
makes a strong case. The weakness of the book is that he
does not devote enough space to the views of scientists
who believe in an old universe. I would recommend this
book to anyone who wants an excellent treatment on
young-earth creationism.

Reviewed by O. C. Karkalits, McNeese State University, Lake Charles,
LA 70605.

DARWIN’S PROOF: The Triumph of Religion over Sci-
ence by Cornelius G. Hunter. Grand Rapids, MI: Brazos
Press, 2003.168 pages. Hardcover; $17.99. ISBN: 1587430568.

Two decades ago Ronald Burwell wrote in JASA:

... if recent philosophy of science has taught us any-
thing it has shown us that science does not exist in a
vacuum. [t is culture bound, it is theory bound, it is
paradigm bound, and it is intrinsically united to a
world view.1 ’

Hunter’s first forays into the Christianity/evolution
field, Darwin’s God: Evolution and the Problem of Evil (2001),2
and the current volume surely follow Burwell’s dictum.
Hunter's major point is that “negative theology of the day”
(the notion that God could not have created a cruel and
imperfect world) led Darwin to a deistic world view col-
ored by nineteenth century natural theology rather than
the traditional Christian view of creation.

Darwin’s Proof follows the same line: “Evolution is con-
sidered to be a fact because Darwinists believe they have
disproven the alternative: divine creation ... [and] ... the
paltry evidence is converted into unbeatable arguments
when a particular religious filter is applied” (p. 80).
Hunter's case is rooted in the failure of evolution to
explain biological complexity and in the inadequacy of the
evidence offered. Evolution fails on the grounds of self
contradiction. Its claim as a naturalistic explanation is con-
tradicted by the religion that provides its roots. Finally, for
the Christian, it fails on the theological level. His solution
for biological research—the intelligent design framework
(ID) —claims to “make scientific predictions and provides
a framework upon which to formulate subhypotheses and
pursue further scientific investigation.”

Chapters 2 and 3 detail the inability of mainstream
evolution to explain the origin and role of DNA in the
complex-interrelated mechanisms of nature. Hunter argues
that Darwin, recognizing the thinness of his evidence,
shifted the burden of proof from showing that evolution
could create complexity to requiring a skeptic to prove that
evolution could not produce a particular structure. Chap-
ters 4 and 5 offer Hunter's take on the deficiencies of such
evolutionary evidences provided by fossil remains, com-
parative anatomy, vestigal organs, molecular comparisons
found in molecular clocks, protein sequences and genomic
similarities. He accepts “small-scale” evolution but balks
atany extrapolation to “large-scale” changes. Speculations
about the origin of life are found wanting. He states: “The
fact that evolutionists would make such a claim says more
about their judgement than the state of scientific research”

(p. 63).

70

Chapter 6 offers historical evidence that Darwin and
his successors (Le Comte, Gould, Zimmer) use various
forms of a non-Christian religious premise to conclude
that a naturalistic model for the diversity of life is man-
dated. Chapter 7 considers the pre-Darwin paths of deism
and natural theology and the roles of Joseph Butler,
William Paley, David Hume and the Bridgewater Trea-
tises in influencing the Victorian consciousness. For
Hunter: “The theological argument against evolution is
that its theological assertions fail St. Anselm’s test” (p. 96).

Chapter 8 offers a biblical view of God, humanity, and
the created order concluding with the good news of salva-
tion. Chapter 9 takes into account humanity’s misunder-
standing of God’s purposes in an appeal to the reader to be
a “good student of God’s Word.” This includes recogniz-
ing that God did not make a world “optimal in a material
sense”and the effects of the Fall. He asks: “Was it seren-
dipity that creation just happened to be full of analogies to
spiritual truths that are given in scripture?” (p. 114).

Chapters 10 and 11 deal with intelligent design theory
(ID). The usual criticisms of 1D are seen as stemming from
the paradigm of perfection that Darwin and his successors
advocated —leading to the distancing of God from cre-
ation and leaving science free to go about its business.
Secularism in public life is a corollary result. The design
perspective is seen as offering new research areas and pre-
dictions in biology presumably not appealing within the
evolutionary paradigm. He suggests that design topology
offers such an opportunity. Here the observed large differ-
ences in amino acid sequences capable of making the same
protein are seen as necessary areas of investigation while
evolutionists ignore the question assuming that the results
are a function of random change. Hunter sees this ID strat-
egy as extending the search for function to the cellular
level. ID explains the marsupial-placental convergence in
mammals “naturally” rather than resorting to evolution-
ary “just-so-stories.”

This book will infuriate or delight readers depending
where they stand on evolution. Unfortunately the author’s
“in your face” style, use of the “killer” quote, overly repeti-
tive arguments, lack of theological nuance, thinness of
evidence for Darwin’s metaphysical views (which often
changed) and unwillingness to seriously engage the
thought of Christians who think otherwise, may turn off
readers from considering the issues raised.

Notes
1Ronald J. Burwell, JASA 31 (December 1979): 199.
2Review JASA 54 (September 2002): 200.

Reviewed by John W. Haas, Jr., Emeritus Professor of Chemistry, Gordon
College, Wenham, MA 01984.
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GOD’S BOOK OF WORKS: The Nature and Theology of
Nature by R.]. Berry. London, England: T&T Clark, 2003.
286 pages, index. Paperback; $29.95. ISBN: 0567089150.

In 1885, Lord Adam Gifford endowed a lecture series for
“Promoting, Advancing, Teaching, and Diffusing the Study
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of Natural Theology in the widest sense of the term.” In
1997-1998, Berry presented a series of Gifford Lectures
which served as the basis for this work. His ambitious
aims are to examine religious faith(s) in the light of sci-
ence, test whether science offers an accurate description of
the human condition, investigate the relevance of religion
today and develop an ethic for behavior “in a crowded
and ill-treated world.” The author sees himself as an evo-
lutionary biologist and, while a geneticist by profession,
has been involved with ecological aspects of biology since
the early "70s.

Berry does an excellent job in the first three chapters
of setting the current debate in its historical context by
tracing the history of natural theology and the impact that
Darwin’s theory had on it. He believes that by the mid-
1800s “the compatibility of evolution and Christian doc-
trine was gradually acknowledged ‘among more educated
Christians.”” Berry believes Lord Gifford would see the
current attempt of fundamentalists to promote “scientific
creationism” as an attempt to return to the pre-1543 era
where “myth and pseudo-authority” ruled instead of
“observation, test and considered learning.”

In his discussion of the “Theology of DNA,” Berry dis-
cusses the nature of “human-ness” and the responsibility
that being in the image of God conveys on us. At this point
Berry does very little to explain how and when this “image
of God” became imposed on our ancestors and at what
point the biblical Adam came to be. Later, in chapter
eleven, Berry returns to this topic stating “a tentative
hypothesis” that Adam was created in the body of a
farmer around 10,000 years ago. He distinguishes, there-
fore, between Homo sapiens and Homo divinus in an attempt
to rectify the apparent discrepancies between the Darwin-
jan view of human origins and the biblical idea of a literal
Adam.

In chapter five, Berry analyzes “Green Religion” exam-
ining a wide variety of religions and philosophies. His
analysis of the strengths and weaknesses of these views is
both accurate and fair, but he ultimately concludes that
they are insufficient in their views of nature. He follows
this with an analysis of “Green Science” examining the
field of environmental science rather harshly, believing
that the science of ecology does not offer much support for
many of the assumptions of those in the environmental
movement. However, he does believe that “the place
where green religion meets green science is the test-bed of
natural theology” and makes a strong case for the need to
concentrate on the processes that create the patterns rather
than the patterns themselves.

In “Running Out of World,” Berry examines both the
historical and current state of the planet, again taking
more of a historical approach, and does pretty much the
same in chapter eight where he examines the politics
involved in dealing with nature. Chapter nine discusses
the idea of stewardship as a biblical way for Christians to
approach their dealings with God’s creation. It is here,
perhaps, that the author’s familiarity with British aspects
of the topic is most evident although it is present through-
out the work.

There is much to recommend in this book with its excel-
lent historical examination of the various aspects of the
subject and its numerous quotes from other authorities.
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It is a wide-ranging work covering many issues important
to arriving at a truly biblical view of nature and, with
scriptural, subject, and name indices, it will make an excel-
lent reference book. However, the author’s strong belief
in the process of evolution as the means by which God
created the world frequently seems at odds with his con-
clusions regarding how and why nature, including Homo
divinus, can teach us anything about God, which is the
basic premise of the text. Nowhere is this more evident
then in the chapter on “Awe and Wilderness” where he
does an excellent job of showing how writers, from the
Psalmist to modern environmentalists, speak of nature
with true awe. However, he never truly answers his own
question of where this sense of awe comes from. Ulti-
mately, his attempt to mesh his view of modern science
with his own view of Scripture and natural theology, in
my mind, fails.

Reviewed by Scott S. Kinnes, Professor of Biology, Azusa Pacific
University, Azusa, CA 91723.

POWER FAILURE: Christianity in the Culture of Tech-
nology by Albert Borgmann. Grand Rapids, MI: Brazos
Press, 2003. 144 pages, index. Paperback; $14.99. ISBN:
1587430584.

Borgmann, a philosopher at the University of Montana,
has written a unique book. His argument is that our cul-
ture is so influenced by technology that we are losing our
former habits of communal celebration. However, he is
not a Luddite. “We should neither try to demolish technol-
ogy nor run away from it. We can restrain it and must
redeem it” (p. 8). Nor is Borgmann the kind of philosopher
that only other philosophers can understand.

In the first three chapters (part 1), Borgmann describes
the current culture. He tells us more than we might have
wanted to know about Cool Whip™ in the first chapter,
“The Invisibility of Contemporary Culture.” You read that
right. Cool Whip™, that artificial substitute for whipped
cream, is an example of how modern technological society
has substituted the bland and artificial for the real.
Borgmann challenges us to see the equivalent of Cool
Whip™ in other products and aspects of our society. He
describes our society as having a “device paradigm.”

The third chapter, “Communities of Celebration,”
exceeds the combined length of the first two and the Intro-
duction. Celebration, a central theme of the book, has
become less of a communal event due to a technologically
oriented culture. Commercialization, via television, has
made celebration more remote. Although Borgmann does
not mention the Super Bowl, there is probably no better
example. He argues that without real celebrations where
real participants do things when they are physically
together, humanity is cheapened.

The second part is about the place of Christianity.
Chapter four, ”Contingency and Grace,” is one of the rea-
sons why a review of this book is relevant. Borgmann
understands atheists Richard Dawkins, Daniel Dennett,
and Stephen Weinberg well enough, and shows that they
recognize contingency in the universe. He sees a connec-
tion between contingency and grace. People experience
different kinds of grace which eventually determines the
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“chances” in their lives. Living in a technology society,
which claims to have answers to so many human needs,
puts people at risk of not seeing, or even looking for, God’s

grace.

Borgmann also writes about how the device paradigm,
contemporary technological culture, is marginalizing gen-
uinely valuable and important parts of culture. For exam-
ple, reading books is much less common. Finally, he calls
us to genuine, face-to-face celebration, as Christians and as
inhabitants of culture. Such celebration takes real work
and real communication, but it produces a more Christian
and humane society. This is a philosophy book that does
not try to win an argument. It is philosophy in the sense of
examining what it means to be human and what actions
this meaning should promote.

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

J RELIGION AND CHRISTIAN FAITH

THE RESURRECTION OF THE SON OF GOD by N. T.
Wright. Minneapolis: Fortress Press, 2003. 817 pages. Paper-
back; $39.00. ISBN: 080062681.

This is the third volume in a series by Wright entitled
“Christian Origins and the Question of God.” Wright, a
much published author, is Bishop of Durham in England
and SPCK Research Fellow. He has taught New Testament
studies at Oxford, Cambridge, and McGill Universities.

Wright acknowledges that the book is long but observes
that it could have been twice the length if he “had explored
all the interesting-looking secondary roads that lead off
this particular highway.” His main point is that the resur-
rection of the body was denied by pagans but affirmed by
many Jews and reaffirmed and redefined by early Chris-
tians. (Dan. 12:2-3 is the clearest Old Testament passage
on a physical resurrection. Isaiah offers the earliest Old
Testament reference to bodily life the other side of death.)

In the ancient classical world, physical resurrection was
deemed impossible in reality and denied in myth. Pagans
believed lots of things could happen to dead people but
physical resurrection was not one of them. Wright believes
that in the Hellenistic world, Homer functioned as its
Old Testament and Plato as its New Testament. Neither
affirmed belief in a physical resurrection. Why? Because
the human body, with its infirmities and pains, was looked
upon as a torture chamber, a prison, an unsuitable house
for the soul. Death was to be welcomed because it liber-
ated the soul from the body.

The ancient view of bodily resurrection explains why
the Athenian philosophers stopped Paul when he preached
the physical resurrection of Jesus. Wright summarized the
view the Greeks held about a dead body: “... nobody in
their right mind would want it or something like it back
again.” While the people of the ancient world believed in
life after death, none believed in a physical resurrection.

Wright challenges what he perceives as the dominant
paradigm for understanding Jesus’ resurrection, namely,
that the earliest Christians believed Jesus’ resurrection was
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a spiritual but not physical one; that the gospel
resurrection accounts are late inventions; and that Jewish
resurrection belief was fuzzy. When early Christians
spoke of Jesus being raised from the dead, they pro-
claimed something that was unique to Jesus. Christian
belief in Jesus’ deity did not require belief in his resurrec-
tion: “Divinization did not require resurrection; it regu-
larly happened without it. It involved the soul, not the
body.”

Reading this book was somewhat of a challenge
because of its unique (British) punctuation, long sentences,
and the use of pronouns and antecedents. The deciphering
of the footnotes’ format requires special attention. How-
ever, the footnotes are well worth examining and contain
some of Wright's wittiest quips. Wright pulls no punches
when commenting on the words of other scholars with
whom he disagrees. Wright leaves no doubt that he is
firmly in the camp of those who revere the resurrection of
Christ accounts as accurate.

Readers may profit from reading this book in a number
of ways: they will learn from original sources what ancient
documents, biblical and nonbiblical, say about bodily res-
urrection; they will explore how resurrection is used in a
metaphorical and literal sense in both Bible Testaments;
they will see the centrality of the resurrection in Paul’s
writings; and they will have their Christian faith and bibli-
cal understanding expanded. It informed my mind and
stimulated my faith, and I highly recommend it.

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

ONE TRUE GOD: Historical Consequences of Mono-
theism by Rodney Stark. Princeton and Oxford: Princeton
University Press, 2001. 319 pages. Hardcover; $24.95. ISBN:
069108923X.

The emergence of monotheistic worship in some unknown
place more than three thousand years ago is, according to
Stark, perhaps the aspect of human history that has had
the single largest impact. Monotheism brings people
together and, in its varying forms, drives them apart. Since
all monotheisms are inherently intolerant, monotheism is
of great interest sociologically.

Judaism is an ethnically based version, but Christianity
with its universal appeal became the dominant religion of
the Roman Empire. Islam moved beyond its origins to
appeal to all races as well. In both these latter cases, the
broad appeal was largely to the elite of society, rather than
to the masses, according to Stark. Monotheism leads to
mission: knowing the truth leads to wanting to spread it.
Stark describes the history of monotheistic expansion and
contrasts it with the patterns for other religions.

According to Stark, religious differences have been
behind some of the most brutal conflicts in history. If there
is only one possible view on any issue — that derived from
the orthodox understanding of the revelation of the one
true God —then intolerance can easily be justified. The
book contains a description of conflicts between the vari-
ous monotheistic faiths. Yet despite conflict, monotheistic
faiths survive over long periods of time. And, in spite of
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the historical pattern of conflict, peaceful coexistence is
possible, but in the presence of religious pluralism so that
there is no single dominant view that can exert force to
protect its privileged position.

Stark claims that a scientific approach cannot prove or
disprove the existence or nonexistence of gods, so the only
scientific view is agnosticism. His sociological and histori-
cal analyses, though, are nonetheless stimulating and
informative for those who do believe in the one true God.

Reviewed by David T. Barnard, University of Regina, Regina, Canada.

€ 4 SOCIAL SCIENCE

THE IMAGINED WORLD MADE REAL: Towards a
Natural Science of Culture by Henry Plotkin. New Bruns-
wick, NJ: Rutgers University Press, 2002. 301 pages, index.
Paperback; $22.00. ISBN: 081353268X.

The stated target audience is professionals and educated
laypersons. The author, by and large, communicates sci-
ence in layperson’s terms, even when the subject matter
is complex. Chapters are largely autonomous. Sections
within chapters rarely exceed ten pages and the reader
is frequently reminded of the relevance of the current
detailed discussion to the bigger picture. The subject mat-
ter is complex and at times reading becomes tedious as too
much space is devoted to tangential material. Some sen-
tences (one with 66 words) require reading more than
once. This book has seven wide-ranging chapters. Each
chapter concludes with a short list of suggested readings.

Ultimately, evolutionary theory is seen as the bridge
between the social sciences and biology. We are repeat-
edly informed: “There simply is no other possibility.”
Evolution which normally stores information as “gene
frequencies in gene pools, evolved a kind of proxy infor-
mation-gatherer in the brains of some animals. This is
why intelligence is an adaptation.”

Human culture might be an “extraordinary manifesta-
tion of human intelligence,” but it is reduced to “imagina-
tion made real.” Culture rests totally on psychological
foundations with no nonmaterial causes. That there may
be a discontinuity —an imago dei — separating humans and
animals is never entertained. The details of culture are
irrelevant. Even universal testimony to the reality of the
supernatural world and human spirituality are dismissed
without discussion. “To repeat, culture is awesomely com-
plex. But it must be —it simply must be —within the scope
of understanding of the natural sciences.”

Within my own field of linguistics, I was disappointed
to see Plotkin muddying the waters by using the term
“protolanguage” to refer to the superficial similarity
between ape and infant-human language. Given (and
Plotkin accepts the linguistic evidence) that there is no
relationship between animal communication and human
language, it is scientifically irresponsible to use a techni-
cal-sounding term that equates the end point of one sys-
tem with the starting point of the other.

Plotkin is a modern conquistador leading his followers
to the ultimate El Dorado. He envisages a futuristic unified
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science in which culture will be reduced via an incredibly
complex labyrinth of relationships between the social sci-
ences, psychology, neuroscience and biology to explana-
tory causal mechanisms expressed in terms of chemistry
and physics. His commitment is to a science that maintains
that “life, including mental and cultural life, is no more
than chemistry and physics.”

The reader’s arduous journey through this uncharted
jungle is lightened by glimpses of familiar flora and fauna.
Our guide is well informed and early days are filled with a
plethora of interesting details of exotic species. However,
as doubts grow about the existence of the fabled city, and
of the adequacy of Plotkin’s evolutionary compass to lead
us in the right direction, one begins to panic at the pros-
pect of endless tedious days of wandering, lost in the
jungle.

The greatest weakness of the book is Plotkin’s failure to
mention other approaches at the macro level (though at
other levels he readily accepts current debate) and for this
reason the book fails to allow students to form their own
opinions on the most crucial issue of all. No argument is
stronger than its unstated presupposition. His assumption
is that design by a Creator is not worth considering by
"true” scientists. Hence, despite the author’s erudition, the
book may not be blazing a trail through Amazonia after
all, but wandering around a boggy swamp.

Plotkin, professor of psychobiology at University Col-
lege in London, has previously authored Darwin Machines
and the Nature of Knowledge and Evolution in Mind.

Reviewed by Bryan Ezard, 8 Johnston Street, Goolwa, 5214, Australia.

THE NATURE AND LIMITS OF HUMAN UNDER-
STANDING: The 2001 Gifford Lectures at the University
of Glasgow by Anthony J. Sanford, ed. New York: T & T
Clark, 2003. 259 pages. Hardcover; $85.00. ISBN: 0567089460.
Paperback; $29.95. ISBN: 0567089479.

The editor claims this book is the first to “examine the
nature of human understanding from the perspective of
psychology (linguistics), biology (neural sciences), philos-
ophy (metaphysics) and theology.” The book’s five contri-
butors all have training and experience as professors.

The book is divided into five parts, each with two chap-
ters. Part [ by Phil Johnson-Laird focuses on human limita-
tions in understanding natural language. The basic thesis
is that “human understanding depends on the construc-
tion of mental models from perception, from imagination,
and from the comprehension of language. The limits on
human understanding arise from limits in these processes
and from limits in “‘working memory’ — those components
of the brain that enable individuals to hold in mind infor-
mation whilst they think about it.” Laird discusses two
barriers to human understanding: (1) our limited ability to
detect inconsistencies; and (2) our limited comprehension
of the concept of cause.

In Part II, George Lakoff develops the theory of the
embodied metaphorical mind based on new discoveries in
neuroscience. His approach is reductionist in which he
argues that “any concept at all must be neurally embod-
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ied” because humans think with their physical brains. If
the body shapes thought, then the idea of a soul is untena-
ble, mathematics cannot be objectively true, God is not
transcendent, etc. However, when it comes to human con-
sciousness, Lakoff admits that there can be “no complete
neural computational theory of consciousness.”

In Part III, Michael Ruse examines the implication of
evolutionary theory for the nature and limits of under-
standing. He explicitly addresses the question of how
Darwinism may offer a basis for our understanding of
ethics and ethical behavior. However, he concedes that the
Darwinian position may have gaps. For example, the Dar-
winian cannot throw much light on some of the ultimate
metaphysical questions, “specially those about ontology.”
(In fact, in a separate article published in Science 299
[2 March 2003], Ruse admits that Evolution could very
well be a “secular religion.”)

It is in Parts IV and V that we finally come to a positive
discourse that supports the holistic, nonreductionistic
view of human understanding, as one encounters in the
Christian world view. Lynne Baker, in Part IV discusses
how scientisin underlies reductionism and neither our first-
person knowledge (knowledge that a knower would
express in a first-person sentence) nor our third-person
understanding (knowledge that does not require that a
knower have first-person perspective) can be reductionist.

Finally, Brian Hebblethwaite in Part V presents the
importance of metaphysics and theology in human under-
standing and discusses their respective limits. He defines
theology as metaphysics plus revelation, and argues
cogently that metaphysical and theological knowledge
enriches our conceptions by dealing with phenomena
where science appears mute (such as art, beauty, morality,
the good, etc.). After surveying a number of metaphysical
and theological systems, Hebblethwaite concludes that
Christianity makes “better sense of everything” in human
understanding when placed side-by-side with all other
world views, including the knotty problem of theodicy.

Overall, the lecture series presents a reasonable balance
between the empirical-reductionist views of human under-
standing (e.g., Lakoff) and the philosophical-theological
perspectives by Baker and Hebblethwaite, with Ruse tak-
ing an intermediate, fence-riding position.

The ASA reader interested in the rapidly evolving field
of cognitive science, especially as it pertains to the neural-
computational models, will find these lectures challeng-
ing, informative, and very thought provoking.

Reviewed by Kenell ]. Touryan, Chief Technology Analyst at the National
Renewable Energy Laboratory, Golden, CO 80401. +

The Flood

I am responding to Carol Hill's invitation (PSCF letters,
September 2003) to comment on her suggestion that peo-
ple conceived of “the world” more narrowly in Genesis
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6-9 (the Flood) than in Genesis 10 (the Table of Nations).
My comment is that, whatever the merits of this sugges-
tion, it does not support her thesis that the flood described
in Genesis is the one that took place in Mesopotamia in
ca. 2900 BC. The people who lived in Mesopotamia at this
time (the Sumerians) knew that the world extended
beyond this region. Trade routes by the third millennium
stretched all over the Middle East (see, for example, J. D.
Hawkins, ed., Trade in the Ancient Near East [London: Brit-
ish School of Archaeology in Iraq, 1977]).

A possible solution is to take ha'arets in Genesis 6-9 to
mean “the land.” However, when the word has this sense
elsewhere in Genesis, the name of the land is usually given
(“the land of X”). Genesis does not refer to Mesopotamia
(“the land of Shin’ar”) until after the Flood (10:10, 11:2).

I discuss the difficult problem of identifying Noah’'s
flood in my book, Big Bang, Small Voice: Reconciling Genesis
and Modern Science (Latheronwheel, Caithness, Scotland:
Whittles, 1999). I can supply copies of this on request.

P. G. Nelson

25 Duesbery Street
Hull, HU5 3QE
England
P.G.Nelson@hull.ac.uk

On the Structure of Genesis

The December 2003 issue of PSCF had several excellent
articles that I deeply appreciated. Especially noteworthy
were Carol Hill’s article “Making Sense of the Numbers in
Genesis” (pp. 239-51) and Dick Fischer’s ”Young-Earth
Creationism: A Literal Mistake” (pp. 222-31). I want to
make a few comments that are pertinent to both articles.

Among my books that I highly prize in my library is
P.]J. Wiseman's Ancient Records and the Structure of Genesis.1
Unfortunately, this book is out of print but it contains
some timely information that I want to share. Wiseman
(1888-1948), though not a trained researcher himself, spent
time in the Middle East in the 1920s and early 1930s and
took interest in the archeological work of Sir Leonard
Wooley and Professor S. H. Langdon. In short, this is what
he relates in his book.

From the thousands of clay tablets found in Mesopota-
mia, their form was: (1) a title, (2) the body of the text, and
(3) ending in a colophon that generally contained the name
of the owner or scribe and some attempt at dating.

In Genesis, the colophon is indicated by the recurring
phrase, “These are the generations (toledah) of” ... the
Hebrew phrase meaning “history, or family histories, or
genealogies.”

Some of the conclusions on Genesis were: (1) it was
originally written on stone or clay tablets in the ancient
script of the time; (2) it was written by the patriarchs who
were intimately concerned with the events related, and
whose names are clearly stated; (3) Moses was the com-
piler, possible translator, and editor of the book, as we
now have it; and (4) Moses plainly directs attention to the
source of his information.

It becomes obvious (the assigning of chapters to the
Bible in the thirteenth century) that Genesis was mis-
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labeled chapter-wise because it was thought that the
“toledah” colophon was designated to appear before the
body or text of the assigned chapter. The ancient
Mesopotamian tablets show the opposite. The colophon
statement (the Hebrew “toledah”) points backward to a
narrative, not forward. The “foledah” therefore ends a sec-
tion or chapter. Of particular interest is Genesis 1 where
that chapter should actually end with Gen. 2:4, “these are
the generations of the heavens and the earth...” Now,
Fischer’s argument for an old earth becomes even more
effective. Fischer makes the point that Gen. 2:4 supports an
old-earth view because the plural (foledah) generations —
meaning long periods of time—fit into one (yom) day. The
same patriarch or scribe, who wrote the inspired words of
Genesis 1, also wrote'the “toledah” of Gen. 2:4 to end his
account. The patriarch or scribe who wrote Genesis 2
started his account with Gen. 2:5.

Text ending statements (“toledah” — these are the gener-
ations) occur in Genesis:

2:4 ... of the heavens and the earth
5:1 ...of Adam

6:9 ... of Noah
10:1 ... of the sons of Noah
11:10 ... of Shem
11:27 ... of Terah
25:12 ... of Ishmael
25:19 ... of Issac

36:1 ... of Essau
36:9 ... of Essau
37:2 ... of Jacob

It is my hope that Wiseman's Ancient Records and the
Structure of Genesis would again be published, if not by
Thomas Nelson Publishers, then by another publisher who
would buy the publishing rights.

Notes
P. J. Wiseman, Ancient Records and the Structure of Genesis (Nash-
ville, TN: Thomas Nelson Publishers, 1985).

Henry F. Blank

ASA Subscriber

1645 Via Ventana

San Lorenzo, CA 94580
nblank@worldnet.att.net

Numbers in Genesis
I appreciated the article by Carol A. Hill in the December
issue (PSCF 55, no. 4 [2003]: 239-51).

Another scriptural reason follows for doubting that the
numbers in Genesis can be used for bookkeeping, like that
Bishop James Ussher tried to do (The Annals of the World,
1658). Genesis 46:26 indicates that 66 people went into
Egypt and lists them. However, Gen. 46:7 describes daugh-
ters and granddaughters, plural, when there is only one
daughter and one granddaughter listed. Even if these plu-
rals hadn’t been used, it seems extremely unlikely that all
of Jacob’s descendants, save these two, were male. Not
only that, no wives are mentioned by name at all, even
though verse 5 and common sense tell us that wives were
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included among those who went into Egypt. So 66 is not
the real number, although the Bible says that it is. How can
this be? Surely those who wrote down Scripture knew
full well that 66 is less than 66 plus wives, daughters,
and granddaughters. More impostant, God, the inspirer of
Scripture, knew it, too. The conclusion I come to, which is
the same as Hill’s, is that God had other purposes than the
arithmetic when these numbers were given, and, further-
more, that the arithmetic is not important.

Keep up the good work. “For the Lord God is a sun and
shield, the Lord bestows favor and honor; no good thing
does he withhold from those whose walk is blameless”
Psalm 84:11 (NIV).

Martin LaBar

ASA Member

Southern Wesleyan University
907 Wesleyan Drive

Box 1020

Central, SC 29630
864-644-5270

mlabar@swu.edu

Concordism’s lllusion That It Is Upholding

the Historicity of Genesis 1-11

In PSCF Letters (June 2003: 138), I said that neither creation
science’s global flood nor concordism’s local flood could
solve the problem of the conflict between the biblical
account of the flood and the findings of modern science.
Since then Carol Hill (PSCF 55 [Sept. 2003]: 209), John
Mclntyre, and Thomas Godfrey (PSCF 55 [Dec. 2003]:
276-8) have written resisting my answer to the problem,
namely that God accommodated his theological revelation
in Genesis 1-11 to the now antiquated science/ history of
the times.! They say they believe the history in Genesis
1-11 is accurate history that agrees with the historical/sci-
entific facts.

This belief, though a popular assumption, is not prov-
able from Scripture.2 There is no biblical reason why God
could not or would not accommodate his revelation of the-
ology to the science/history of the times, and all the more
so if he has delegated the discovery of science/history to
humankind.? Indeed, Jesus showed that he believed Scrip-
ture is sometimes accommodated to ingrained cultural
concepts which are not merely scientifically defective, but
which are morally defective (Matt. 19:8/Mark 10:5). Divine
inspiration does not exclude divine accommodation.

In addition, the writers of history in the Bible regularly
imply or say that they are relying upon merely human
sources and never claim to have received their history qua
history from God by revelation. Consequently, the accu-
racy of the historical books in Scripture is contingent upon
the quality of the sources employed. That is why the his-
tory in Genesis 1-11, which gives evidence of resting in
part upon earlier Mesopotamian stories and motifs, can be
considered of rather poor historical worth, while chapters
12-50 regarding the patriarchs can be esteemed more
highly because they apparently rest upon traditions
passed down by the patriarchs themselves. The resurrec-
tion of Christ can be esteemed yet even more highly
because it rests upon eyewitness accounts from that very
generation.
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With regard to the historicity of Genesis 1-11, we can
learn something from creation science. It also claims to
believe that the history in Genesis 1-11 is accurate history
that agrees with the historical/scientific facts. Most read-
ers of this journal are well aware that the way creation
science squares the biblical account with the historical/
scientific facts is by rejecting the overwhelming consensus
of the best-trained scientists in the relevant sciences and
substituting in its place private interpretations of the sci-
entific data. In addition it finds evidence in Scripture for
items which Old Testament scholars do not find there, like
multiple volcanoes exploding at the time of the flood.

Is concordism any different? Despite the honesty of
the concordists with regard to the relevant sciences, con-
cordism squares the biblical account with the historical/
scientific facts primarily by rejecting the overwhelming
consensus of the best-trained Old Testament scholars and
substituting in its place private interpretations of the bibli-
cal data. With regard to pre-Adamites, it finds evidence
for them in Scripture in places where Old Testament schol-
ars do not find them.

As for a local flood, which has become a standard sta-
ple of concordism, the overwhelming consensus of Old
Testament biblical scholars is that the Bible is saying that
the Flood was anthropologically universal and that during
the Flood the entire earth was virtually returned to its
pre-creation state described in Gen. 1:2.

One need not take my word for it. Go to a good theolog-
ical library and find twenty commentaries on Genesis by
qualified Old Testament scholars. Carefully read the sec-
tions supposedly supporting pre-Adamites and the sec-
tion on the flood. You will be lucky to find even two Old
Testament scholars who think Scripture is speaking of
pre-Adamites or a local flood. Concordism is not resting
upon any firmer a foundation than is creation science. It
simply prefers a private interpretation of the Bible to a pri-
vate interpretation of science.

Despite its sincerity, effort, and hopeful thinking, con-
cordism’s Day-age, pre-Adamites, local flood, and local
language at the Tower of Babel are rejections of the histori-
cal accuracy of Genesis 1-11. Concordism replaces the his-
tory offered in Genesis 1-11 with a different history based
on private interpretations which are determined not by the
context of Scripture, but by the findings of modern science.

This does not mean that creation science gets off scot-
free with reference to its interpretation of Scripture. For
one thing, as Dick Fischer pointed out in his paper (PSCF
55 [Dec. 2003]: 222~31), the “fountains of the great Deep”
(Gen. 7:11) are fresh water terrestrial fountains; and it is
they along with rain that supplied the water for the flood.4
The ocean, which is not fresh water, cannot be employed
as a means of flooding the globe (or half the globe a la
Godfrey/ Aardsma) without doing the same thing that con-
cordists are doing: replacing the history in Genesis 1-11
with a private interpretation.

Calvin’s doctrine of accommodation, which I believe
should be followed in principle, has a great advantage
over creation science and concordism in that it allows both
the Bible and the scientific data to freely say what they say.
Concordism and creation science with their private inter-
pretations have replaced the reality of Scripture and sci-
ence with an illusion.
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It would be just as misleading to say Genesis 1-11 is either “fiction”
or “myth” as to say that the early geology books which explain the
results of the Missoula floods as being due to glaciers were ejther
fiction or myth. Genesis 1-11, like those early geology books, is the
outmoded history/science of those times.

’The fact that New Testament writers accept Genesis 1-11 as histori-
cal only proves that modern history/science was not revealed to
them any more than to the Old Testament writers.

3My book, Inerrant Wisdom, develops this thesis.

4Cf. Gerhard F. Hasel, “The Fountains of the Great Deep,” Origins 1,
no. 2 (1974): 67-72.

Paul H. Seely

ASA Member

1544 S.E. 34t Avenue
Portland, OR 97214
Phseely@aol.com

Do Ice Cores Disprove Aardsma’s Flood

Theory?

In a recent PSCF article, Paul Seely pointed to recent
Greenland ice core data as “ultimate proof that Noah's
Flood was not global,” concluding “that on any possible
scenario ... the 110,000 regular annual layers of fresh-water
ice in the GISP2 ice core falsify the theory of a global Flood
in the time of Noah.”l The scope of this claim clearly
extends to Aardsma’s flood theory, which was introduced
in my letter in the same issue that carried Seely’s article.2
The clear, well-written case may have persuaded many
PSCF readers to rule out even this promising theory imme-
diately, so my purpose here is to argue that no such hasty
rejection is warranted.

Seely’s case is indeed impressive. What may actually
prove fatal to any theory that leaves no ice sheet on Green-
land at the conclusion of the flood is his positive evidence
for far too many years of history in the one resting there
now. Nevertheless, Michael Oard, Larry Vardiman, and
other proponents may yet discover new ways to defend
such a theory. Time will tell.

But what about other global flood theories, like
Aardsma’s, where the ice sheet forms before the flood yet
is not destroyed by it? Seely devoted only two paragraphs
to refuting these,® arguing that the flood must have
affected both top and bottom sides of the ice sheet if it
floated, or else at least its top side. He wrote: “Gen 7:19-8:4
virtually demands that it was covered by the ocean,” but
even if it never was submerged, certain evidence he
believes should be found is missing. Seely therefore
extended his “ultimate proof” claim to cover even
Aardsma'’s flood theory using an entirely different line of
reasoning, where positive evidence from the ice core data
has little or nothing to do with his case against it.

Although he concluded that a pre-flood ice sheet
should have been flooded, since Gen 7:19 says “all the high
mountains under the entire heavens were covered,” Seely
also discussed the “rather unbiblical scenario” where it
was not under water. He reasoned that “the extraordinary
amounts of precipitation at the time of the Flood (Gen. 7:4,
12) would cause the ice core to have either an extra-large
melt layer from rain as well as ice pipes, lenses, glands,
and such in the snow above or an extra-large annual layer
of snow sometime in the past, probably in the last 8,000
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years, but it does not.” In these scenarios, Seely preferred
an interpretation where the narrator speaks entirely from
God’s omniscient perspective. Aardsma favors one where
“Genesis 7 and 8 record Noah's accurate but finite obser-
vations of the Flood.”* We can agree that Seely’s inter-
pretation deserves consideration, but the issue remains
unsettled, with Aardsma’s idea still quite viable.

Apparently, Seely entertained only one explanation for
a total lack of the distinctive ice core features that global
flood theories allegedly predict if the ice sheet was not
submerged, namely, the theories must all be wrong. How-
ever, other reasonable alternatives do come to mind. Maybe
the features were seen but not recognized as noteworthy,
so they were never reported. Even if they really are miss-
ing, this does not necessarily endanger the theories. The
best cores may have missed, perhaps by inches, the fea-
tures sought at the depth of interest. Can we be sure it
rained even in Greenland? As for “an exira-large annual
layer of snow,” can we know how much snow should have
accumulated at the exact position of the ice cores, and how
much the wind may have blown away? Certainly not, so a
given core might not show anything unusual at its flood
layer.

Aardsma believes the Greenland ice sheet should have
floated “at least 6,600 feet above its bed,”> so it is impor-
tant to consider three other reasons Seely gave for ruling
out this scenario: (1) “it probably would have floated
away,” but even if it did not, (2) “ocean currents would
have kept it from coming back down exactly in its former
place,” and (3) “the sloping parts of the ice sheet would
have produced a unique ‘marine’ ice that is found under
ice shelves but ... is not under the Greenland ice sheet.” As
for the first two points, if Seely even considered the coastal
mountain ranges, his brief comments do not explain why
he concluded that the ice sheet should have cleared them,
or why they would not have guided it back to its old bed.
On his last point, how careful was his search for marine
ice? How can he know the old shelf areas did not flow out
to sea in glaciers and form icebergs long ago? A mere fail-
ure to find a feature hardly guarantees it never existed.

If the ice cap floated, ocean water should have melted
some of its underside. If it did not float, then the date for
the bottom of the GISP2 ice core should be when central
Greenland was most recently free of ice. Unfortunately,
dating the bottom layer is problematic, but one study
Seely cited “yielded an estimated age for the ice at the silty
ice boundary of ‘at least 250,000 BP.”¢ [s this also the date
for the most recent climate warm enough to melt all the
ice? A plot of land ice and temperature on earth over the
past 800,000 years shows the warmest, most ice-free time
at about 123,000 BP.7 If Greenland kept its ice then,
because older ice has been found there, can we speculate
that ice disappeared most recently during some earlier,
still warmer period off the chart? It would follow that lay-
ers spanning over 500,000 years might have melted off the
bottom of the ice sheet during the flood at the GISP2 pro-
ject site. Loss of the bottom layers would leave us no way
to date the event. This cursory analysis is admittedly far
from conclusive, but Aardsma claims an ice core taken at
Camp Century as “clear” evidence that the Greenland ice
sheet has floated.8
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What Aardsma really wanted was a nearby ice sheet
with datable remnants of pre-flood ice left frozen to its bed
throughout the flood. He claimed he found this at Devon
Island and discussed seven lines of evidence that his the-
ory has been confirmed, with a “best date” of 3429 BC for
the boundary between pre-flood and post-flood ice, and
80% of the older ice melted away.?

Since Aardsma believes the date of creation is 5176 + 26
BC,19 one can still say that ice core evidence invalidates at
least this date, but this separate issue, which Aardsma has
also addressed, is really too big to cover here.11 Hopefully,
while the debate is still on the historicity of the flood,
neither side will prematurely dismiss any theory as prom-
ising as Aardsma’s without ample and reasonable justifi-
cation. In the end, the truth will prevail.

Notes

Paul H. Seely, “The GISP2 Ice Core: Ultimate Proof that Noah’s
Flood Was Not Global,” PSCF 55.4 (2003): 253. The term global flood
does not necessarily refer to one that covered every square inch of
the globe. It can also refer to one that stretched around the globe or
covered most dry land on the globe, not just a single watershed.
Note 32 is the only indication in the article that Seely knew about
the particular theory defended here.

2Thomas J. Godfrey, “On the Hills of Concordism and Creation Sci-
ence,” PSCF 55.4 (2003): 278.

*Paul H. Seely, “The GISP2 Ice Core,” p. 253. Unless otherwise
noted, all other Seely quotes also come from the same first two
paragraphs on p. 253.

‘Gerald E. Aardsma, “Chronology of Noah’s Flood,” The Biblical
Chronologist 3.1 (1997): 6.

5Gerald E. Aardsma, “The Depth of Noah’s Flood,” The Biblical Chro-
nologist 3.3 (1997): 8-9. See his article, “Noah’s Flood at Devon
Island,” The Biblical Chronologist 3.4 (1997): 4-6, for his explanation
of the math and physics behind the probability that a given thick-
ness of ice will break away from its bed and float.

¢Paul H. Seely, “The GISP2 Ice Core,” p. 254.

7Richard B. Alley, The Two-Mile Time Machine: Ice Cores, Abrupt Cli-
mate Change, and Our Future (Princeton: Princeton University Press,
2000}, 94. See James Zachos, et al., “Trends, Rhythms, and Aberra-
tions in Global Climate 65 Ma to Present,” in Science, 292.5517
(April 27, 2001): 689, for a similar plot that goes back four million
years. Both plots are based on isotope measurements for shells
taken from sediment cores. Here the validity of these climate plots
is presupposed without challenge or endorsement.

8Gerald E. Aardsma, “Noah’s Flood at Devon Island,” pp.14-5.
Aardsma did not discuss the GISP2 data, but he cited Susan Herron
and Chester C. Langway, Jr., “The Debris-laden Ice at the Bottom of
the Greenland Ice Sheet,” in Journal of Glaciology, 23.89 (1979): 194.

9Gerald E. Aardsma, “"Noalh’s Flood at Devon Island,” pp. 6-14.
Aardsma’s calculation for the boundary date is on page 9, and his
date for the Flood based on biblical data is 3520 + 21 BC.

10Gerald E. Aardsma, “Toward Unification of Pre-Flood Chronol-
ogy.” The Biblical Chronologist 4.4 (1998): 4.

1Aardsma wrote a series of five articles on this, beginning with the
article cited in note 10. It culminated in “ A Unification of Pre-Flood
Chronology,” The Biblical Chronologist 5.2 (1999): 1-18, where he fi-
nally proposed his solution, which does not depend on the validity
of his flood theory.

Thomas James Godfrey

707 Burruss Drive

Blacksburg, VA 24060

godfrey@verizon.net +
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Beginning, etc.

Art Eyes Science

Beginning, etc.

L

In the beginning was the double negative
cause there weren’t nothin’. »
God brooded over the confusion and thought,
“If there weren’t somethin’

there ought to at least be nothin’.”

But there weren't.

And God said,

“Let’s put a little light on the subject.”
And he did.

And the light cleared things up.

So everything that was cleared up

God called something.

And everything that weren't

God called nothing.

And when God settled on the difference
between something and nothing

He called it good.

But people call it science

because they don’t like values.

Harry Lee Poe

11

And God noticed the problem with something:
It wasn’t very well organized.

It wasn’t much better organized than nothin’.
Atoms and quarks and charms

zipped all over the place.

Something was acting like nothing

cause nothing had no use for anything

and neither did something.

Oxygen atoms had no use for one another
and certainly no use for hydrogen atoms.
And God said,

“Settle down and behave.”

And they settled down

into solids and liquids and gases.

And when everything started behaving

God called it the Heavens,

because that’s what it was.

But people call it the Universe

because it sounds more scientific.

Harry Lee Poe
Union University
Jackson, TN 38305
hpoe@uu.edu

Harry Lee Poe serves as Charles Colson Professor of Faith and Culture at Union University. He has written or contributed to over
twenty-five books, including Science and Faith and Designer Universe with Jimmy H. Davis. Poe also serves as president of the Edgar
Allan Poe Museum of Richmond, Virginia, and as program director for the C. S. Lewis Summer Institute in Oxford and Cambridge.
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Art Eyes Science

The Ultimate Wonder

The Ultimate Wonder

Esther F. Siemens

When [ consider all the world around,
I wonder how it all began to be,

How time could intercept eternity,
And thrust us into this reality.

The heart can only ask —How can this be?

Yet with the question comes an inward peace,
Although the mind continues asking how.
Though scientific knowledge may increase,
The wonder of it all will never cease.

We live and move in God’s eternal now.

Esther F. Siemens
2703 E. Kenwood St.
Mesa, AZ 85213-2384
480-834-9188
efsiemens@juno.com

Esther Siemens, a retired literature teacher, is now associated with the Grand Canyon Institute for Advanced Studies. For her, poetry
has always been a way to set words to music. She is the mother of two children and grandmother of three. Esther lives with her husband
in Mesa, Arizona.
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