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s [ write this editorial in April, it is

lambing time on Shepherd’s Knoll.

Our small flock of ewes are
birthing lambs —mostly twins, a few singles,
and a few triplets. One ewe, Big Girl, birthed
a set of quadruplets! Although one died at
birth, Big Girl is raising the other three.
Observing young lambs prancing around
and playing “king of the mound” while their
ewe mothers are contentedly grazing in a
lush green pasture field is one of the joys of
shepherding.

As a shepherd, I provide for my sheep. |
get up at night to check on them when they
are lambing. I trim their hooves and arrange
for their yearly shearing. I vaccinate them
against sheep maladies. I provide feed, hay
or lush pasture in season, fresh water, min-
eral supplements, and shelter from the ele-
ments. My shepherding relationship reflects
both my adherence to accepted practices of
sheep management as well as my genuine
compassion for the welfare of the sheep.

Scenes are not always so blissful. Eighty-
nine, an elderly ewe, had trouble birthing.
So, as a good shepherd, I aided her by repo-
sitioning her large lamb in utero and then
pulling on the lamb’s front feet as she
pushed her offspring out through her cervix.
Soon lamb was nursing ewe and all seemed
well in the flock. A day or so later, while I
was away on a business trip, my wife went
out to feed the sheep. She found that this
lamb had managed to get its head caught
between two upright boards in a barn gate
and had died from strangulation. Sorrow
reigned on Shepherd’s Knoll for several days
as Eighty-nine continually called for her
missing lamb while the shepherd grieved
because he was not present to rescue the
lamb from a poorly constructed gate which
had become a death trap.
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The View from Shepherd’s Knoll ...

Lambing
Ethics

From a Christian perspective, I maintain
that the example and teaching of Jesus
Christ, the Good Shepherd, provides the
foundational basis for an honorable ethical
praxis. The prophet Isaiah foretells the ethi-
cal practice of Jesus by writing:

" He tends his flock like a shepherd: He gathers
the lambs in his arms and carries them close to
his heart; he gently leads those that have
young” (Isaiah 40:11, NIV).

The example of Jesus in the Gospels illus-
trates this shepherding heart of compassion
that finds expression in demonstrative love
even in difficult situations. The late bio-
ethicist Paul Ramsey described ”obedient
love” or agape as a Christian approach to the
ethical dilemmas of life. I see merit in that
way of living, since it embraces both deonto-
logical as well as consequential ethics. Such
an approach can provide guidance for our
response to the tough ethical questions. How
should we use the resources entrusted to us?
Does it matter if soil is polluted or if some
obscure species becomes extinct? Should we
use in vitro fertilization to conceive a child?
What should we think about cloning and
stem cell research? Dare we permit passive
euthanasia or should we be more aggressive
in fending off the end of life?

In this issue, several authors discuss ethi-
cal issues. Jack Swearengen and Edward
Woodhouse caution against our overcon-
sumption as affluent communities. Gareth
Jones argues for a cautious biomedical ma-
nipulation. Steven Hall describes an ethical
approach to sustainable agriculture. In News
& Views, Joseph Carson urges our society
to be more proactive in professional ethics.
Why not write me a letter that reflects your
response to the varied recommendations of
these authors? b

Roman J. Miller, Editor
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Jack Swearengen

Edward Woodhouse

We believe
Industrial
Ecology offers
a good start at
combining
Christian
caring,
environmental
stewardship,
and ordinary
prudence.
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Overconsumption: An Ethical Dilemma for Christian Engineers

Overconsumption:
An Ethical Dilemma for
Christian Engineers

One of the most important and yet most difficult of the ethical challenges facing technological
civilization is “excessive” consumption in the affluent nations. This includes dissipative use
of raw materials and production of waste at rates higher than sources or sinks regenerate.
Ethics-driven decisions about working on toxic products or in the defense industry are
familiar to engineering students; but are engineers who design new products ethically
compelled to resist “overconsumption”? Should engineering curricula be targeted toward
avoiding overconsumption? Technical professionals may be uniquely positioned to work
against some aspects of overconsumption, and it is worth inquiring into whether and how the
topic might be incorporated info engineering education and practice. Christian engineers
perhaps should be concerned especially if and when they determine that the products and
processes they help develop and distribute will abet overconsumption. Arguing from this
premise, we attempt to establish a theological foundation for Christian engineers and
educators to guide their responses to the issue. The nascent field of Industrial Ecology provides

a promising beginning.

o Christian engineers and others

who develop and distribute new

products have any special respon-
sibilities to resist environmental degradation
and other harms stemming from technologi-
cal innovations? We begin to analyze this
question by summarizing the case advanced
by those who perceive excessive production,
consumption, and waste in affluent socie-
ties. The ensuing section then considers two
possible responses by Christians: an opti-
mistic one, emphasizing human ingenuity as
a boundless means of overcoming physical
limits; and a pessimistic approach, perceiv-
ing the earth as irredeemable and expecting
that the second coming of Christ will moot
any necessity to deal with environmental
and other earthly problems. Finding neither

Jack Swearengen, an ASA fellow, teaches systems design, green manufacturing
and design for environment in the Manufacturing Engineering program at
Washington State University, Vancouver, WA. Correspondence regarding this
article may be sent to him at: jenlswear@attbi.com

Edward Woodhouse teaches science and technology policy in the Science and
Technology Studies Department at Rensselaer Polytechnic Institute, Troy, NY.
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of these responses entirely reliable as a guide
to prudent Christian coping with the effects
of modern technologies, we then examine
the promise of an emerging field known as
Industrial Ecology. Although the approach
has certain shortcomings, we believe it offers
a good start at combining Christian caring,
environmental stewardship, and ordinary
prudence. Finally, we discuss some of the
implications of our analysis for Christian
engineers and for others interested in a spiri-
tual approach to technological innovation
and consumer society.

We are neither acscetics nor Luddites.
Neither of us is willing to give up antibiotics,
mosquito abatement, or the printing press.
A significant portion of the research for this
article was conducted on the Internet, and
collaboration was carried out at opposite
sides of the country, simultaneously employ-
ing word processing, e-mail, and speaker
telephones. But we do believe that the Bible
warns of a never-ending (until the kingdom)
struggle for balance in our earthly lives.

Perspectives on Science and Christian Faith



Jack Swearengen and Edward Woodhouse

What is Overconsumption?

“Qverconsumption” is an emotionally and politically
charged term referring to types and quantities of goods
and services that exceed some level perceived by the
speaker as constituting “enough.” The term sounds pejora-
tive—and based on the context of usage, that often is
exactly the intent of those who use it; indeed, the term
hardly can be used in a meaningful way without taking
a critical stance toward the activity being discussed.
Overconsumption is a syndrome more than a particular
act, but those who criticize the phenomenon seem to
believe they know instances of it when they see it. This
section describes elements of the syndrome, and briefly
summarizes some of the consequences for the environ-
ment and society that appear to accompany high levels of
production, distribution, use, and disposition of materials
and energy.

Overconsumption sounds like a recent phenomenon,
but it may actually have played a role in the sudden
decline and disappearance of Sumer and other early civi-
lizations via resource exhaustion or poisoning of the envi-
ronment.! The term entered the English language in 1879
as part of an economic argument about the causes of reces-
sion.2 Consumption was perceived to be a problem only
if it exceeded production and thereby caused shortages
of goods. For economic growth, according to Hooper’s
model, consumers must consume as much as industry
can produce, which requires stimulation by advertising.?
Thus by 1999, $215 billion per annum was spent in the US
on advertising, and $450 billion on packaging —of which
perhaps $200 billion was to make items look more appeal-
ing.4 Estimating world expenditures at three times the
US total, over $1.2 trillion is spent annually to stimulate
consumption!

As the term now is used, overconsumption refers to a
set of technological activities that have one or more major
environmental effects. Thus, the following activities are
examples of overconsumption.

¢ Natural resources such as fossil fuels are consumed at a
rate greater than they can be replenished.5

¢ Environmental “sinks” or repositories (land, water, or
atmosphere) are loaded with waste products (such
as greenhouse gases) at a faster rate than they can
regenerate.

¢ Chlorinated compounds and other chemicals have
toxic effects on living organisms.”

¢ Human habitation, roads, and other activities encroach
on the habitats of many species, with one or more spe-
cies extinguished daily 8

The leading consumers, North Americans, ”each
directly or indirectly use an average of 125 pounds of
material every day, or about 23 tons per year ... For every
hundred pounds of product we manufacture in the United
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States, we create at least 3200 pounds of waste.”? Some of
this is done directly by end users, including not only
households but also businesses and governments, but
much of it is enabled behind the scenes by engineers, who
develop designs, select materials, choose manufacturing
processes, and otherwise prepare goods and services.
Often it is technically feasible to design less environmen-
tally damaging ways of doing things, as when chemical
engineers create alternative synthesis pathways that pro-
duce the same final products with less hazardous waste.10

However important the envirorunental aspects of con-
sumption, the ethical issues raised by consumer society are
broader than that. As shown in Figure 1, those concerned
about consumption also need to be concerned about three
other categories of risks: aesthetic, social, and spiritual.
These may be less tangible than environmental problems,
but are no less real. Physicians, psychologists, and public
health officials provide statistics demonstrating wide-
spread and prolonged stress, coupled with too little sleep
for many American adults.!! The symptoms appear to be
caused partly by overwork, necessitated by credit card
debt and patterns of spending intended to keep pace with
the lifestyles of the upper-middle class depicted on televi-
sion. Maintaining large homes, yards, and other material
possessions also requires many hours of unpaid work.
The disease Juliet Schor terms ”Affluenza” appears to be
spreading to other parts of the world.’? Further explora-
tion of the social and political impacts of overconsumption
is available in several recent reports.13

Some of the social symptoms of consumer society also
show up in very personal realms, including the spiritual
(broadly construed). Though some Christians have suffi-
cient trust in God’s plan for their life that they interpret
whatever happens in a positive way, others fall prey to
insecurity and anxiety occasioned by lack of medical
insurance, layoffs and underemployment, high levels of

Aesthatic
+Darnage to the
commons
*Loss of the
pastoral

Environmental
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natural systems
*Toxicity &
species extincton

Impacts

o
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$ Uyt Spisitual
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«Sociopathic uses worship
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Figure 1. The impacts of overconsumption are more than
environmental.
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debt (leading to more than a million bank-
ruptcies per year), and other factors
associated in complex ways with contempo-
rary economic life. Rates of psychological
depression are high, and studies in many
different affluent nations indicate that hap-
piness has not increased with a higher
standard of living in the second half of the
twentieth century. In fact, it appears that
there has been a worldwide decline in happi-
ness in recent decades.* Once people are
above the poverty level, increased posses-
sions do not contribute much additional life
satisfaction; yet television and other cultural
cues stimulate us to try to buy happiness
and we end up disappointed. (Certain job
roles can help to give a more satisfying life
by enhancing self-esteem, personal develop-
ment, and a sense that one is valued as a
person.15)

Materialism has been critiqued by numer-
ous Christian writers.16 Most develop their
insights from biblical cautions regarding
dividing loyalties between God and posses-
sions. Some also appeal to biblical teachings
about distributive justice.l” Jesus repeatedly
warned that material well-being has an inex-
orable propensity to distract believers from
wholehearted pursuit of God. Our search
of the literature of technology and society
revealed only sparse analyses of the associa-
tion of materialism with technology per se,
and no analysis specifically focused on the
contributory role that engineers play. Treat-
ments of engineering ethics have not con-
sidered materialism an ethical concern for
engineers to consider.l® We believe that
materialism does present an ethical dilemma
for engineers because they have become “the
enablers, the agents of change, and de facto
social experimenters in industrial society.”1?

The Psalmist(s) wrote of wilderness as a
place of inspiration, solitude, and refresh-
ment (Pss. 23, 65, 68, 121) where “the trees
will sing for joy” at Jesus’ return (Pss. 95, 96).
Jesus made retreats to places of solitude a
regular practice (MKk. 6:46; Lk. 22:39). Though
environmental legislation has resulted in
cleaner air and groundwater in the US, pop-
ulation growth and the individual mobility
cherished by Americans have covered vast
areas of open country and seacoast with
homes, highways, malls, and industrial
parks. Many new homes are 3500-plus square
foot “McMansions.” Forests|are clear-cut for

Iumber because economic incentives favor
the practice, and increasing energy con-
sumption gives rise to strip mines and
power plants whose produce must be trans-
ported to distant urban areas. New roads
are carved into remote areas to provide
access to “wilderness” recreation, and com-
mercial enterprises follow —ski resorts, golf
courses, vacation homes and lodges, together
with the essential supporting services and
infrastructure. Airplanes over-fly the parks
and wilderness, bringing sightseers or com-
mercial travelers. Each increment in devel-
opment brings loss of wetlands, wilderness,
and scenic vistas. The Grand Canyon is
frequently veiled in a blanket of haze, and
Yosemite Valley smells of vehicle exhaust.

Gradual replacement of the pastoral and
peaceful countryside with “development”
is nearly impossible to stop because it embod-
ies another example of “the tragedy of the
commons.”? Each incremental development
brings immediate tangible rewards to the
developers (the few) while the aesthetic
losses are small in proportion to the whole
and are borne by the general public. Inexora-
bly, the very peace, beauty, and solitude that
drew people in the first place is disappear-
ing. Inspiration and solitude are much harder
to find today than when the Psalmist wrote
and Jesus sought solitude to pray.

Of course it would be plausible to discuss
individually each of these and other envi-
ronmental, social, aesthetic, and spiritual
issues. But we find it more instructive to
look at them as facets of consumer society,
as elements of the way of life characterized
by high levels of production/consumption/
disposal. And we find it convenient to label
the syndrome as “overconsumption.” One
great advantage of the integrated approach
is that it allows us to see more holistically —
to probe for common roots to the disparate
problems and to look for responses that
might deal with sizeable chunks of the syn-
drome rather than just with pieces of it.

At the heart of the overconsumption syn-
drome, we believe, are speed, quantity, and
proliferation of variety. Thus, the average
life of a product is about three years, with
even some expensive items such as comput-
ers being useful for less than five years. So
unless a company frequently upgrades and
replaces its line of products, competitors will

Perspectives on Science and Christian Faith
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move in and the company may go out of business.?! Inno-
vative features provide a market advantage, but only for a
time, until competitors catch up. Thus there is pressure
on design teams to bring products to market ever faster.
Today’s features quickly become standard, a new “qual-
ity” level is sought via further design innovation, and
the cycle repeats. Equally important is the huge quantity
of stuff that moves from computer-aided design (CAD)
to computer-aided manufacturing (CAM), then into retail
channels, households, and eventually landfills. Mass pro-
duction depends on engineers and other product designers
doing their jobs well—in particular, designing and pro-
ducing for low cost, together with making consumer items
appealing via design features, packaging, and advertising.

This proliferation of designs and products has at least
six problematic effects.

1. To stock a wider variety of items, “big box” Wal-Marts
and other retail outlets of comparable size emerge—
with construction, maintenance, lighting, heating/
cooling, land use, and other requirements growing
accordingly.

2. Increasing variety leads to proliferation in the number
of different types of stores, such as specialty stores for
electronic games.

3. Proliferation and scale greatly increase management
and data processing tasks. Point-of-sale scanning and
printing, software for inventory control, and automatic
teller machines help with certain tasks and simulta-
neously become part of the consumption machine.

4. Businesses have a hard time keeping spare parts on
hand, making it difficult for consumers to find repair
parts, decreasing the likelihood of repair and indirectly
leading manufacturers to put even less emphasis on
serviceability.

5. Diversity of products increases the information burden
on consumers, consumer watchdogs, and government
regulators.

6. For many product lines, increasing variety and quan-
tity has correlated with reduced durability 2

Still, not everyone would agree that the tangible and
intangible problems cohere into an overall problem that
deserves to be labeled “overconsumption.” The real prob-
lem, some say, is maldistribution—for just as many in
the world have too little as have too much —a perspective
we find partly persuasive. Others believe that appropriate
technological and other changes can replace natural
resources in short supply, cut down on pollution, and
otherwise allow much higher levels of production and
consumption than now are occurring.? In fact, the latter
is the dominant view behind most discussions of sustain-
ability by government officials and business executives, in
which the emphasis is rarely on limiting consumption.
Whereas some intellectuals and environmental advocates
speak of sustainability as including a reduction in con-
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sumption per capita together with population stabiliza-
tion, the focus is usually limited to greater resource effi-
ciency and less pollution per unit of production.? During
his final month in office, President Clinton expressed his
endorsement of this boundless, technocratic approach to
sustainability, stating: “People are not going to be willing
to give up becoming wealthjer —and they shouldn’t.”%

[Bishop John Taylor] went so far as to
say that the “blind worship of growth”
in western economies is symptomatic of
“second degree materialism,” by which
he means that we are not just hooked on
having, but on getting more [things].

A contrasting view, one worthy of consideration by
Christians engaged in technology-based production and
consumption, is that of Bishop John Taylor of Winchester.
He went so far as to say that the “blind worship of growth”
in western economies is symptomatic of “second degree
materialism,” by which he means that we are not just
hooked on having, but on getting more—i.e., the acquisition
of things.? Thus the stock market now responds not to
earnings, or even earnings growth, but to the rate of earn-
ings growth! Taylor understands the biblical model as an
equipoise society —where economic equity is combined with
balance between human and natural systems. Our analysis
in subsequent sections follows Taylor more than Clinton.

We close this section on overconsumption with a meth-
odological suggestion for readers. Even those who do not
find the case against overconsumption compelling may
acknowledge that contemporary consumer society may
be risking a variety of tangible and intangible problems,
some potentially quite severe. Just as nuclear power reac-
tors merited precautionary design even though considered
acceptably safe by a majority of relevant experts, might it
be sensible to protect against the “maximum credible acci-
dent” from consumption?? Is it an engineer’s professional
responsibility to contribute to such protections —perhaps
especially a Christian engineer’s responsibility?

Searching for an Alternative

If one accepts the two-fold premise that overconsumption
is a problem and that design engineers are enablers of the
process, how might design practitioners be motivated to
take a different approach? More specifically, how might
Christian engineers and other Christians respond to the
risks and actualities of overconsumption and attendant
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social and spiritual ills? Ethics-driven deci-
sions about working on toxic products or
in the defense industry are familiar to engi-
neering students.? We now argue that a
new ethical dilemma for Christian engineers
arises if and when they determine that the
products and processes they help develop
and distribute will abet overconsumption.

In his classic The Existential Pleasures of
Engineering, Samuel Florman proposes that
“[e]ngineers derive pleasure from helping
others, to the extent that the main existential
pleasure of the engineer will always be to
contribute to the well-being of his fellow
man.”? However, Florman also argues that
“professionals have the task of meeting the
expectations of their clients and employers.
Professional restraints should be laws and
governmental regulations rather than per-
sonal conscience.”® Thus the concerned
engineer —Christian or not—may face a
dilemma because there are no laws or regu-
lations regarding overconsumption.

Ethics, except revealed ethics

The ethics literature does not provide a
sufficient motive to empower a Christian
designer’s decision to resist overconsump-
tion. This is because secular ethicists (not
surprisingly) discount religious bases for
ethics and morality, though they acknowl-
edge that religious convictions have strong
motivational qualities. According to ethicists,
one’s ethics are determined by one’s level
of moral development. Kohlberg identified
three such levels: pre-conventional, thinking
that right conduct is whatever benefits self;
conventional, adopting the norms of family,
group, or society; and post-conventional, act-
ing on principles that are not reducible to
self-interest or social convention.3! Gilligan
adopted Kohlberg’s definition for the pre-
conventional level of development but
substituted self-sacrifice for the benefit of
others at the conventional level, and revised
Kolberg's post-conventional ethics to require
balancing one’s own needs with the needs
of others while maintaining caring relation-
ships.3 For these modifications, Gilligan has
been credited with developing the “ethics of
care” and thereby establishing a moral foun-
dation for environmental care.3?

Martin and Schinzinger identified seven
possible ethical models for engineering
practice, as follows: (1) Virtue ethics, having

desirable character traits; (2) Utilitarianism,
avoiding bad consequences; (3) Duty ethics,
self respect and self care; (4) Rights ethics,
liberty or welfare emphasis; (5) Ethical ego-
ism, maximize personal good; (6) Ethical
relativism, acting by law or custom; and
(7) Religious or divine command3* They
believe that divine command ethics “has
things backwards” because moral reasons
are not reducible to religious matters and
a morally good deity would command on
the basis of moral reasons.

Consistent with Martin and Schinzinger,
Haws insists that “professional codes, like
religious dogma, are effective primarily at
the pre-conventional level of moral devel-
opment ... and will restrict our students’
ability to reason through their own values
and select ethically appropriate courses of
action.”3> To each of the foregoing authors—
educators all—human moral reasoning is
superior to revelation as a guide for engi-
neering practice. But for the Christian, moral
reasoning bereft of a transcendent basis
quickly reduces to utilitarianism or personal
preference.

Possibly cognizant of the need to estab-
lish a sufficient motivational basis for
responsible design, Papanek3 and Graedel?”
invoke a “spiritual” dimension ad hoc, care-
fully avoiding any recourse to transcendent
values. Papanek states: “If beauty and high
utility exist simultaneously and are further-
more clear expressions of the social intent
of the designer, it is possible to speak of the
spiritual in design.”?® For Christians this
must be a point of departure because—in
the absence of a God who can be known
(revealed knowledge) — Papanek’s concept of
spiritual lacks foundation. However, his
three “elements of the spiritual in design”
should be acceptable to a biblical world view.
They are:

1. The design releases transcendental feel-
ings (hints of the sacred).

2. The designer intends a social good-—
namely, a service to our fellow humans
and/or the planet.

3. The intended use of the product will
nourish our soul and help it to grow.
(Here Papanek introduces the term
“soul” but in the absence of explanation
we assume he intends for the term to be
interchangable with “spirit.”)
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Thomas Graedel, a principal in the field of Industrial
Ecology, invokes four “Grand Objectives” that he believes
are required “for life on earth, its maintenance, and its
enjoyment.” They are: g

The Q; Objective: Maintaining the existence of the human
species.

The Q2 Objective: Maintaining the capacity for sustain-
able development.

The Qs Objective: Maintaining the diversity of living
things.

The €4 Objective: Maintaining the aesthetic richness of
the planet.?®

Graedel uses these Grand Objectives to derive guidelines
for an environmentally conscious design. We will return to
the topic of Industrial Ecology in a subsequent section. As
we shall show, the Objectives can be derived from Scripture
and do not need to be invoked ad hoc.

Technological optimism and the religion of technology
One way forward would be to assume that all perennial
human problems —whatever their manifestation — can be cor-
rected with technical solutions, given enough time and
resources.® This is technological optimism. Technological
optimists do not fret about the environmental, social,
or spiritual effects of technology.#! They remind us of
Mr. Macawber, Dickens’ character in David Copperfield,
who —when the situation looked most grave —would pro-
claim that “something will surely turn up.” Ardent
technological optimists admit no limits on innovation,
production of goods, or consumption of resources, and
dismiss pessimists” warnings about the “Faustian bargain”
of complex technologies.i2 Edward Teller, the developer of
the H-bomb, wrote that “technology has opened the possi-
bility of freedom for everyone.”4 Economist Julian Simon,
a principal spokesperson for the optimistic economic view,
argued that physical limits are illusory because human
intellect provides an unlimited resource.®

In the optimism of the Enlightenment, technology
assumed a high position in the secular realm, and subse-
quently has at times been so exalted as to become essen-
tially a religion.®> Certainly the Christian church has not
hesitated to employ the latest technologies to help spread
the message of the Gospel: airplanes, radio, computers,
sound systems, movies, and television. Cautions from
within the Christian church against uncritical application
of technology are relatively sparse; Jacques Ellul and
Donald MacKay are well-known exceptions.# Technology
issues that have been addressed from within a biblical
framework are by and large limited to environmental
impact, genetic engineering, and artificial intelligence.*’
The evangelical community has been rather silent about
technology, most likely as a consequence of the discontin-
uous eschatological view discussed below.
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Technological pessimism

The optimist’s hopes have some plausibility; but unfortu-
nately, so do many pessimistic arguments. Technological
pessimism is the belief that technology is destroying human
freedom, corrupting our social process, and degrading our natu-
ral environment® According to this view, in the process
(of optimistically pursuing technology) “we have robbed
ourselves of our freedom and authority by projecting our
alleged autonomy onto our machines, methods, and sys-
tems. While wrestling nature for our freedom, we have
subjugated ourselves to our technique (which is) the sum
of technology and rational methodology.”#® Ellul has
argued that technical means have become more important
than the search for truth;*® and technology has not spawned
a heaven on earth, but a gulag.’ The technological prison
that surrounds and defines us, according to Ellul, is totali-
tarian, autonomous, demonic, and insidious in character.5
Pessimists see technological progress leading us into a
predicament like the one faced by the sorcerer’s apprentice
in Goethe’s poem “Der Zauberlehrling.”

Technological pessimism is typified by radical ecology
groups such as Earth First or Earth Liberation Front. These
groups advocate a less “developed” way of life, arguing
that “[i]t is time to re-create vast areas of wilderness in
all the planet’s ecosystems: identify key areas, close roads,
remove developments, and re-introduce extirpated wild-
life.”%3 From some radical ecologists” perspectives, humans
either occupy no special status among the created order, or
worse, are the source of earth’s travails. In biblical terms,
this could be interpreted to mean that the creation was
pristine prior to the advent of humans and has been cursed
by human activity.5* As far as it goes, this idea is consistent
with biblical exegesis; but it does not leave room for the
special imago Dei status given to humans. And since the
earth’s 6.5 billion humans depend on technology for
support, many could suffer or die if radical ecology
were suddenly adopted, because of the reduced carrying
capacity.

Technology and eschatology

A curious blend of the pessimistic and optimistic ap-
proaches is found among those emphasizing “end times”
in their interpretation of biblical passages. According to
the dispensationalist end-times model favored by many
evangelicals, the earth’s fate is complete destruction in the
not-distant future. Since, in this view, destruction is God’s
plan and is inevitable, it is to be accepted and even antici-
pated; environmental, social, and spiritual consequences
of technology are interpreted as precursors of the coming
destruction. Truesdale refers to this model as “discontinu-
ous eschatology.”>> One discontinuity arises when God
destroys (or allows destruction of) the cosmos, then creates
a new heaven and new earth. Rather than re-creation or re-
newal, this eschatological model has more in common
with the original creation ex nihilo. Another discontinuity
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would occur if believers are removed from
the earth during the tribulation, then returned
to rule with Jesus during the millennium.
The discontinuous eschatological model is
usually combined with a utilitarian interpre-
tation of Genesis 1 and 2; that is, intrinsic
value of the creation is discounted relative to
the value that nature can obtain through its
productivity for the human race.

Because negative consequences of tech-
nology are interpreted as portents of God’s
plan for destruction, discontinuous escha-
tology provides no basis for critiquing
misguided technological innovation. Dis-
continuous eschatology is paradoxical
because while advocates expect a monotone
descent into chaos and apocalypse (culmi-
nating in destruction), at the same time they
maintain an eager and uncritical view of
technology. Thus Christians who hold the
discontinuous eschatological world view not
only lack a basis for sustainable living, they
are inclined lackadaisically to identify envi-
ronmental degradation with the approach of
the end times and, in extreme cases, actually
embrace it as evidence of the trustworthi-
ness of Scripture. Lynn White’s oft-cited
article castigating the Christian faith for
insensitivity to environmental degradation
was based primarily on evangelicals” (mis-)
interpretation of the dominion mandate
in Genesis 1 and 2.5 Even though White
did not address it directly, discontinuous
eschatology seems especially vulnerable to
his critique.

A More Satisfactory Model

None of the above approaches is absurd,
given certain assumptions, but each embraces
grave risks thoughtful people ought to be
wary of assuming unnecessarily. What if
Simon and other optimists are wrong, and
crucial substitute energy sources and raw
materials turn out to be grossly inadequate?
For example, what if it proves impossible to
grow enough biomaterial sustainably to
simultaneously provide food, fuel, and feed-
stocks for the chemical industry as a replace-
ment for fossil fuels? What if there is no
feasible way to return to radically less tech-
nological ways of living without horrible
suffering? We do not see how anyone
embracing Christ’s tenets could in good con-

science urge consigning billions of persons—
and other living creatures —to such fates.

What if discontinuous eschatology is an
erroneous interpretation of end-times proph-
esies? An intriguing alternative to the dis-
pensationalist model, not widely considered
in the evangelical church, holds that instead
of the creation’s destruction and subsequent
replacement by a pristine new heaven and
new earth, corruption will be removed. More
generally, the whole creation will be purified
and the edenic state restored.5” This purifica-
tion eschatology is consistent with amillen-
nialist concepts of the kingdom of God on
earth; and it precludes an escape from
human responsibility. Because human under-
standing became impaired by the fall from
grace and because God has placed limits on
human knowledge, is it not an act of hubris
to claim that one has the definite key to inter-
pretation of biblical prophesy? Since the time
of Christ, the world has been subjected to
many “concordist” identifications of current
world events with particular end-times
prophesies from Scripture, most of which
proved false (yet the prophets were not
stoned as required by Mosaic Law). To
believe in one’s interpretations of end-times
Scriptures to the degree that one can turn his
or her back on the known and certain envi-
ronmental problems of today is incompati-
ble with the teachings of Christ. This does
not mean that there are no tradeoffs to be
made (e.g., the primacy of evangelism over
environmental activism), but to behave as if
the Creator values only the human spirit
among all that he created is simply
unbiblical. Fortunately, a much less risky
strategy appears to be available.

To overcome the difficulties with dis-
continuous eschatology, one might adopt a
“theology of technology” that assumes tech-
nology can (and should) be employed to
help relieve suffering caused by the fall from
grace. Such a view apparently prevailed
for the first millennium of the Christian
church.® During the early years of the sec-
ond Christian millennium, and adjunct to
the millennialist movements that periodi-
cally surged through Europe, the idea
gradually emerged that technology could be
used to help recover the pristine conditions
that Adam and Eve enjoyed in the garden.?
Although the envisioned recovery that was
to be facilitated by technology was primarily
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physical, no distinct separation between physical and spir-
itual realms was made.

To a certain extent “environmental sustainability” is
one manifestation of such a theology of technology. How-
ever, the term has been bandied about by so many people
with such differing interpretations that it has almost lost
its meaning. But the spirit of the term retains significance:
Rearrange human consumption within sensible limits. A
promising approach for doing this —and thus for address-
ing overconsumption as an ethical issue in engineering
design —comes from the nascent field of industrial ecology
(IE).&¢ Advocates of IE see themselves engaged in “the
engineering of sustainability,” and we believe IE also can
be practiced as an application of Christian engineering. It
must be noted, however, that thus far IE has focused more
on lessening the impacts of production and consumption
than it has on reducing consumption per se.

An intriguing alternative to the dispen-
sationalist model, not widely considered
in the evangelical church, holds that
instead of the creation’s destruction and
subsequent replacement by a pristine
new heaven and new earth, corruption
will be removed.

The first goal of [E is minimizing anthropogenic pertur-
bations to natural cycles, especially cycles of the key
elements for biological life {carbon, nitrogen, phospho-
rous, and sulfur). A corollary goal is to avoid releasing
new substances into the environment that are not found
in nature and thus, because they are unfamiliar, are not
readily assimilated or broken down by nature. Such new
substances tend to be toxic.

A second goal of [E is to move from linear throughput
of materials in the economic system to cyclic flows—
thereby reducing the need for virgin materials and also
reducing quantities of waste. Progress toward cyclization,
therefore, can be measured by the rates of extraction of
raw materials: in a fully sustainable economy, raw materi-
als would be extracted only to replace material lost during
extraction and production, as well as from oxidation, cor-
rosion, friction, and wear during the use phase. Environ-
mentally concerned designers can minimize unavoidable
losses through judicious materials selection; dissipative
uses of scarce elements are especially to be avoided.
A related way of reducing raw material use is through
“dematerialization,” which means accomplishing design
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objectives with less material, replacing scarce materials
with plentiful materials, and making products last longer.
It also means designing so that at the end of their func-
tional lives, products and components can readily be
refurbished, because less energy is required than to pro-
duce wholly new products. Only when refurbishment is
impossible should the product be de-manufactured for
recovery of materials.6!

To achieve these objectives, the entire life cycle of a
product —and its materials — must be evaluated. For exam-
ple, pollution prevention in the manufacture of automo-
biles is desirable but clearly does not begin to address the
major environmental implications of that technology sys-
tem, which occur in raw materials extraction, vehicle use,
and eventual disposal. For either a proposed new product
or a design improvement, environmental impacts must be
forecast for the entire life cycle, beginning with raw mate-
rials extraction and proceeding through primary materials
production, manufacture, packaging and transport, prod-
uct use, and disposition. All significant material and
energy flows are inventoried at every stage, then each
impact is assessed. The assessment includes secondary
materials such as by-products of extraction and refining,
use of solvents and lubricants during manufacture and
use, packaging materials and shipping, and dissipative
losses during use or disposition. Only after these steps
are complete can “greenness” be determined —even in a
relative sense —in a way that permits design for environ-
ment (DFE) to be incorporated into engineering design
practice. Thus the discipline of IE offers the designer a
methodology for assessing overall impacts of the design
alternatives under consideration.

How well does IE take care of the concerns that a Chris-
tian engineer ought to have? The impact assessment phase
of the life cycle analysis actually seeks to include social and
political concerns regarding the materials used, including
regulatory and legislative status, impacts on labor and
community, “social” impacts, and significant externalities.6?
These less tangible impacts are not yet nearly as well
developed, however, as the direct and familiar environ-
mental impacts. Even if one accepts Graedel's Grand
Objectives for life on earth, considerable interpretation is
required to derive specific design choices from them. Thus
€, might be interpreted by a technological super-optimist
not as calling for energy conservation but for intensive
research and development (R&D) to create substitutes to
replace resources that become scarce. Might €3 require
returning prairies to their natural state and preserving
maximum genetic diversity, or is it sufficient to maintain
mixed-use wilderness areas with some protection of
endangered species, or should humanity rely on genetic
engineering eventually to re-create species made extinct
in the current relatively backward era? Does Q4 refer to
nature primarily, or to the art, architecture, and other aes-
thetics created by humans? And whatever one’s interpre-

87



Achieving
sustainability
requires
self-assessment,
the outcomes of
which then are
used to guide
the collective
self-limitation
that will permit
civilization to
operate within
constraints set
forth in

Scripture.

88

Article

Overconsumption: An Ethical Dilemma for Christian Engineers

tations, how do the objectives map onto a
biblical stance?

It is not possible to begin with the four
Grand Objectives and reason our way to a
biblical world view; however, the reverse
process may prove illuminating. First, even
though Q; is anthropocen‘p‘ic as written, and
consistent with materialistic naturalism, it
also is consistent with thé biblical imago Dei
(Gen. 1:26-27) and the command to be fruit-
ful and multiply (Gen. 1:22, 24, 28). Because
this command was given to all the creatures,
€1 and €23 are each derivable from Scripture.
However, a biblical derivation of €; would
add that the purpose of the human species is
more than propagation; it is to worship God
and honor him (Ps. 8).

Scriptural foundations for Q) include
Ps. 104:27-30; Jer. 2.7, Ez. 34:17-18; Hos. 4:1-3;
Rom. 8:22; Heb. 1:3; and Rev. 11:15. In
Gen. 1:11-12, God assigned to the land the
“duty” to produce vegetation. Today land,
water, and atmosphere are under stress from
human activity; and some of the stresses are
global in extent and perhaps irrecoverable.
The stresses on the land have damaged its
productive capacity in some areas and
destroyed it in others. Spaling and Wood, in
deriving a biblical ethic for land use, con-
clude that “Stewardly care of farmland means
that humans may enjoy the fruit of the land,
but they may not diminish its fruitfulness.”
This ethic should also include the seas.

The biblical concept of limits also sup-
ports €. Limits to human endeavor is a
familiar theme in Scripture, beginning with
the commandment about eating from the
off-limits tree (Gen. 2:16-17) and proceeding
to limits for technology (Gen. 11). There
are many admonitions against focusing on
acquisition in the forms of greed, covetous-
ness, aggrandizement, unjust gain (Mk. 7:22;
Jer. 22:13-17; Prov. 30:15-16; Hab. 2:9-11;
Col. 3:5; Ex. 20:17) and materialism (Lk. 12:15;
Matt. 6:24, 19:23-24; Mk. 10:21-22; Acts 2:45);
conversely, voluntary self-restraint is em-
phasized (reinforced in the Old Testament
by rules regarding tithing, gleaning, and the
Sabbath). Jeremiah asks: “Does it make you a
king to have more and more cedar?” —i.e.
a bigger and fancier house (Jer. 22:15). In
addition to Jesus’ many warnings about
material things, Paul equates greed with
idolatry (Col. 3:5).

The 3 Objective to maintain biodiversity
upholds the biblical portrayal of God cher-
ishing the diversity of his creation (Gen. 1:22,
6:19-20, 7:7-10; Job 12:10; Hos. 2:18). In
Job 39-41, God takes delight from creatures
that have no apparent usefulness— thereby
discrediting a purely utilitarian world view.
God'’s intent regarding biodiversity is codi-
fied in the Noahic covenant (Gen. 9:8-10,
12-13, 16-17). Human activity that results in
extinction of species is not only a biological
concern for the ecosystems that support hu-
man life, it is in opposition to God’s intent.
The Qa Objective is sufficient for a biocentric
ethic,% but a biblical basis elevates mainte-
nance of biodiversity to obedience to God.

The Q4 Objective regarding aesthetic rich-
ness can be derived from the many passages
about the beauty of the creation (Pss.8,
19:1-6, 66:4, 96:11-12; Neh. 9:6; Job 37:14-24;
Isa. 55:12; Rom. 1:20). Some of these passages
describe a time when the earth will be
restored: mountains and hills will sing, trees
will clap hands, the earth will be glad, the
seas will roar, and fields will be joyful in
praise of the Creator. A contravariant set
of passages can be found expressing God’s
anger toward and punishment of those who
defile the land (e.g., Jer. 2:7; Rev. 11:18).
Prophesies on restoration require recovery
from past departures from sustainable devel-
opment. Scriptures teach that all creation
will be reconciled (2 Cor. 5:19; Eph. 1:10;
Col. 1:15-20). When we understand that
God called the creation “good,” maintains
ownership, and loves his entire creation, we
derive additional motivation. (Evangelicals
are sometimes startled to learn that the Greek
word cosmos translated world in Jn. 3:16
refers to all of nature at least, and more likely
to the entire universe.)

In sum, a biblical world view holds
neither technology nor nature as sacred.
Neither is to be worshiped; humans must
learn to operate within revealed constraints.
We must maintain a distinction between
creation and Creator (Rom. 1). In addition,
nature (natural resources) and technology
are to be used for human benefit, but usage
must be constrained. Achieving sustain-
ability requires self-assessment, the out-
comes of which then are used to guide
the collective self-limitation that will permit
civilization to operate within constraints set
forth in Scripture.

Perspectives on Science and Christian Faith



Jack Swearengen and Edward Woodhouse

Application

A general biblical response to overconsumption
None of the individual Grand Objectives speaks directly of
overconsumption. Taken collectively, however, they are
clearly consistent with biblical mandates for creation care
and an equipoise society. A biblical platform is not esserntial
for their derivation, because biocentric or pantheistic world
views also are able to support them. However, a biblical
exegesis will produce more than Objectives Q1-Qy; some
additional conditions emerge. First, humans are to live
within their means. Moreover, we are to live within our
means dfter tithing and setting aside resources to help those
in need.%5 The Greek word oikoromia can be understood as
stewardship —living within our means —which requires
sustaining God’s creation and therefore precludes over-
consumption (1 Tim. 6:6; Lk. 12:15, 23-24). Bishop Taylor
draws attention to the Hebrew word betsa—meaning
overweening greed and the hubris that underlies it
(Ex. 18:21; Job 27:14-18; Prov. 30:15-16; Isa. 56:10-11, 57:17;
Jer. 22:13-17; Hab. 2:9-11) and the Greek plexonia —mean-
ing having in excess and still wanting more (Mk. 7:21;
Col. 3:5). This mandate leads to stewardship and precludes
a purely utilitarian view of nature. Taylor’s vision of
an equipoise sociely —requiring both equity among people
and equilibrium between humans and nature—seems
to capture much of the biblical guidance. Referring to
2 Cor. 8:13-15, Taylor explains that “God’s gifts, and man’s
happy dependence upon them, are the grounds of the
‘theology of enough.””6¢

A  Christian understanding of the
meaning and place of technology in our
lives would be neither pessimistic nor
optimistic, but ... balanced between the
two extremes.

God’s directive on human endeavor recorded in Gene-
sis 1 and 2 does not preclude technology as a legitimate
response to the dominion mandate. The directive is sup-
plemented, however, by certain constraints. Chief among
these, according to Psalm 148, is that the purpose of devel-
opment is the glory and service of the Lord.¢” Use of
technology to relieve suffering and drudgery consequent
to the fall from grace is consistent with this framework, as
far as it goes. A Christian understanding of the meaning
and place of technology in our lives would be neither pes-
simistic nor optimistic, but rather —as so often turns out
to be the proper biblical exegesis—balanced between the
two extremes. Using Wauzzinski’s definitions, a Christian
approach to technology must not be pessimistic because
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through the liberating, redemptive work of Jesus Christ
we gain the ability to manage the creation responsibly
rather than just for our personal benefit. We are (or more
precisely, we can be) freed from the grip of technigue just as
we can be freed from enslavement to other sinister forces.
Neither should the Christian approach be optimistic,
because taken to an extreme, exaltation of technology as
our savior becomes idolatry and enslavement to a master
other than Jesus Christ.

Specifics for Christian engineers in the design profession
Most of our development here applies to all believers, but
some guidance is particular to engineering design practice.
When underpinned with the biblical basis for the Grand
Objectives, Industrial Ecology (IE) moves from a purely
utilitarian methodology (or technigue) to becoming a moral
foundation for responsible engineering design. The foun-
dation should satisfy most environmental world views,
but three probably are not satisfied: (1) technological
optimism; (2) radical ecology; and (3) discontinuous escha-
tology. One might argue that IE is in fact an optimistic
technique because it looks to science and engineering to
provide the tools to achieve sustainability. However, its
thesis is that the present path of technological civilization
is not sustainable, and deliberate technical, social, and
political action must be taken to preclude catastrophic
decline in population and/or quality of life. This thesis
separates ]E advocates from the pure technological and
economic optimists, who believe that market forces will
induce solutions when they are needed. Radical ecologists
agree that present civilization is not sustainable, but will
reject the tenants of 1E simply because IE accepts techno-
logical civilization as a given and discounts radical
ecology as “attempts to return to anti-technology pas-
toralism.”¢8 Discontinuous eschatology is paradoxical: it is
optimistic in the sense that technology is embraced, but
pessimistic in that the global outcome is expected to be
environmental catastrophe.

The biblical standard of equipoise that we have adopted
from Bishop Taylor calls for equity plus balance, and the
concept applies to technology as well as to economics.
Unrestrained adoption of technology that damages nature
and leads to social and physical decline is excessive, or
imbalanced. We absolutely do not oppose technology per
se. Rather we believe that the adoption of technology has
progressed with inadequate assessment, and imbalance
manifested in overconsumption is the result. The most
common response of the Christian church to the issue
of overconsumption consists of one of the following
extremes: willing, usually unexamined, complicity with
the process; or opting out, i.e. separating from mainstream
culture into small faith communities that seek to adopt
simple lifestyles. We understand the biblical mandate as
a call for Christians to live within the culture without
overconsuming and to work to redirect culture toward a
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different destination. This alternative might
involve the Christian engineer in three
endeavors.

First, using the biblical perspective we
have provided, assess the risks of technol-
ogy at the individual and systems levels,
and then take appropriate action. Effective
actions might include efforts to influence
public policy by means of letter writing,
speaking, teaching, and working through
professional societies.® One of us (JS) has
used the Grand Objectives as an apologetic
in a senior-level engineering elective class
called “Industrial Ecology and Sustainable
Manufacturing.” The students frequently
encounter issues facing contemporary West-
ern culture—such as globalization, energy
supply, green standards, environmental im-
pact of consumer preferences, and reducing
time to market. Because the topics are value-
laden and controversial, they provide
opportunities for discussing biblical per-
spectives, in class or after class. At the very
least, the class provides numerous opportu-
nities to initiate dialog on world views.
Some of the segues from IE to biblical
themes are summarized in Table I. The cor-
respondence is not surprising because, as we
showed in the preceding section, Graedel’s
Omega Objectives are derivable from

» Wasted lives

+ Dominion mandate to
Living more simply

» Equipoise society

bring order from chaos

» The theology of enough

Scripture.
Biblical Theme Segues from IE

Voluntary self restraint Constraints on society

+ Tithing  Living sustainably

+ Gleaning + Sustainable design

+ Sabbath/Jubilee + Environmental justice

+ Simplicity * Free trade vs. environmental

protection

Dissipation Dissipative use

* lrrecoverable loss
« Nonrenewable resources

Dematerialization
+ Materials productivity
+ Per capita GDP vs. quality of life

Irreducible complexity
+ Intelligent design

Complex systems
« Emergent properties

Theism

» The purposeful hand
God in history

Guided evolution of complex systems
of + Toward sustainability

Table 1. Segues between biblical themes and industrial ecology principles
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Second, the Christian design engineer
might need to search for sustainable alterna-
tives on his or her own time while working
for his or her employer on the project that
has emerged from the design definition pro-
cess.”® Such action would be consistent with
a biblical conviction about overconsumption
or its environmental impacts. In the long
term, however, if the employer remains
unresponsive, the designer may have to
make a decision about remaining on the
payroll. This is but one example of a larger
set of choices that a Christian must make
in order to work out a biblical relationship
to creation.

Third, every Christian should be seeking
to establish ”prototype kingdom communi-
ties.”7! This does not mean separation from
culture, but rather living as a sub-culture
that displays redeemed three-fold relation-
ships: humans with the Creator, humans
with the creation, and humans with other
humans.”? We believe that an authentic pro-
totype kingdom community would seek to
practice sustainability. The lessons learned
should be made available to the rest of
society.

Jesus’ teaching of “extra mile lifestyle”
in the Sermon on the Mount and the Parable
of the Good Samaritan asks even more of
Christian designers. He challenges them to
voluntarily assume risk of monetary or
physical loss in the pursuit of ethical ends.
At first this may sound a little like Erin
Brockovich except for the sensationalism in
the movie, and it could also include “whistle
blowing” or even “tree sitting.” However,
those illustrations are negative in the sense
that they have as their goal to stop some-
thing that is perceived to be damaging. In
contrast, the application to design ethics is
positive in that it seeks not opposition and
blockage, but redirection.”

Whatever actions the Christian designer
chooses, one option precluded by Scripture
is passive compliance. One who “sees the
sword coming and fails to warn the people”
fails in his or her duty as a watchkeeper
(Isa. 21:11; Jer.16:1; Ez. 6:17-19, 33:2-10).
Nor would it be adequate, in our opinion,
for technical professionals merely to work
quietly to increase the efficiency with which
industry and its products operate. Instead,
taking overconsumption seriously would
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lead to more fundamental reconsideration of technical
professionals” work —and all of our lifestyles.

Conclusions

We have identified eight conclusions. They are:

1. There undeniably is a risk that current and projected
levels of consumption may be unsustainable, and that fur-
ther increases in consumption may pull the world into a
deeper environmental predicament.

2. Some aspects of consumption pose threats not just to
environment but also to aspects of culture, psyche, and
spiritual life.

3. Engineers and other technical persons abet the exten-
sion and spread of overconsumption.

4. Christians could avoid having to deal with the over-
consumption problem if they could be confident that the
second coming of Christ would moot environmental and
other concomitants of consumption. But absolute certainty
regarding biblical end-times prophesy is impossible to
achieve, and therefore cannot be used by Christians to
evade responsibility.

5. Christians likewise could avoid dealing with over-
consumption if they could be confident that technological
improvements would bail humanity out, and that the
global ecosystem would prove forgiving (as by avoiding
calamitous climate changes from greenhouse gases). How-
ever, there is considerable dispute about such matters
among scientists and technologists who know the most,
and the balance of informed opinion is more pessimistic
than optimistic about the present trajectories. So while a
Christian may hope for a never-ending string of technolog-
ical solutions, it would be imprudent to bet on it—and cer-
tainly unbiblical to assign to technology the role of savior.

6. Christians have special responsibilities in how they live
everyday life. Considering how central consumption be-
haviors are in everyday life, would it not be surprising if
Christians had no spiritual responsibilities in regard to
consumption?

7. If that is true of Christians who function as ordinary
consumers, does it not make sense that it would apply with
special force to Christian engineers and others who make
some of the key R&D and production decisions in the civili-
zation’s overall approach to (over)consumption?

8. The emerging field of Industrial Ecology offers an
approach to environmental sustainability that seems to us
to deserve thoughtful consideration as one element of a
perhaps much broader Christian practice of engineering.
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Biomedical Manipulation:
Arguing the Case for a
Cautiously Optimistic Stance

The world into which we have moved is dramatically different from all previous ones, since
human beings can be controlled and manipulated biologiajzlly in ways once considered
impossible. This raises bioethical, social, and theological issues of untold proportions, with
numerous ramifications for the relationship between science and Christianity. The knife edge
along which we walk can be illustrated by a variety of examples in biology and medicine, one
of which is to determine what should or should not be done to human embryos. While the
central direction theologically is provided by our understanding of God'’s image in humans,
we have to work out how much control and manipulation this allows over our biological
makeup. It also raises the query of what theological evidence exists to suggest that the

structure and functioning of the human body reflect a divinely ordained pattern.

he merest glimpse into the rapidly

changing world of modern biol-

ogy and molecular medicine
reveals a plethora of scientific and clinical
possibilities. The excitement in scientific
circles is palpable, as an increasing array of
clinical conditions will apparently succumb
to the inroads of genetic and molecular
therapies. From this one might conclude
that everyone would welcome these devel-
opments with unabated enthusiasm. Such,
however, is far from the case. Many are
deeply uneasy at the directions in which
experimental science appears to be head-
ing, and are pessimistic about what future
genetic science may hold for the human race.
For these, biomedical science has been too
successful as it ploughs relentlessly on into
an arena in which human well-being will be
subject to ever-expanding control by an
increasingly manipulatory form of science.

Fears of this ilk fuel much contemporary
bioethical debate, and tend to dominate such
debate in Christian circles, where it is not
unknown for theologians and scientists to
be pitted against one another. Stances on
some bioethical issues have taken on the
significance of dogma— certain approaches
are applauded, others are condemned. This
has made productive dialogue exceedingly
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difficult, and may be having consequences
for Christian attitudes towards science.

Manipulation and control of cellular
processes are the stuff of biological science,
including events at the beginning of life and
at the earliest stages of embryonic develop-
ment. Should scientific curiosity be curbed
in this realm but not in others? The objec-
tive in asking this question is not to suggest
that anything that scientists want to do
should be done, but to clarify what it is we
are doing if we attempt to limit scientific
investigation in these areas. In the Christian
arena, is there theological justification for
doing so?

Biomedical manipulation is no longer
the realm of science fiction. We are the
manipulators and the manipulated. For
Christians, the tension inherent within this
dichotomy is an exceedingly uneasy one.
On the one hand, it points to technologies

Biomedical

manipulation
is no longer
the realm of
science fiction.
We are the
manipulators
and the
manipulated.
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that appear to be bestowing upon humans
a burgeoning control over themselves and
others, and yet, on the other hand, we get
the profound feeling that this is threatening
God'’s control. Should this creeping control
by humans be stopped before they actively
usurp realms which should rightly be left
exclusively to God?

This is both a theological and ethical
question, because it forces us to ask what
should or should not be done from a Chris-
tian standpoint. It also touches on two pre-
vailing themes —control and manipulation.
What makes the task of assessing these
themes so difficult is that both are the prov-
ince of scientists, who wish to understand
biological processes as a prelude to control-
ling them and then, if necessary, manipulat-
ing them. And yet, the control and manipu-
lation of human beings (or human tissue)
especially at the beginning and end of life,
pose immense problems for Christians.

A Manipulated Community

Problems arise because certain areas of sci-
entific exploration are deemed to lie outside
the legitimate bounds of human interference.
At the beginning of human life, these prob-
lems focus on the human embryo, which is
regarded as a person, bearing the image of
God from conception onwards.! Conse-
quently embryos are inviolable, and should
never be knowingly destroyed.2

From this it follows that there is no
place for research procedures on embryos
not directed at benefitting the embryos
in question.? Since no research at present
can achieve this, human embryo research
becomes off-limits to developmental biolo-
gists. This, in turn, has implications for the
artificial reproductive technologies, since
their original development and subsequent
refinement depend upon ongoing embry-
onic research.* Stem cell technologies start-
ing from embryonic cells are regarded as
unacceptable because of the inevitable de-
struction of embryos. Also unacceptable is
the stem cell research linked with somatic
cell nuclear transfer (SCNT), since blasto-
cysts (very early embryos) would be momen-
tarily produced as part of the process. Other
scientific procedures that also may be con-
sidered of dubious ethical status include
human reproductive cloning, genetic manip-

ulation, the production of transgenic animals
(especially using human genes), germ cell
gene therapy, and xenotransplantation (the
transplantation of organs from one species
to another). While the rationale in some of
these cases extends beyond the embryo,5 it is
the embryo and early human development
that emerge as central concerns.

The view that human embryos are invio-
lable has profound repercussions for whether
particular research procedures are or are not
regarded as allowable. Since this view is
driven in large part by theological consider-
ations, research on human embryos becomes
antipathetic to Christian aspirations; it is
something in which Christians should not
indulge.¢ Hence, whatever scientific knowl-
edge can be gleaned from such research is
illicit knowledge and should not be obtained;
neither should any of the clinical develop-
ments that may stem from it be utilized.
At present, these include many of the artifi-
cial reproductive technologies, and in future
they may well include many examples of
genetic modification and an array of stem
cell technologies.”

This is the knife edge along which science
and Christianity are moving in the uneasy
world of biomedical technology. The issues
I have touched on are generally regarded as
bioethical ones, and are usually approached
from an ethical perspective. What I have
done is turned the debate around, to ask
how scientists (rather than consumers or soci-
eties) are to tackle these issues. From the
perspective of a scientist interested in under-
standing cellular differentiation, striving to
understand the control of very early devel-
opmental processes and cloning constitutes
the driving force and the context for the
work. This applies as much to scientists who
are Christians as to any other scientists.
While the material on which the research is
to be conducted is to be obtained ethically,
the avenues opened up by the research (such
as clinical application and therapy) are of
considerable importance. This does not mean
that the two perspectives inevitably lead to
different end-results, but that both have to
be taken into account in decision-making,.

It is here that Christians with a scientific
training and perspective may come into con-
flict with their Christian peers; and conflict is
probably greater today in the biomedical
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realm than in any other. This is because the nature of the
investigations appears to intrude into the inner recesses of
the human “soul” —into what makes us the sort of people
we are. What shines through is a fear at the possibilities
opened up by human control, particularly where the object
of that control is the human person.? Biomedical scientists
are portrayed as power hungry and out-of-control, as they
want to dismantle the last remaining bastion of human
dignity. Surely, it is argued, there must be some inner
sanctum of the human person that is forever beyond the
reach of other human beings.

God’s Image in Humans

One of the fundamental tenets of Christian theology is that
humans are created in the image and likeness of God. It is
this that is seen as distinguishing human beings from all
other creatures and plants. There is something special
about humans, and this is one way of expressing it.
The concept of the image of God has been interpreted in a
variety of ways historically. It can refer to the spirituality,
rationality, and morality of human beings, to their domin-
ion over creation, to their capacity to enter into
relationship both with God and with other humans in
human community, and to physical attributes such as their
physical bodies and upright posture. It is these capacities
taken together that in Christian thinking bestow upon
humans their uniqueness.

The phrase “image of God” occurs principally in the
early chapters of Genesis (1:26, 27; 9:6), as well as in a small
number of New Testament passages (1 Cor. 11:7; 2 Cor. 4:4;
Col. 1:15). There is also reference to people being in the
likeness of God (Jas. 3:9). Other New Testament passages
refer to the transformation of Christians into the image of
Christ (Rom. 8:29; 2 Cor. 3:18; Col. 3:10). The picture sug-
gested by these phrases is of God as the original and
human beings as copies of that original (at least in certain
respects). God, in making us, gave us something of him-
self, imparting to us some of his own characteristics. In
other words, human beings have many God-like attrib-
utes. We are persons; we make choices and act upon them;
we have values and value systems; we are aware of our-
selves and of others; and we are held responsible for our
actions. In a nutshell, we have some of the personal fea-
tures of a personal God.?

Implicit within these concepts is the moral agency of
human beings. In the Genesis account of the creation of
humankind, God treated Adam as someone capable of
deciding issues morally and rationally (Gen. 2:16,17). There
is no hint of God treating human beings in any other way,
even when it would lead them into serious strife. The
moral responsibility characteristic of humans is an echo of
the moral responsibility of God, enshrining as it does the
capacity to act wisely and lovingly. Human beings have
been given a mandate to heal and restore God’s creation.
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Therefore, humans are to exercise responsible domin-
ion over the world (Gen. 1:26-28; Ps. 8:6-8). They are to
preserve and protect it by being stewards of the whole
environment (Gen. 2:15), utilizing their capacities and
abilities for the good of all —other creatures, the physical
world, and the human community. Humans have been
placed in control of everything else, and also over the
weaker and dependent members of our own species. They
have been given immense responsibility under God,
including the onerous privilege of making decisions and
choices affecting other human beings, other species, and
the environment.l® In this, we are driven to restore and
improve the world, rather than accept it and its fallen state
in some fatalistic manner. We are to understand, protect,
care for, develop, nurture, and manage the earth for God
and ourselves. Humans are to change their world for
good, although we are all too conscious that self-centered
changes can be detrimental and can work against the inter-
ests of others. Either way, there is no escape from both the
privilege and responsibility of decision-making.

Human beings have many God-like
attributes. We are persons; we make
choices and act upon them; we have
values and value systems; we are aware
of ourselves and of others; and we are

held responsible for our actions.

But is this not dangerous, since we live in a fallen
world, where our actions and aspirations are so frequently
marred by selfishness, foul motives, and rank incompe-
tence? As we reflect on these dangers, we are reminded of
two principles: (1) God is to be placed firmly at the center
of human existence; and (2) God does not readily abrogate
human freedom. When these are ignored in the technolog-
ical realm, either we end up replacing God by technological
achievement and human prowess, or we seek to limit
human freedom by imposing arbitrary rules and regula-
tions. While the driving forces in these instances are
different, the end-result is remarkably similar: the loss of
an elevated view of human dignity and of the freedom
centered on a relationship to God. Consequently, implicit
within all human achievements, including those in the
technological realm, is a tension between expecting too
much of them and attempting to limit them unduly. This is
the choice between realizing their exciting possibilities and
facing up to the necessity of imposing limitations upon
them. Nevertheless, the transformation of which they are
capable is always limited, and their possibilities are finite.
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None of the above would be possible
were it not for human creativity, mirroring
as it does God’s creativity. From this it
has been argued that human creativity is
designed to “preserve what God has given
and to build on it through further creative
ventures using the resources that God has
provided.”1! It is in this sense that humans
are sometimes referred to as being co-
creators with God, although this designa-
tion may be hazardous since humans do
not create ex nihilo. Nevertheless, there can
be no doubt that humans are co-workers
with God since human work is needed if
God’s full purposes in the universe are to
be realized. In view of this, humans can
be referred to as ”pro-creators,”!2 not just
in the reproductive sense, but across all
aspects of our existence.

Another approach is to recognize that
humans “are called to mitigate the Fall’'s
effects and thus improve human and plane-
tary life.”13 It is this creativity that is of
such profound significance for every area
of human life, from the arts to science and
commerce, and yet its thrust is to break
down old barriers, to explore unexplored
territory, and to establish new frontiers for
investigation and development.

Human Intervention and
Human Responsibility

Ancient as these concepts are, they serve as
a foundation for thinking about what may
or may not be appropriate when human
action is directed at modifying the bodies
and brains of human beings. As artificial
devices move from the external environ-
ment to the internal environment, from the
world around us to the world within us, are
we being forced to see ourselves differ-
ently? When the artificial takes precedence
over the natural, is there a sense in which
our likeness to God is diminished, and even
God’s role in bringing us into being is
usurped?

As we look back throughout human
history, we find that people have tinkered
endlessly with nature. These intrusions into
nature have taken many forms: building
houses to protect people from the weather,
draining swamps infested with malaria-
bearing mosquitoes, undertaking surgery,

and using antibiotics. Time and again, the
Christian Church has backed these ven-
tures with its investment in hospitals and
clinics and its efforts to make communities
self-sufficient with adequate clean water
supplies. People are confronted by genetic
combinations that lead to Huntington’s dis-
ease, diabetes, and heart disease, but few
would argue that these particular combina-
tions reflect God’s will, and should not be
combated by the most effective means at
one’s disposal. Medicine traditionally has
done its best to cope with these conditions,
and the concern normally expressed has
not been whether intrusion is justified, but
whether it will enhance or diminish the
human condition. This reflects a Christian
emphasis upon caring for people and
restoring them as far as possible to whole-
ness and a state of well-being.

Efforts such as these depend upon the
creativity and compassion of fellow
humans. In this way, human societies have
been transformed. For example, the human
life span has been extended, infant mortal-
ity rates have decreased dramatically, and
the overall quality of people’s lives and
experiences have improved. The signifi-
cance of this transformation becomes only
too apparent when healthy communities in
developed countries are compared to the
misery and limited expectations of com-
munities living at bare subsistence levels.
Human interventions like these are illustra-
tions of biomedical manipulation, although
some may be relatively technologically unso-
phisticated. Their effects, however, are no
less dramatic for that. What criteria do we
have by which to judge their acceptability
in Christian terms?

While accepting that there is no ideal in
human efforts, the examples just quoted are
all characterized by attempts to diminish
suffering and remedy defects. They all have
plausible therapeutic goals, which are
Christian goals, as they seek to bring
wholeness and purpose to real human
beings contending with a broken, frag-
mented world. Goals such as these are not
exclusively biological ones; sometimes the
spiritual dimension is far more important.
Nevertheless, the biological is generally not
too far from the surface. What we should be
aiming for is improvement of the human
condition, as long as the bottom line is an
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enhancement of people’s capacities to relate better to God
and to one another. There is no virtue in being complacent
with the alterable, since this denotes sloth and an accep-
tance of mediocrity. On the other hand, we have to learn
contentment with the unalterable, that which is currently
beyond our ability to change for the better.!* The balance
between the two is a matter of judgment and discernment,
depending in part on the current state of the relevant
science.

The world in which we live is not an unchanging given;
neither is it to be elevated to some untouchable status as if
it were fixed and immutable. The context for determining
what human stewardship of the created order amounts to
is provided by our ever-changing environment and also
by the constant changes affecting what we ourselves are.
The crucial issue is to decide what sort of interference
with nature will advance human welfare, while at the
same time respecting the dimensions of what it means to
be human.

We have every reason to be cautious over the directions
of technology, but our caution has to be balanced against
the immensely destructive forces of nature out of control.
Christians would do well to examine the effects of both,
and then direct their efforts at seeing that the good of the
interference outweighs the evil of both interference gone
wrong and of nature unrestrained.!s

The ground covered so far has been relatively non-
contentious, since if diseases can be overcome by public
health measures or by applying antibiotics or by surgery,
all we seem to be doing is making life better for people by
allowing them to live more fulfilled lives. This is surely
what medicine at its best is all about; it is straight-forward
therapy. However, in practice, life is not usually this
simple and agonizingly ambivalent decisions have to be
made.’6 Not only this, what may seem straight-forward
today was experimental and very unclear just a short time
ago, besides which the borderline between treatment and
enhancement may be a decidedly blurred one.

Control

Cloning, genetic manipulation (especially genetic target-
ing), and the whole of the human genome project (HGP),
point toward an ever-increasing precision of control over

what we are biologically as human beings. Numerous

examples of precise control and of a new dimension to
biotechnology and molecular medicine are available. They
include the ability to: (1) pinpoint genes and what they
do and how they go wrong, (2) reprogram a genome,
(3) switch on genes that under normal circumstances
would have been switched off during differentiation, and
(4) utilize simple cells like fibroblasts as the source of cloned
animals and a vast panoply of tissues and even organs.
Should techniques like these eventuate, they will liberate
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biology in ways that once seemed unimaginable, having
the potential to transform medical practice and human
expectations.!”

In turn, these techniques present immense challenges
to theology, because it has to be determined where God’s
hand can be recognized. According to one scenario, God
appears to be sovereign over only the uncertain and
uncontrolled parts of human existence, because his pres-
ence and influence are recognized mainly (perhaps only)
in the ill-defined and the mysterious. If one follows this
line of reasoning, every biological advance becomes a
threat to his sovereignty. Since cloning and genetic engi-
neering offer the prospect of removing much randomness
and uncertainty from the early stages of human existence,
God’s territory inevitably shrinks and a time may come
when it becomes invisible (this parallels what has been
referred to as the weightlessness of God —his unimpor-
tance!®). As a result, do the controlled parts of human life
become some sort of human domain over which God has
neither interest nor concern, let alone control? In other
words, does it make sense to speak about divine control
over processes ostensibly under human control?

Cloning, genetic manipulation (espe-
cially genetic targeting), and the whole
of the human genome project (HGP),
point toward an ever-increasing pre-
cision of control over what we are
biologically as human beings.

This dilemma can be illustrated by what some writers
refer to as the genetic lottery and its importance for human
dignity in the reproductive realm. The significance of the
lottery element within human reproduction is that it
imparts to the whole of sexual reproduction an unknown
and uncontrolled aura, which some view as having
Christian significance. For instance, in discussing human
cloning, Meilaender contrasts the mystery of the genetic
lottery with the predictability of cloning, which, according
to him, would convert any resulting children into products
of human will?® The latter leads to the “making” of
children, as opposed to their “begetting,” the essence of
“making” being deliberation and mass production against
“begetting” with its uncertainty and unpredictability (at
least within limits). For many Christian writers, “beget-
ting” is congenial to Christian thinking and practice
whereas “making” is antipathetic to it.20

Biologically, the randomness of genetic inheritance is
basic to sexual reproduction with the redistribution of
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characteristics that goes to make-up the
emerging individual. Consequently, any
process having major repercussions for
this redistribution would be foolhardy,
since it would take us well beyond human
abilities —now and perhaps at any time in
the future. But does this also mean that
the occasional deviation would be cata-
strophic? It appears not, since identical
twins are deviations, and everyone lives
remarkably easily with these deviations.
Cloning on a vast scale probably would
have detrimental consequences genetically,
but if cloning were on a very limited scale
this probably would not be the case.

Why should we look to mystery rather
than understanding? When the genetic lot-
tery goes seriously wrong, resulting in
distressing diseases, we attempt to rectify
what has gone wrong. Conventionally, this
is done indirectly, by manipulating the
results of the genetic errors using conven-
tional medical approaches. But is there any
difference in principle between this and
directly influencing genetic combinations?
Both are forms of control, although one
form (the genetic) is far more efficient than
the other (conventional medicine). Surely
efficiency is not the issue theologically. If it
is, what we are saying is that incomplete
control is compatible with God’s actions
and purposes whereas complete control
(if there is such a thing) is not. This is a
god-of-the-gaps position, the gaps in this
instance being provided by inefficiency.

Underlying all such niceties is a more
fundamental query, and this is whether or
not we are prepared to accept what the
genetic lottery turns up. The history of
medicine and medical intervention sug-
gests that we are not prepared to do this.
Diseases galore have been tackled, though
many of them have genetic bases. Conse-
quently, to accept whatever the genetic
lottery doles out is genetic fatalism, and a
rejection of the wholeness of human exis-
tence. To glory in such determinism is a
strange irony for Christian thinkers.

One of societies’ greatest problems is
obsession with the normal, and this is
something that could be accentuated by
any of the current biomedical technologies.
On the other hand, as far more becomes
known about individual genes and their

consequences, we may come to learn that
there is no genetic or other ideal to be
approximated. Genetically, we are all
flawed in various ways, and the interaction
between combinations of genes that seem
to be beneficial and those that seem to be
deleterious may be an intimate one. Even if
there were a human ideal, it would be unat-
tainable, since reproduction brings constant
genetic variation. To look for a genetically
perfect human ideal is not only to treat
humans as unchanging, but to ignore our
human creatureliness and the randomness
of all new genetic combinations.

Outside the genetic realm, we can ask
whether it is arrogant to work toward
attaining a level of technology sufficient to
overcome, let us say, extensive brain dam-
age. Or is the longing to do this part of a
legitimate desire to overcome the evil of
accidents and illness, themselves part of the
greater desire to subdue destructive forces
within God’s created world? Humans, as
those who image God, are creative, rational
beings, who long to go beyond that which
they previously have achieved, especially
when this involves overcoming that which
is evil and destructive. Underlying much of
modern medicine is an immense degree of
human control, without which there would
be no sophisticated medicine as we know
it.21 It is control that can be used to good
effect; it is control that can go abysmally
wrong. However, at no point does control
like this shut God out of the picture for it is
humans acting like him and utilizing their
abilities to good effect. The givenness of the
created order and our ability to transform
it are both limited pointers to how we act
in the biomedical arena. We are to seek to
transform what needs to be transformed
while gratefully accepting much else as
given.

An important starting point is provided
by the stance that God is sovereign over all.
He is sovereign over the genetic realm, just
as he is over human life, human commu-
nity, and the ecosphere. Divine grace and
creativity are evident in all these realms,
and human creativity is to follow suit. If we
can say that God works through creation
and, therefore, through what we describe as
the natural world, there is no reason to say
that he does not also work through the
basic processes described by biology and,
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therefore, through genetic mechanisms. For theologian
Cole-Turner, treating DNA as matter is not in itself sacrile-

gious, and hence is not beyond the legitimate reach of

science.2 Neither is there any reason in principle why God
should not work through humans to achieve intentional
genetic change, and therefore make use of appropriate
genetic technologies.

If this is true, the next step is to affirm that genetic mod-
ification has the potential for extending the work of God,
who routinely seeks genetic change as an integral part of
his creative activity. One can go even further and state that
now God has more ways at his disposal to bring about ful-
fillment and harmony. One example of this is through the
medical and pharmaceutical advances that will undoubt-
edly flow from the HGP over coming years.

What is beginning to emerge is that the
Christian’s major task is not that of
objecting to scientific developments, but
of seeing them as one way in which God
is demonstrating his grace through his
creation.

The new factor of alarm for some Christian writers is
the advent of the ability to modify human nature at the
genetic and cellular levels. Some feel that this is an intru-
sion into a sacred mystery of genetic givenness, a givenness
that should be received with gratitude and never manipu-
lated.z Thus, they react negatively to cloning in its various
forms, and even to some extent to the HGP. But is it any
more sacrilegious to cut DNA than to cut living tissue as in
conventional surgery? On what grounds does this become
a sacred realm open only to God? Why should genes be
any different from the proteins they produce, or the tissues
and organs to which the proteins contribute? All are essen-
tial constituents of living organisms.2

This is not giving humans carte blanche to do anything
in the genetic realm, since whatever is done there has to be
consistent with the nature and purposes of God, who
renews the whole creation in anticipation of a new cre-
ation. What is beginning to emerge is that the Christian’s
major task is not that of objecting to scientific develop-
ments, but of seeing them as one way in which God is
demonstrating his grace through his creation. Daunting as
this is, it brings together theological, scientific, and ethical
considerations—a task that becomes feasible for those
with an understanding of these three dimensijons.

Although much thinking about control revolves
around genetic control, people and their bodies do not
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exist in a social vacuum. Different as these factors are,
both can have considerable repercussions for the whole-
ness of human existence. Compare the quality of life of the
following: (1) those with potentially excellent health but

" living in a malnourished community where their efforts

are devoted to mere survival; (2) those brought up in abu-
sive homes and characterized by behavioral problems as
adults; (3) those with cystic fibrosis or some other equally
debilitating condition but brought up in loving and sup-
portive homes and communities; (4) in the future, those
brought into the world by cloning or following genetic
modification of some description but raised in a loving
environment where they are cherished for all they repre-
sent as individuals in their own right.

These illustrations point to different forms of control:
social in (1) and (2), and biological in (3) and (4). The
outcomes are not inevitable and depend as much upon
social pressures as biological ones.”> While no factors can
be dismissed as unimportant, what shines through as of
immense importance is the ability to be oneself and to
relate productively to others within the human commu-
nity. This is a crucial facet of being made in the image of
God. While there may be biological limits to what should
or should not be done to humans, these have to be viewed
within the broader context provided by human relation-
ships. The manner in which people are treated is crucial,
since it epitomizes the thrust of any Christian perspective.

Christian directives are clear, whether the control is
behavioral or biological in character. In both cases, the
Christian way emphasizes the equality of all people no
matter how diverse their abilities, the acceptance of
the unlovely and unconventional, the looking after the
interests and welfare of others, and humility on our
part (Lk. 14:7-14; Rom. 12:3; Phil. 2:3-8). Our service to
others in love is an outcome of God’s self-giving love
in Christ (Eph. 4:32), and underpins our aim to be agents
of reconciliation. This is linked with the hope Christians
have of a better world, and that God’s kingdom will come
(Matt. 6:9-13). As these elements guide our relationships,
any potential for control over others will be directed
toward their well-being and benefit. In this way, genetic
control as much as behavioral control will resonate with
new meaning.

Manipulation

Human control leads inevitably to discussion of manipula-
tion: changing that which has gone wrong, attempting to
rectify pathology, and redirecting processes. I have argued
a case for this already, but now we need to go further and
inquire whether it is possible to identify a boundary
between being images of God and not being images of
God. Such a boundary may correspond to some forms of
radical genetic modification, multi-organ replacements, or
the transplantation of brain cells from other species to
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humans. Could manipulation of this order
actually alter the moral status of those who
have been manipulated? Instead of reflect-
ing God will they reflect their human
creators? Instead of being able to live as
moral agents will they be the handmaidens
of their manipulators? These are disturbing
possibilities, and it is hardly surprising that
they elicit strong repugnance in many
people, including many Christians. The
difficulty here is that we are moving in
uncharted territory, and future scenarios
of this ilk are always troubling.

First, let us ask whether the motives of
the manipulators are significant? If these
procedures are being carried out with the
intention of benefitting the person being
manipulated, if they have been subject to
rigorous scientific assessment, and if fully
informed consent has been provided for the
procedure, there seems to be no good rea-
son for objecting in principle. On the other
hand, if none of these strictures holds, they
are unacceptable scientifically, ethically,
and theologically.

Second, would these modified individu-
als still be able to respond to their world, to
other people and to God? Would they still
be capable of understanding and of having
meaningful relationships with others in the
human community, of having values and
hopes, of planning for the future, of demon-
strating love and compassion, of making
choices, of worshiping, and of enjoying piz-
zas? These capacities and many others like
them make up the repertoire of human
behavior, and point in some measure to
what it means to be “in the image and like-
ness of God.” Even now human beings vary
enormously in their capacities and limita-
tions, mostly due to natural variation, some
to pathological conditions, and some to
technological manipulation; but we do not
doubt their humanness and their oneness
with others in the human community.

Many individuals are currently manipu-
lated in quite radical ways, although very
few if any objections are raised to them.
Artificial body parts are commonly used,
especially joints and limbs; many opera-
tions involve removing some pathology
and replacing it with an unphysiological
way of functioning, such as by way of
colostomies. However, if these improve the

quality of life of the patients, there appear
to be no ethical or theological objections to
employing them. Nevertheless, the patients
have been manipulated and from this point
onwards will function unnaturally, some-
thing only made possible by considerable
degrees of human control. Within a Chris-
tian perspective, the end-result is to be
welcomed and God is to be thanked for
working through what has been made pos-
sible by the God-like creativity and abilities
of human beings.2

On the other hand, if individuals were to
be modified to a degree that they could no
longer function in genuinely human ways,
their status would indeed have been imper-
illed. Any procedures or practices that take
from individuals the capacity to make
choices and act upon them, and that restrict
their value systems or their awareness of
themselves and others, seriously throw in
doubt the essence of what it means to be
human. This is because they impinge on
the freedom to be human, something that
is central to the capacity of humans to act
as God’s agents. Nevertheless, if this free-
dom remains and if individuals retain the
capacity to be themselves and to express
themselves, no matter how technologically
manipulated they may be, they will con-
tinue to reflect the crucial relational
features of a personal God.

Third, should we be concerned if an
individual’s abilities were capable of being
enhanced, as opposed to rectified? Is the
notion of enhancement antipathetic to
Christian goals? In order to work through
this question, let me take enhancement
genetic engineering as an example. This
would involve the insertion of a gene into
an individual in an attempt to improve on a
particular trait. In this instance, the genetic
engineering would be employed, not in the
treatment of a disease, but in an attempt to
improve a perfectly healthy individual.
This is similar to providing a growth hor-
mone to normal individuals in order to
improve their sporting prowess. Christian
concerns emerge forcibly here, since any
attempt to improve upon what is given
may simply demonstrate rebellion against a
bodily pattern ordained by God. In acting
in this way, we may be setting ourselves up
as creators of a new pattern rather than as
stewards of God’s creation. Alternatively, if
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we are able to enhance human characteristics, perhaps we
should do so as God’s agents. The basic thought in this
instance is that the present human form is not perfect, but
is eminently capable of what could be viewed as God-
ordained improvement.

Our responsibility is to ensure that any
transformation is worthy of our status as
beings in God's image, and will enhance
the dignity of those involved.

Underlying these different perspectives is a fundamen-
tal query: What theological evidence do we have that the
structure and functioning of the human body reflect a
divinely determined pattern? In the New Testament, refer-
ences to the human body fall into three major areas: (1) It is
the temple of the Holy Spirit (1 Cor. 6:12-20); (2) It is used
as a model of what the church is to be like (1 Cor. 12:12-31;
Eph. 4:11-16); and (3) The body we now experience will
ultimately be changed into a resurrection body (1 Cor.
15:35-57). From these references, we emerge with a num-
ber of principles:

e The body (including the mind/brain) is an integral part
of our lives as human beings, and hence is to be taken
seriously in both spiritual and biological terms (Rom.
6:12-13; 12:1-2; 1 Cor. 6:20).

o Exercise and self-control of the body are essential for
healthy living (1 Cor. 9:25-27).

¢ Misuse of the body has spiritual as well as biological
consequences, whether this is brought about by
sloth and indulgence or sexual impropriety (Rom. 1:24;
1 Cor. 6:13-18).

¢ There is a wholeness to the body, every part of which
is essential for its optimal functioning (1 Cor. 12:12-31;
Eph. 4:11-16).

o There is an intimate connection between what we are as
people and the manner in which we utilize our bodies
(Jas. 3:6-10).

¢ Since the body is central to what we are, it will be built
upon in some way following death (1 Cor. 15:35-57;
Phil. 3:20-4:1).

Clearly, the biblical writers did not have in mind ways
in which one might be able to modify the human body,
although they had a high view of its worth. Neither can
one argue from these principles that there is a divinely
determined pattern to the human body. On the other hand,
there is no room for mistreatment of the body. While it is
dangerous to argue categorically for any particular posi-
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tion, it is feasible to contend that whatever promotes
human well-being and health (including spiritual
well-being) is to be encouraged. In this sense, there is room
for improvements to the human body, on condition that
these promote the all-round wholeness and integrity of the
individuals concerned. Our responsibility is to ensure that
any transformation is worthy of our status as beings in
God’s image, and will enhance the dignity of those
involved.

Let us imagine we could improve an individual in the
sense that they will not suffer from heart disease in fifty
years’ time. When the genetic enhancement is carried out,
the individual, albeit possibly an embryo, is healthy, and
in the absence of the enhancement would continue to be
healthy for many years. Is the avoidance of heart disease at
the age of fifty years an improvement? The answer has to
be “yes,” since disease is being replaced by health. What
grounds would there be for condemning such enhance-
ment? Apart from the inevitable scientific uncertainties
(and one has to admit it may turn out to be far easier spec-
ulating about this than actually carrying it out in a safe and
relatively inexpensive manner), it is difficult to see why
this form of enhancement would in any way challenge
basic Christian aspirations. A person’s life is being
enhanced, so that they can live more fully than would oth-
erwise prove possible.

But what if one could improve an individual’s athletic
performance by gene replacement? This is improvement
in the sense that good exercise and coaching constitute
enhancement. lll-health does not come into this, but by
the same token is there anything wrong with exercise
and coaching? Not in principle, although there may be
when the exercise and coaching become excessive. What
emerges here is that the genetic approach may amount to
little more than a highly efficient way of achieving what
we do at present. Of course, the science itself may have
numerous limitations and drawbacks, and it may prove
far more cumbersome and problematic than intensive
training, but the principle remains. This may be an
unlikely illustration, and it may be wise not to take it too
seriously, but as enhancement it is less troublesome than
some might think.

What emerges is that even the issue of genetic enhance-
ment is not as clear-cut as sometimes envisaged. Although
there may be substantial reasons to be wary of it, it cannot
be lightly dismissed. What are the reasons for attempting
it? Do the anticipated changes amount to improvement in
any meaningful sense, or are they ephemeral? Are they
directed at benefitting the individual or at serving some-
one else’s interests? What requires careful assessment are
the motives and goals of those who advocate any form of
enhancement, the societies in which this occurs, and
whether the context is a God-centered one.
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The Christian-Science
Interface

Biomedical manipulation raises many pene-
trating questions. These include the reper-
cussions of scientific advances for our
appreciation of human nature, the motives
of scientists (including those who are Chris-
tians) for delving into highly sensitive areas,
and the dynamics of the Christian-science
interface. It also prompts us to look at the
way in which God works in the world, the
extent of legitimate human dominion, and
the nature of human stewardship.

My argument has been that we should
not be afraid of the power of biomedical
technologies. There is no inner sanctum of
the human person that is to be protected
at all costs from the inroads of technology.
These forms of technology are expressions of
human creativity, and when used to restore
and improve the human condition, are to be
welcomed. Nevertheless, their use is tainted,
and their drawbacks are as palpable as their
potential. A stewardship ethic recognizes that
technology is a gift to be used to benefit some,
while not degrading or devaluing others.
Reichenbach and Anderson write:

To recognize that someone is in need
biologically and to develop ways to
meet those needs is not to demean their
personhood; it is to recognize that they
are persons for whom God has given
us stewardship responsibility ... We
are to act on behalf of God, not out of
human hubris.?

This approach enshrines a mix of open-
ness to future possibilities (based squarely
on a theological base) and an awareness of
our responsibilities for the welfare of human
beings. Such an approach should lead to
extreme care and caution about where sci-
ence might lead, to a skepticism stemming
from the limitations and misuse of our abili-
ties, but also to a restrained optimism about
the prospects opened up by biomedical

research. %k
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Toward a Theology of
Sustainable Agriculture

Sustainable agriculture provides for present food and fiber needs, gives fair compensation to
those entrusted with caring for the land, encourages healthy communities, and can continue
far into the future. Few Christians have yet tackled this daunting field. The benefits to
Christians and others may be great. Christians must recognize the biblical imperative of
good stewardship of God'’s creation, and the special issues of agriculture, so common in
biblical themes. Secular companies, governments, and other institutions can gain from the
wisdom and values of the Scriptures, still highly esteemed by many, and tied closely to our

collective roots.

n North America, discussion of sus-

tainable agriculture per se has been

ongoing since the 1980s, and sustain-
ability issues have been significant since the
dust storms of the 1930s. Modern agricul-
ture is highly automated, fossil-fuel driven,
and chemical intensive. Among challenges
produced by these methods of agriculture
are unsustainable erosion rates, ground-
water pollution by pesticides and fertiliz-
ers, and increasing resistance of pest species
to chemical methods of control. The use of
fossil fuel has been shown to contribute to
atmospheric carbon dioxide and to related
changes in global and regional climate.
Recent works have focused on what has
become a recognized triad of concerns in
sustainable agriculture: environment, eco-
nomics, and community.! I would add to
this triad some of my own perceptions,
primarily from the view of an ecosystem
modeler and engineer. I am very interested
in transitions and how we manage transi-
tions in dynamic natural and engineered
ecosystems.2

We are in a period of rapid change both
in our nation and in the world. We are
experiencing high levels of affluence and
long life in some places and population
growth at explosive rates in other places.
Consequently, the impact on the environ-
ment probably is greater than ever before.
In the United States, mechanization of agri-
culture, recognized as one of the “greatest
engineering achievements of the twentieth
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century” according to a recent National
Academy of Engineering Survey, has con-
tributed to a radical shift in demographics.?
This has allowed our agricultural workforce
to drop from about 70% of the population
in 1900 to approximately 7% (involved in
all aspects of food growth, processing, and
distribution) in 2000. Only about 2% of
our population remain “on the farm.”
This dramatic change in demographics has
contributed to further social changes and
challenges

It is in this context that the secular
writers of North America have viewed sus-
tainable agriculture in recent years. Thus,
concerns have focused on the shrinking
farm communities, loss of farmers, and
conversion of farmland to either “develop-
ment” —e.g., real estate, roads—or to for-
ests.5 Other problems that have become
clearer and, in some cases, more focused
have been environmental concerns.

Increased use of fossil fuels and rising
energy costs along with acid rain and
atmospheric carbon dioxide buildup have

I am very

interested in
transitions and
how we
manage
transitions in
dynamic
natural and
engineered

ecosystems.
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caused people to question the intense mech-
anization of agriculture.é Immense animal
holding facilities have increased the severity
of waste management and runoff problems.
In the dairy industry, for example, the num-
ber of cows on farms has increased from
about twenty-five to around five hundred
on average in the last few decades. Pig oper-
ations and poultry operations have also
increased dramatically in size with concerns
over ownership, waste management, odors,
and animal welfare all appearing as major
issues. Aquaculture—the raising of aquatic
species such as fish, algae, reptiles, and crus-
taceans—has grown dramatically in recent
years, partly in response to the need for less
expensive protein sources. However, the
ecological impacts of aquaculture have been
increasingly questioned in recent years.”

Many of these pressures have forced
farmers to “get bigger or get out” Many
farmers who are in business today have
millions of dollars invested in land and
equipment, and the average farm size in
many states is well over one thousand acres.
Economic pressures have grown along with
community concerns and environmental
issues. Hence, the triad of concerns is well
documented in the secular arena.

Additionally, a vague sense of ethical or
values issues has emerged. Some of these
issues deal with our cultural values that
are derived mostly from Judeo-Christian
ideologies with a largely European influ-
ence. Animal rights, rights of laborers,
environmental concerns, concepts of com-
munity and neighbor, and concerns over
long-term land tenure have all been ad-
dressed to some extent in the sustainable
agriculture literature.®

The Challenge of Ethics in a
Postmodernist World

These issues, I believe, have been a chal-
lenge. They are issues that deal with basic
values, and they are being discussed in
a largely postmodernist context of which
many authors are unaware. The interesting
juxtaposition of a historical and somewhat
active Judeo-Christian ethic with a post-
modernist or “relativistic” ethic has led to
some interesting discussions, but mostly to
much confusion. Most North American
churches and Christians, with some notable

exceptions,® are largely unaware of the con-
siderable controversy over environmental
issues in general and sustainable agriculture
in particular.

Starting from the secular sphere, I con-
struct an argument from present definitions
and future possibilities of sustainable agri-
culture. Then, using Scripture, I clarify these
issues that are, at heart, heavily value-laden.
Referencing Scripture in considering the
future of food sources is quite relevant since
the United States is a country highly influ-
enced by Jewish and Christian ethics from its
millions of practicing Christians and Jews.
Judeo-Christian values based in Scripture
have remained consistent despite changes in
our society. These consistent and time-tested
values, which many in North America and
around the world still hold, can inform and
improve the process of creating a more
sustainable food system. I will discuss the
following areas: environment, economics,
community, system dynamics or transitions,
and intergenerational equity.’® Figure 1
shows a biblical vision of sustainability in
agriculture. The triad of creation care, the
great commands to love God and love your
neighbor, and the themes of stewardship
and provision derived from biblical princi-
ples roughly parallels the secular sustainable
agriculture triad of environment, social, and
economic concerns and adds the Christian
themes of redemption and restoration as
central to sustainability.

Being Good Stewards of the
Environment

Maintaining the health and productivity of
the environment is essential for many of our
human needs, including air, water, and food
produced from the land and sea. I maintain
that we have achieved, in large part, the
“dominion” that is spoken of in Genesis, but
have failed in many ways to “keep” our
land. Genesis 1 speaks of God’s creation as
“good” and of there being an order in which
the plants are to be “food for the animals”
and later food for humans. Psalm 19:1
reminds us that “the heavens declare the
glory of God and the firmament showeth His
handiwork.”" The basic concepts of these
Scriptures is that God’s creation is “good,”
i.e., it has some inherent value, and that we
are to view the creation in such a way that it

Perspectives on Science and Christian Faith



Steven Hall

reminds us of God. We recognize that we live in a fallen
world. We also recognize the concept of redemption that
points to a great hope. This basic Christian concept will be
discussed later.

A second theme in the environment area is humans as
stewards. According to Scripture, God created humans to
“serve and keep” the land (Gen. 2:15). Some authors have
explored the stewardship concepts implied by these
Hebrew words.12 Exodus 23:11 and Leviticus 25:4 each
speak of the land being allowed to rest and recover. Leviti-
cus says that “during the seventh year the land shall have a
Sabbath rest, a Sabbath to the Lord; you shall not sow your
field nor prune your vineyard” (25:4). Land is viewed as
valuable but we are to allow it recovery time, an ancient
form of fallow. Leviticus 25:6-7 refers to a Sabbath “for ...
cattle and ... animals,” which seems to imply that some
wild animals are expected on the farm. These animals are
allowed rest and space in the farmscape. Precisely how
much land or habitat is to be preserved for wild animals
(and plants) is not clear, but this passage and others pro-
vide biblical support for caring for God’s creation, wild
and domesticated.

I suggest that allowing recovery time in
agricultural systems is awise concept.

As for the concept of Sabbath, Matthew, Mark, and
Luke each record the story of Jesus picking grain and eat-
ing it on a Sabbath. His response to the Pharisees who
questioned him about breaking the law was that “[t]he Son
of Man is Lord of the Sabbath” (Luke 6:5). So we find
that the Sabbath, while a basic biblical principle, is to be
considered with regard to God. There may be cases where
variations on the Sabbath theme are appropriate, but
nevertheless, I suggest that allowing recovery time in agri-
cultural systems is a wise concept.

We also see warnings of excess. Exodus 23:11 suggests
that the harvesting should allow “the needy of your peo-
ple to eat and the beast of the field to eat.” Isaiah 5:8 warns:
“Woe to those who add house to house and join field to
field, until there is no more room, so that you have to live
alone in the midst of the land!” What does this interesting
statement mean? If there are many houses and fields, there
will likely be many people. What does this prophet mean
by “alone”? Perhaps we are being warned to be fruitful,
but also to allow the rest of nature to be fruitful. Perhaps
we are being warned that if we destroy the nature we
depend upon, we will eventually die out ourselves. Can
and should we not only preserve but restore God’'s good
creation that he has entrusted to us? These prophetic warn-
ings and questions lead to the next theme —economics.
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Economics in Sustainable Agriculture and Scripture
Economic themes are common throughout the Old and
New Testaments. Interestingly, if one tracks certain words,
we see shifting perspectives on those ideas. Money is one
of these concepts. In the Old Testament, we see money
almost inevitably equated with the value it represents.
Hence, it is seen as a good thing. David received a crown
“and its weight was a talent of gold and in it was a pre-
cious stone.” This is seen as a positive value. Money was
used in the Old Testament to buy land (thus, land has
value), goods, and even slaves (Ex. 12:44).

However, even in the Old Testament, we see warnings
against the abuse of money. “If you lend money to My
people, to the poor among you, you are not to act as a cred-
itor to him; you shall not charge him interest” (Ex. 22:25).
By Jesus’ time, “He found in the temple those who were
selling (goods) and the money changers seated at their
tables.” This abuse of money, people, and God’s house
enraged him and “he drove them all out of the temple”
(John 2:14-15). Money still had value but it was being wor-
shiped and used in ungodly ways. Acts 8:18-20 relates the
story of Simon trying to “buy” the Holy Spirit and Peter
responding, “May your silver perish with you because you
thought you could obtain the gift of God with money!”

Later in the New Testament, money is seen in a very
negative way. “The love of money is the root of all sorts
of evil and some, by longing for it, have wandered away
from the faith and pierced themselves with many griefs”
(1 Tim 6:10). I suggest that economics is important in sus-
tainable agriculture in the sense that the farmer needs to be
paid for his work and must be paid enough to care for the
land and the creatures over which he has dominion. How-
ever, the love of money, which seems to gain the upper
hand at times—and, in fact, is the driving force for many
of our large corporations —is to be resisted. When money
is used to give or show value it can be a good thing. When
it is worshiped or abused or used to coerce people into

Creation Care
(Environment)

Redemption/
Restoration

Love — Great Commands
(Social)

Provision and Stewardship
(Economics)

Figure 1. A Biblical View of Sustainability in Agriculture. The triad
derived from biblical principles roughly parallels the secular sus-
tainable agriculture triad of environment, social, and economic
concerns (shown in parentheses), and adds the Christian themes
of redemption and restoration as central to sustainability.
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ungodly actions, it is dangerous. We must
speak up and say so. Clearly, the Bible has
much to add to this discussion. These are
social values, which are also relevant in
communities.

Agricultural Communities: Healthy and
Godly

The Scriptures have much to say with regard
to human relationships and community. The
Ten Commandments and the two great com-
mandments (to love God and to love our
neighbor) speak directly to social and com-
munity concerns. The concepts of respecting
and caring for one’s neighbor are so basic
that no society can survive long without
them. Including these basics is essential in
any community, but despite them, changes
may occur, as they have in many parts of
agricultural America. Dealing with these
changes is essential, and we may glean some
wisdom from the Bible.

Managing Transitions

In Jeremiah’s time, the removal of many
of Judah’s people to Babylon was a cause
of suffering, but Jeremiah bought a field
(Jer. 32). This purchase was a statement of
faith; he believed God would redeem his
people. God has indeed redeemed his peo-
ple (John 3:16), and we now live by grace.
Our communities will change. But by fol-
lowing God’s commandments, we can have
hope for the people and for the land as
Jeremiah did. Much more could be said on
social values in the Bible since that is a
central biblical theme, but 1 will leave the
discussion here and continue with other rel-
evant topics.

I would like to suggest that we are not
talking about mere survival here, but that
we should also consider the concept of
redemption and restoration. A sustainable
agriculture will not only maintain present
status, but will actively seek to restore those
lands, waters, soils, ecosystems, people, and
other creatures that have been harmed in the
past. We look forward to a future in which
agriculture will be an integrated, restorative,
healthy, and flourishing enterprise for peo-
ple and for God’s creation.

Intergenerational Equity and Justice for
the Poor

Intergenerational equity —leaving a good
legacy for our children—is a theme of Scrip-
ture and of sustainability. The Bible speaks
of intergenerational equity, of the conse-
quences of our forbears. It is said that the
“sins of the father will be visited unto the
fourth generation” (Ex. 34:7), but the "good
deeds unto the thousandth” (Deut. 7:9). This
directs us with Nehemiah to acknowledge
that “I and my fathers have sinned”
(Neh. 1:6), to repent, and then by God’s
grace, to rebuild and to restore in order to
provide for future generations. This is a
strong theme in the Bible where the concept
of “eternity” is common. I suggest that we
consider the long-term implications of our
actions and be accountable for them.

Justice and fairness to the poor (Isa. 60)
are also essential. Justice is another theme
in the Bible and one we need to consider in
our actions. We should make certain the
poor are fed, be wise with our resources,
and be godly in our actions. In addition, we
are called to be merciful, and we are called
to redemption and to new growth. This is
where [ hope we are headed with our
agriculture.

Redeeming and Restoring Creation and
Agriculture

We are called to build healthy communities,
not to love money, and to be good stewards
of the land. We are to be fruitful and to allow
fruitfulness of the land and other creatures.
We are not to build “until we are alone in
the land” (Isa. 5:8). I would add one more
concept: redemption over time. We are
redeemed, paid for by the sacrifice of God's
Son, according to Scripture (John 3:16). We
are to live that way —to forgive, to redeem,
and to restore those people and things
around us. I suggest that this is an essential
part of our work. We are not merely to see
ourselves as negative agents, consuming
and polluting, but as redeemed agents
(2 Cor. 5:18-19). We can be agents of positive
change. We have been redeemed, and,
submitting our collective sins to God, we
can become agents of positive change in
“regrowing His garden.”
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We can not only reduce erosion but also improve the
soil, helping it to rebuild faster than it would otherwise.
We already bring “streams to the desert” by irrigating.
There are certainly arguments about how much of this to
do, but there are so many places where we have collec-
tively destroyed ecosystems that we have much work to
do in rebuilding and regrowing. If our agriculture can be
productive, in tune with the rest of creation, and friendly
to the other creatures, this can be one way in which we can
redeem our world.

Specific groups of people will have different roles.
Farmers need to care for the land, and perhaps there is a
necessary density of farmers on the land to assure its con-
tinued care. Society needs to make sure that the efforts of
farmers are appreciated and that farmers and farm com-
munities are cared for so that they, in turn, can effectively
steward the land and resources for which they are respon-
sible. Engineers need to consider agriculture less mecha-
nistically and more biologically. Aquaculturists need to
consider how their production impacts the water, native
fish stocks, and other aspects of their environment.13

We need to be more nurturing and visionary. We need
to consider not only efficiency and effectiveness, but also
other humans, the environment, and our motives. Com-
panies and governments, as well as individuals who grow,
process, and eat food, need to put the love of money sec-
ond and recognize the real value behind money. In all
things, we need to consider healing and restoration
(Rev. 22:1). Christians should envision the day when the
“River of Life” and the “Tree of Life” provide food every
month and the leaves are “for the healing of the nations”
(Rev 22:2). Non-Christians can gain insights into cultural
values deeply rooted in Judeo-Christian belief systems.
These beliefs suggest that we start the healing process
now, by God’s grace, by making our entire food and fiber
system not just more sustainable, but more just and merci-
ful, while we become wise stewards of the resources God
has provided. *
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of life, are the focal point of this paper.

“Every year, more and more studies
demonstrate that your thoughts, moods,
emotions, and belief system have a funda-
mental impact on some of the body’s basic
health and healing mechanisms.”! The basis
for this assumption is a growing body of sci-
entific evidence that corroborates the health
benefits of mind-body activities as diverse as
laughter, prayer, meditation, play, imagery,
biofeedback, hypnosis, acupuncture, mas-
. sage, and spiritual quests. Compliment:
doeth 800d/ like angd a.lterna[zive me(ziicine is bf’mg tal:K

.. . more seriously as patients and physicians
a medicine. alike are becoming more aware of the heal-
ing possibilities.

“A merry heart

The National Institutes of Health (NIH)
created a National Center for Complemen-
tary and Alternative Medicine (NCCAM)
dedicated to exploring complementary and
alternative medicine (CAM) healing prac-
tices in the context of rigorous science;
training CAM researchers; and disseminat-
ing authoritative information. By taking
CAM seriously, NIH is adding its support to
research into the effectiveness of alternative
healing methods. The major domains for
NCCAM include the following:

¢ Mind/body interventions: meditation,
biofeedback, distant or psychic healing,
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The National Institute of Health has created a National Center for Complementary
and Alternative Medicine (NCCAM) with five major sections for research, including
a mind-body section. Mind-body research is included under the umbrella of
psychoneuroimmunology (PNI). Significant progress is being made in mind-body
research around the world with the field of psychoneuroimmunology expanding at a
rapid rate. The areas of humor and spirituality, as each relates to well-being and quality

hypnosis, psychotherapy, prayer, art,
music, humor, and dance.

e Alternative medical systems, which may
include traditional and ethnomedicine:
acupuncture, herbal medicine, ayurveda,
homeopathy, natural products, Native
American approaches, and Oriental
medicine.

e Manipulative and body-based methods:
acupressure, massage, chiropractic, re-
flexology, Rolfing, and therapeutic touch.

¢ Biological-based therapies: anti-oxidiz-
ing agents, chelation, cell treatments, and
metabolic therapy.

¢ Energy therapies: electromagnetic fields,
biofields, Qi gon, Reiki, and therapeutic
touch.

Mind-body interventions fit well under
the umbrella of psychoneuroimmunology
(PNI). PNI is the study of the complex inter-
relationships between the immune system,
the central nervous system, hormones, and
one’s psychological make-up. This growing
field is concerned with the interactions
between the brain and the immune system
at the molecular, cellular, and organismic
levels, and encompasses mind-body interac-
tions in a variety of ways. In an interview
with Psychiatric Times, Ronald Glaser, a
noted authority in the field, defined PNI as
follows:

a field that studies the interactions
between the central nervous system,
the endocrine system and the immune
system; the impact of behavior/stress
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on these interactions; and the implications for health
of these interactions.?

Scholarly journals such as Brain, Behavior, and Immunity;
Neuroendocrinology Letter; New England Journal of Medicine;
and the Journal of the American Medical Association feature
current articles related to PNI. The establishment of PNI
research centers and the publication of scientific research,
provides the foundation for this growing field.3

Two areas of research under the mind-body domain
that are now receiving serious consideration by the sci¢n-
tific comununity are the areas of spirituality and humor.
It has been suggested that spiritual seeking, spiritual-
disciplines or spiritual endeavors contribute to good
health. Research on prayer, meditation, and spiritual
seeking and their relationships to healing is included
under this heading.

Humor, with all its modalities, may augment healing,
promote health and well-being, as well as help us deal
with psychosocial pressures. Mirth, laughter, celebration,
festivity, hilarity, and joking —in the proper context and
setting—may be the catalyst for reducing the negative
effects of living a stress-filled and stressful life.

Psychosocial Pressures

Research articles documenting the negative effects of
stressful living on the human body and mind abound in
the literature.* The variety and devastation of the negative
effects of psychosocial pressures on the mind and body,
from the pressure of taking medical exams? to the stress of
being the sole caregiver for a spouse who is dying from
Alzheimer’s disease,’ are substantive and convincing.

Stresses, both physical and emotional, help people stay
active and alert and more prepared to face obstacles.
Dehydroepiandrosterone (DHEA) and cortisol are some
of the body’s main hormones for coping with stress. The
balance of these two hormones affects how people handle
the overwhelming feeling that stress can bring. When the
mind and body feel stress, cortisol is essential for main-
taining energy levels during the stressful period. DHEA
and cortisol work together to provide an optimal stress
response. Elevation of the cortisol level is an indicator of
a stress response, while a drop in the level of cortisol indi-
cates a movement away from a stress response.

Research indicates that some diseases may be reflec-
tions of the psyche. It appears that bereavement causes a
depression in lymphocyte count, that there is a depression
in the quality of the immune system during marital dis-
ruption, and that there is a relationship among immunity,
emotions, and stress.” Our minds and our bodies are
designed to respond to negative or positive stress, and to
perform the work of protection, escape, action, alertness,
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and healing. Although some people seem to thrive on
deadlines and situations, long-term stressors or repeated
peak stressors can weaken the immune system.®

Since the negative effects of psychosocial pressures are
well documented, the question becomes one of how our
minds and bodies respond to positive experiences, or posi-
tive stress. Some of those experiences are associated with
humor and spirituality. Healthy humor may move people
in the direction of health or healing and away from the
negative effects of pressures and stresses. Prayer, medita-
tion, and spiritual seeking may contribute to improved
health and well-being.®

Healthy Humor

For many years, we have heard that humor and laughter
are good for us and that humor promotes healing. Norman
Cousin’s writings promoted the idea that humor had a
positive influence on the return to wellness.’® Within
a few years of his publications, the idea that laughter
increases a sense of well-being by causing the body to
produce internal opioids, particularly enkephalins and
endorphins, came into vogue. These internal chemicals
were said to increase a sense of well-being and make a per-
son feel good, contributing to positive human experiences
such as sneezing, having a sexual orgasm, listening to
great music, and getting a “runner’s high.”

Much of the material quoted by those who promoted
humor, laughter, and mirth as a healing balm was specula-
tive and anecdotal. Solid scientific research on the benefits
of incorporating humor into a regimen for healing, or even
to promote well being, was in short supply. All that is
changing. Studies presented in 1989 by Berk and Tan,
showed an attenuation and down-regulation of multiple
parameters relating to the adrenal corticomedullary activ-
ity in relation to mirthful events.® These authors in associ-
ation with others laid the foundation for our understand-
ing of stress hormone changes, the alteration of imunune
system components, and the modulation of natural killer
cells during mirthful laughter and a recovery phase.12

In the same laboratory, it was shown that serum
cortisol levels decrease during the laughter phase of the
study and remain depressed during the recovery phase.
Plasma immunoglobulins IgM, IgG, and IgA all increase in
response to mirthful laughter. The elevation of immuno-
globulins indicates the strengthening of the immune
system in general. Additional positive findings include
the rise in the percentage of natural killer cell activity
and an increase in the body’s level of T-cells in response
to mirthful laughter. The increase in these cellular immune
components indicates that the immune system is strength-
ened. In addition, the group’s work indicates that laugh-
ter increases the production of enkephalins and beta-
endorphins.’3
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A recent pilot project, studying cardio-
vascular responses to laughter, found that
laughter caused significant increases in
stroke volume and cardiac output as well
as significant decreases in arteriovenous
oxygen difference. Peripheral vascular resis-
tance decreased as well and immediately
following laughter there was a significant
decrease in oxygen consumption.’ Laughter
may help fight allergens. Even though the
exact mechanism is not known, the induc-
tion of laughter may play some role in allevi-
ating allergic diseases.'® This careful study
looked at the effect of humor on allergen-
induced wheal reactions and documented
the decrease in the diameter of wheals fol-
lowing laughter.

A sense of humor is tied to psychological
health. The development and administration
of the Multidimensional Sense of Humor
Scale (MSHS) provides one instrument for
measuring a sense of humor. The MSHS
has four subscales that distinguish among
humor production (overt use of humor in
social situations), coping humor (trying to
see the funny side of things), humor appreci-
ation (liking humor), and humor attitude
(approving of humor). Administration of this
instrument in a variety of settings indicates
that a sense of humor relates positively to
a number of factors associated with psycho-
logical health, such as optimism and self-
esteem, and reacts negatively to factors asso-
ciated with signs of psychological distress,
such as depression.’6 Other studies concur
that humor and laughter have positive psy-
chological and physiological outcomes. It is
suggested that laughter has a role in improv-
ing mood, enhancing creativity, and helping
to reduce pain.’”

The importance of the use of humor in
the doctor-patient relationship is becoming
more apparent. Winder documents how
humor plays a positive role in enhancing the
doctor-patient relationship.’® In his article
“Humor in Medicine,” he provides a guide
to help physicians use their own sense of
humor to enrich patient care. Showalter and
Skobel discuss the universal and often heal-
ing effectiveness of humor in hospice care.
Their article describes the use of humor as a
therapeutic mechanism for coping and sur-
viving loss.1?

Some research is suggesting that there
may be a predisposition toward shyness or

extroversion tendencies. Some children may
have a genetic predisposition to looking at
life through optimistic lenses while other
children are predisposed to look at life nega-
tively. It is not clear whether these traits can
be overcome, reversed, or otherwise altered.
Jerome Kagan of Harvard University points
out that just because a person may be predis-
posed to a particular trait, does not mean
that he or she must act upon that predisposi-
tion. It is still an adult choice.?0

Since humor is beneficial to us, how do go
about doing “humor work”? Humor work, —
ie., the use of healthy humor to promote
wellness, healing, and recovery —is complex
in nature and individual in application. In
order to do humor work, we must each
consider our own background, our under-
standing of humor, and our sense of humor.

Each individual, I believe, comes from a
unique childhood background in terms of
his or her permission to participate in humor
events. If, for example, a child is reared in an
atmosphere of devastation; mental, physical
or sexual abuse; cruelty; mean-spiritedness;
pessimism; drug abuse; or other combina-
tions of negative parenting, it is likely that
this child will not have an appreciation for
healthy humor or a positive view of light-
hearted living. Humor will be foreign to his
or her experience. This youngster did not
have a happy childhood and therefore may
not appreciate humor in its various modali-
ties, even when he or she reaches adulthood.
On the other hand, a happy, well-adjusted
home where humor and laughter are abun-
dant gives children permission to participate
in humor events. A child from such a home
will be familiar with harmless practical
jokes, laughter, joke-telling, story-telling, and
mirth. A child raised in this environment is
likely to take himself or herself less seri-
ously. This child is more likely to have a
good sense of humor, to participate readily
in laughter, and to understand humor.
Humor, laughter, and playfulness, however,
may also be used as an avoidance mecha-
nism. Families may also use humor to avoid
dialogue on serious matters, to avoid con-
frontation, or to hide pain.

These two extremes of upbringing pro-
vide the opposite ends of a continuum, from
very little permission to be mirthful to the
overuse of mirth as an avoidance mechanism.
The “Humor Index” is being developed to
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assess one’s background and upbringing in terms of per-
mission to be lighthearted.?!

The first twelve questions of the instrument are as follows:

During my childhood and adolescent years:

L I had permission to laugh out loud.

2. I can remember specific incidences when I laughed
out loud.

3. My mother or adult female caretaker laughed out
loud.

4. My father or adult male caretaker laughed out
loud.

5. Our family had a sense of humor, either noisy or
quiet.

6. There was a sense of optimisim in our family.

7. We celebrated birthdays, anniversaries, or other

significant milestones.

8. We had a pet in our home.

9. I enjoyed harmless practical jokes.

10. ___ We sang, danced or played together, either as a
partial or whole family.

11. ___ Mealtime was a fun time at our house.

12. __ We ate ice cream or other comfort foods.

Total this section (1-12)

Participants mark the instrument as follows:

1 for NEVER or RARELY, 2 for OCCASIONALLY, 3 for
SOMETIMES, 4 for QUITE OFTEN, 5 for VERY FRE-
QUENTLY or ALMOST ALWAYS.

Scores will range from 12 to 60 as a total for this section.
The instrument has been administered to a number of
workshop participants throughout the United States. Since
the index is in its preliminary testing stages, it is prema-
ture to present statistics. However, the informal results of
this index suggest that in a given population, people are
scattered along the continuum, from “little appreciation
and incorporation of humor” to “a great deal of apprecia-
tion and incorporation of humor” in their childhood years.

A caregiver wishing to use humor as part of his or her
recommendations for healing, should not only recognize
his or her own understanding of and background in humor,
but also the client’'s humor quotient or specific style of
humor. It is important to know that a rubber nose and a
funny video may not be the best prescription for a particu-
lar patient at a particular time. It is also important to
understand that laughter is just one of the many kinds of
humor work that can be utilized in promoting health.
Celebration, festivity, mirth, playfulness, hope-building,
story-telling, and hilarity can each be selected at appropri-
ate times to facilitate healing through humor.
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Spirituality

At a recent conference on “Spirituality and Healing in
Medicine,” seven hundred professional health-care care-
givers, were alerted to three recently published findings:

1. Open-heart surgery patients are twelve times more
likely to survive if they depend on their social support
and religious faith.22

2. The mortality rate for people who are frequent atten-
dees of religious services is almost twenty-five percent
lower than for people who attend on a less regular
basis. Surprisingly, for women the figure is nearly
thirty-five percent.2

‘3. People who attend religious services at least once a

week have stronger immune systems.?

Harold G. Koenig of Duke University’s Center for the
Study of Religion/Spirituality and Health, at Duke Uni-
versity Medical Center, provides a comprehensive over-
view of the current literature as well his own research.
Koenig's own search for the meaning of religion in medi-
cine led him on an extensive research path. At a recent
conference of the Mennonite Health Assembly during
which Koenig presented some of his findings, he related
his own journey and his understanding of how his patients
coped with very difficult circumstances. His comments in
The Mennonite Health Journal indicate that his journey has
taken him from being marginalized for his ideas and con-
victions to gaining a fair amount of acceptance. “Now it is
fun to watch colleagues change their minds and begin
speaking on religion themselves,” Koenig says.2

Studies relating to physical health indicate that greater
religious involvement is associated with lower blood
pressure, lower rates of death from heart disease, fewer
strokes, and longer survival in general. A strong religious
faith and active involvement in a religious community
appear to be the combination most consistently associated
with better health. Religious involvement helps people
prevent illness, recover from illness, and —most remark-
ably —live longer. The more religiously committed you
are, the more likely you are to benefit.?”

In studies relating to mental health, people who are
more religious demonstrate a greater sense of well-being
and satisfaction with life. Actively religious people tend
to have less anxiety and less depression, and they are
much less likely to commit suicide. Therapies for depres-
sion and anxiety that incorporate religious beliefs result in
faster recovery from illness than do therapies involving
traditional methods.?8

Cost-benefit studies reinforce the efficacy of paying
attention to the spiritual concerns of the patient. Accord-
ing to the summaries presented by Koenig, heart-surgery
patients who are religious have twenty percent shorter
post-operative hospital stays than non-religious patients,
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and hospital stays are nearly 2.5 times longer
for older patients who do not have a reli-
gious affiliation. Chaplain intervention for
heart-surgery patients results in an average
of two days shorter length of stay, or about
$4,000 cost savings per patient.? '

Caution is always in order when new
therapies, new approaches to healing,
and other complementary or alternative
approaches are considered. Members of a
varjety of disciplines, including psychiatry
and the chaplaincy, voice this caution.
Dr. Richard Sloan and chaplain Larry
VandeCreek state:

Linking religion with medicine may

seem intuitive. But, as we argue along

with a group of healthcare chaplains
and biomedical researchers in a report

in the June 22 New England Journal of

Medicine,3 this movement oversimpli-

fies two very complex and different

realms of human experience. It over-
steps the boundaries of medicine and
diminishes the power of religion.3!

Other authors expand on the critique of
science that is being conducted to bolster
the firepower of the religious. Their critical
views are stated in the article, “Mixing
Religion and Health: Is it Good Science?” in
The Scientist.32

Research is being expanded in the area of
humor and spirituality. It is interesting to
speculate that our religious healing com-
munities may, in the end, have scientific
legitimacy for their approach to healing. It is
inspiring to see that, for a change, science is
beginning to pick up on what persons of
faith have known all along; that is, that there
is much more to healing than simply fixing
a broken body.

Anecdotally, people of faith have long
known that they are members of healing
communities. Healing as a Parish Ministry
asserts that each of us is a potential healer as
we promote the mending of the body, mind,
and spirit.3® Karin Garnberg-Michaelson, in
Healing Communities, quotes Dr. Eric Ram,
director of international health at World
Vision as saying:

Whenever we offer acceptance, love,

forgiveness, or a quiet word of hope,

we offer health. When we share each
other’s burdens and joys, we become

channels of healing. No matter how
timid or tired, selfish or crazy, young
or old, we all have something impor-
tant to offer each other. Each of us
is endowed by God with that gift of
healing.3*

| hitp:/llibrary.thinkquest.org/25500/index2.htm

Website Resources for
Humor & Healing and
Spirituality & Healing

Web sites abound that are related not only to |
healing and spirituality but also to humor and
healing. Many sites are promotions for a given -
approach to healing while other sites quickly
link to scientific research. For those who are
interested in further investigation of PNI, or any

of its many sub-fields, a listing of web sites
follows.

Duke University Center for Integrative Medicine
www2.mc.duke.edu/depts/medicine/intmed/

Duke University Center for the Study of Aging
and Human Development
www.geri.duke.edu/people/koenig.html

International Institute of Humor and Healing Arts
www.hahainstitute.com/

The Humor Institute, Inc.
www.humorinst.com/healing.htmi

American Association of Therapeutic Humor
http://aath.org/

International Center for Humor and Health
www.humorandhealth.com/

Laughter research conducted
www llu.edu/news/today/mar99/sm.htm

Laughter—Still the Best Medicine
www . heylady.com/rbc/laughter.htm

Laughing out loud to good health

The National Center for Complementary and
Alternative Medicine
http://nccam.nih.gov/

The Humor Project
www.humorproject.com/

Medscape: Humor and Medicine
www.medscape.com/Home/HumorLeisure/
HumorLeisure.html

Ed Leigh’'s Humor & Happiness Catalog
http://speakers-podium.com/edleigh/
internetorder3.html

Journal of Nursing Jocularity
hitp://gort.ucsd.edu/newjour/j/msg02255.htmi

Jest for the Health of It
www jesthealth.com/

The Laughter Remedy, Paul McGhee
www.laughterremedy.com/

Therapeutic benefits of humor
http:/holisticonline.com/
humor-therapy-benefits.htm

Loretta LaRoche: The Humor Potential
www.stressed.com/
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A former director of Indian Creek Haven of
Harleysville, Pennsylvania, observes: “Twenty years ago,
Mennonites were considered weird. A faith-based group
home that had expectations about life-style was margin-
alized and stigmatized, but people are seeing that what
we do works.” Perhaps the healing communities, found
in many religious settings, may be more a factor of sensi-
ble living, community support, and spirituality than
pharmaceuticals. S
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The Problem of Epistemology
and Cosmic Models

n 1975 Gunther S. Stent, then professor
of molecular biology at the University
of California at Berkeley, published
in Science an article in which he argued
that (a) the influence of positivism which
informed the first centuries of the natural
scientific enterprise is waning; that (b) struc-
turalism (of which conceptualism is a type)

has become a plausible alternative to posi-

tivism; and that (c) the theory of evolution
can resolve the dilemma inherent in struc-
turalism’s assertion of innate ideas.! He then
concluded that because the brain has evolved
as a survival organ to process information
in a particular way, its innate structures are
not particularly adept at scientific inquiry
insofar as that inquiry attempts to grasp
reality on scales much beyond the brain’s
immediate experience, and that certain areas
will be forever closed to the scientific method.2

While Stent focused primarily on ques-
tions revolving around the human self, [ will
attempt to expand his insight to include
all cosmic models. I will argue that such
models are not based primarily on objective
evidence but instead project the innate sub-
structure of human consciousness. Ludwig
Feuerbach once argued in The Essence of
Christianity that theology is really anthro-
pology. In the same way, 1 will argue that
cosmic models are themselves not accurate
depictions of the universe but humani-
zations of it. Indeed, as creations of the
human mind from the perspective of the
conceptualist or the structuralist, they can
express nothing beyond sense perceptions

Ben M. Carter earned a B.A. in economic history at the University of
Wisconsin-Milwaukee, an MLA. in theological studies from Wheaton College,
an M.Th. in Christianity in the Non-Western World from the University of
Aberdeen, Scotland, and a Ph.D. in Christianity in the Non-Western World
from the University of Edinburgh in Scotland. He has published four books and
a variety of articles and reviews. He is married to Salma Carunia from South
India, and is currently employed through the Dallas/Ft. Worth Hospital Council.
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manipulated by innate ideas and cultural
presuppositions. Thus current scientific mod-
els, including models of origin, share more
with ancient models, including models of
creation, than they do with any actual
events. They are merely the tales we tell our-
selves when confronted with that great
mystery. They are the way we make an alien
universe seem human.

In the west, subsequent to Plato, reason
served an architectonic function. It was
generally assumed that knowledge was
made possible by forms, whether those
forms existed apart from God or in the mind
of God, and that the forms were universal. In
the later Middle Ages, however, this general
consensus began to break down in favor of
alternative positions. One of these alterna-
tive positions was what we know as concep-
tualism or structuralism. The conceptualists
or structuralists argue that knowledge is
made possible not by universal forms but by
mental structures that either are peculiar to
a species or even peculiar to a subgroup
within a species. Thus in the view of the
structuralist, knowledge of the world is par-
ticularized. Creatures see a world that is
appropriate to them and their needs, but
there is no reason to assume that various
creatures see the same world. For example,
a robin and a human being might see a car,
but when they see that car, they do not see
the same thing. From the perspective of the
structuralist or conceptualist, this presents
no problem to the species since each species
survives quite well in its version of the
world, but it would present a problem if spe-
cies tried to claim exclusive validity for their
versions. Of course, robins are not inclined
to debate with humans on the nature of a car,
but humans are inclined to assume that the
world they see is the world as it is. The
structuralist or conceptualist would insist
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that there is no reason to assume that the human sees the
world as it is. All that can be assumed is that the human
sees a human world. In the popular mind, this perception
finds expression in the parlor debate, based upon the
enumeration of rods and cones, as to whether cats and
dogs see color.

In a nutshell, structuralism subverts the architectonic
function of reason since from a structuralist standpoint
there is no rationale for assuming that the mind, as it
constructs its models of reality, employs perceptions that
have universal validity. The most influential modern
structuralist/conceptualist was Immanuel Kant.

The Kantian Critique

In his Critique of Pure Reason published in 1781, Kant main-
tained that reason, unassisted by experience, would
eventually generate contradictory conclusions.? Logic, he
argued, is successful only insofar as it is limited to exhibit-
ing and proving formal rules of thought.* [t teaches nothing
regarding the content of knowledge.5 That content must
be provided by the empirical sciences.® But empiricism
or, as Kantcalled it, “sensuous knowledge” is an incoherent
manifold unless structured by reason.” To forge coherent
knowledge, reason and empiricism must be employed
together, each correcting the other’s deficiencies.

Kant understood knowledge as the result of a synthesis
of various representations given either a priori or empiri-
cally.® Since knowledge is not possible without a concept,
a general something that could serve as a rule,® this gen-
eral something must be given a priori.’® Kant called this
a priori given “pure intuition.”1! [t was not itself an object,
but the formal condition for perceiving an object.12

To account for pure intuition, Kant introduced the idea
of Categories. These Categories he defined as pure con-
cepts of the understanding, by which he meant that they
were given to the mind not empirically but a priori.!? Kant
discussed these Categories at great length. For our pur-
poses, it is not important to look at them in detail, but we
should note the following point. The Categories were
roughly analogous to Platonic Forms but with this differ-
ence: In Plato’s system of knowledge, the Forms were uni-
versal and made universal knowledge possible whereas in
Kant’s system, the Categories existed solely in the human
mind. There is no way to know for certain if they corre-
spond to objective reality, but we can know for certain
that they correspond to subjective reality.’* Thus Kant
embraced a type of conceptualism, a philosophical tradi-
tion that goes back at least as far as Abelard. The Catego-
ries (or pure knowledge) made it possible for the mind to
receive representations (or sensuous knowledge).

The faculty in the mind for receiving representations,
Kant called “sensibility”; the effect it produced, he called
“sensation”; and intuitions about the objects of sensation,
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he called “empirical intuitions.”?> Discussing sensuous
knowledge, Kant argued that all intuition was the repre-
sentation of phenomena.’® The phenomena themselves
cannot exist apart from our knowing them. Hence, we do
not know what they are in themselves. We know them
ol;nly as our mind, through our senses, constructs them for
us.1” They are sensuous representations only and must not
be confused with the object apart from that representation,
tﬂat is, as the object is in itself. Kant then argued that
intuition and the concepts associated with it are the basis
of all our knowledge.'® Indeed, he believed that the faculty
of imposing an a priori unity upon the manifold of given
representations was the highest principle of human
knowledge.?® Thus, the synthetic unity of consciousness
is the objective condition of all human knowledge and
aLfl human thought.2!

According to Kant, the world we see is
a fundamentally human world, and
therefore a limited one. Other beings

n!n' ght perceive and interpret it differently

and just as validly.

Knowledge, of course, makes judgments possible.
Judgments, according to Kant, are generalizations that
compass the many under a single representation. They
are expressions of the mind’s ability to think in terms of
concepts. They make explicit the mind’s understanding.22
Understanding, in Kant's view, is the ability to perceive
patterns, categories, and order.

Thus Kant constructed a critical epistemology which,
though fundamentally subjective, allowed for the appre-
hension of objective reality in terms of that very
subjectivity.? Such an epistemological model can be dia-
gramed this way: the event itself/the event as perceived/the
event as interpreted. Perception structures the event, making
it accessible to the mind, but perception, by structuring the
event, also alters it, investing it with the structure of con-
sciousness itself. Thus, according to Kant, the world we see
is a fundamentally human world, and therefore a limited
one. Other beings might perceive and interpret it differ-
ently and just as validly. As long as we are dealing with
practical questions, that limitation on our knowledge is of
no particular consequence. We learn by trial and error, by
tests that produce predictable results. We apply what we
learn. We adopt those applications that produce the results
we seek. However, when we attempt to expand our knowl-
edge from those practical issues to metaphysical ones,
when we attempt to answer ultimate questions, such as
“What is the universe really like?” then those limitations
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become extremely important. They mean
that all we can do is construct a picture of
what the universe mightlook like to a cosmic
human limited by the kind of knowledge we
possess at any particular moment in history.
The principles under which we operate may
be quite sound. After all, we use them
because they prove serviceable in our daily
lives. But the world view we derive from
those principles may not be valid because
our way of knowing means that we cannot
apprehend a thing as it is, we can only appre-
hend it in human terms.

‘The Kantian Critique Today

Inhis Whidden Lectures delivered in January
1975 at McMaster University, Noam Chomsky
argued that human knowledge was founded
on the mind’s “innate capacity to form cogni-
tive structures,”? and that such a property
could be accounted for in terms of “human
biology.”# The use of the term human biol-
ogy is significant here since Chomsky sug-
gests that although such structures doubtless
evolved, it is a mistake to believe that some
universal capacity for learning unites the
various species. Instead he seems to see
species as having abilities that are distinct.?
Of course, as one who accepts evolution, he
imagines that complex mental abilities devel-
oped over time in the same way that complex
organs did.?” Thus he argues: “The human
mind is a biologically given system with
certain limits and powers.”2® He also notes
that there isno evolutionary pressure leading
humans to possess minds fitted to abstract
theorization and that when human cognitive
capacity is well matched to a particular field
of inquiry, itis purely accidental. > He writes:

Among the systems that humans have
developed in the course of evolution
are the science-forming capacity and
the capacity to deal intuitively with
rather deep properties of the number
system. As far as we know, these
capacities have no selective value,
though it is quite possible they devel-
oped as part of other systems that did
have such value.3

Thus Chomsky is supposing a kind of Kan-
tian epistemology that, by the very structure
which makes human intellectual achieve-
ment possible, sets limits on that achieve-
ment. He believes that Darwinism offers a

“biological underpinning” for such an episte-
mology.3! He writes:

[T]here is no reason to suppose that the
capacities acquired through evolution
fit us to “fathom the world in its deep-
est scientific aspects.”32

Nor is he alone in this assessment. Steven
Pinker writes:

Given that the mind is a product of nat-
ural selection, it should not have a
miraculous ability to commune with
all truths; it should have a mere ability
to solve problems that are sufficiently
similar to the mundane survival chal-
lenges of our ancestors. ... [R]eligion
and philosophy are in part the applica-
tion of mental tools to problems they
were not designed to solve.3

Indeed, he appeals specifically to Chomsky
when he writes:

Maybe philosophical problems are
hard ... because Homo sapiens lacks the
cognitive equipment to solve them.3
... [T]here are indirect reasons to sus-
pect this is true. ... [T]he species” best
minds have flung themselves at the
puzzles for millennia but have made
no progress in solving them. [Tlhey
have a different character from even
the most challenging problems of
science.®

And while Stephen Hawking is critical of
Kant’s argument that theories about the ori-
gin of the universe are self-contradictory?
and contends that the reasoning abilities
bequeathed to us via evolution should at
least prove sufficient to develop “a complete
unified theory that will describe everything
in the universe,”% he is also aware that scien-
tific theories are no more than mathematical
models existing only in our minds,® and that
our sense of time’s direction is a psychologi-
cal phenomenon based in the fact that “we
must remember things in the order in which
entropy increases.”? But this twin admis-
sion, it seems to me, robs Hawking’s original
reason for dissent of much of its power.
After all, if our sense of time is purely psy-
chological, purely a creation of the way we
remember events, then Hawking’s thesis—
that the reasoning abilities we inherited
through evolution should be sufficient to
develop a theory explaining everything in
the universe— collapses. If our sense of time
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is circumscribed by the structure of our psychalogy, how
can we be sure that the same is not also true of otir grasp of
reason? Thus how much credit can we assign to those
mathematical models that (as he says) exist only in our
minds? And with this question, the limits imposed by
Kant's critique of all such models reemerges as forcefully
as ever.

Science [for Kant] had validity as a
vehicle for addressing specificissues that
could be resolved via direct observation
and experimentation. It was not to be
a vehicle for building cosmic models,
for such models would inevitably draw
science into the transcendental realm.

Plainly when Pinker raises the epistemological issue,
he applies it to intractable philosophical problems, and
when Chomsky discusses the possible limits on what
human intelligence can achieve, he refers to specific kinds
of problems, like in-depth accounts of our normal use of
language.®0 After all, both men are evolutionists and would
not see evolution, because it is “scientific,” as falling under
the purview of a Kantian critique. Hawking seems more
aware of the problem but does not address it adequately.

The problem is this: Kant understood his epistemology
to exclude cosmic questions and to invalidate the models
we construct when attempting to answer such questions.
For example, he writes:

Human reason is by its nature architectonic, and
looks upon all knowledge as belonging to a possible
system. ... The propositions of the antithesis, how-
ever, ... render the completion of any system of
knowledge quite impossible.#!

Kant points out that transcendental philosophies
assume that reason is qualified to answer those questions
that occur to it, but that all such questions to which tran-
scendental philosophy leads are cosmological.&2 He then
analyses such questions and concludes that the “cosmical
idea” which gives rise to them “is either too large or too
small for the empirical regressus, and therefore for every
possible concept of the understanding.”#* This is the fault
not of the empirical regressus but of the cosmological idea
itself since it cannot be resolved by an appeal to experi-
ence. After all Kant argues: “It is possible experience alone
that can impart reality to our concepts; without this, a con-
cept is only an idea without truth, and without any
reference to an object.”# Kant’s purpose, as we noted
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above, was to defend empirical science against Hume's
radical skepticism. To do this, he limited the scope of
human inquiry to immediate practical problems instead of
abstract and ultimate ones. Science had validity as a vehi-
cle for addressing specific issues that could be resolved via
direct observation and experimentation. 1t was not to be
a vehicle for building cosmic models, for such models
would inevitably draw science into the transcendental
realm. Evolution, of course, is a cosmic model.

Conclusion

Here is the dilemma: If a mind grasps its world by means of
mental categories that have evolved solely to ensure the
survival of that mind, there is no reason to assume that the
world the mind grasps is the world as it is. Many minds
survive in this world, yet see the world in fundamentally
different ways. There is robin-world, bullfrog-world, wood-
chuck-world, and housefly-world. And there is human-
world. The world of each of these creatures is validated
insofar as it ensures the survival of the creature, but no fur-
ther. The positivist assumes that a human mind grasps the
world as it is, but from an evolutionary standpoint, there is
no reason to make such an assumption. Instead there are
many reasons to assume an observed world differs from the
world as it is.

The observer is neither neutral nor passive. Rather, the
observer, by the very act of observing, participates in and
structures the world. For the positivist, this dilemma is
fatal. Yet from a Darwinian perspective there is no reason
to assume it is not true. Jronically Darwinism leads to a
logical cul-de-sac. If the Darwinist is right, there is no
reason to assume that the Darwinist can accurately model
the world. If the Darwinist is wrong, there is no reason to
assume that the Darwinist can accurately model the world.
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The Similarity of Theory
Testing in the Historical and
“Hard” Sciences

Frequent claims appear in the Christian science/faith literature, and in popular discussions of
science, that the historical sciences (cosmology, astronomy, geology, evolutionary biology,
anthropology, archaeology) are fundamentally different from the “hard” sciences, and that
their scientific conclusions are less rigorous and less testable.! It is argued that the historical
sciences deal with unrepeatable events and are therefore not experimental 2 Furthermore,
because past events and processes are not directly observable, theories of origins are deemed
inferior or less certain than studies of present processes. This view commonly finds expression
in statements like: “No one was there so we can never know what really happened.” Scientific
claims about Earth and biological history are then dismissed as untestable speculation. These
various perceptions of historical science represent serious misunderstandings of both the
nature of experiment and theory ftesting, and the character of scientific “proof.” It is my hope
that this brief essay will serve both to expose widely held misconceptions about the nature of

science and to demonstrate that historical science is rigorously testable.

cience does not employ a simple

inductive reasoning strategy as

assumed by many who dismiss the
claims of historical science. The inductive
method was proposed by Francis Bacon at
the beginning of the seventeenth century.
The “Baconian method” argues that scien-
tists should gather and combine all relevant
facts, and from these facts derive general
laws.#* However, since the middle of this
century, philosophers of science have recog-
nized that science actually proceeds by the
“hypothetico-deductive method.”s Obser-
vations are made, and a hypothesis is
proposed to explain those observations.
A new set of observations not yet made is
inferred deductively from the hypothesis.
The hypothesis can then be tested against
these new observations, and modified or
rejected if necessary. Although hypotheses
can be rejected by the methodology of
science, they cannot be positively proved.
No scientific theory can be proven in the
sense of a mathematical or logical proof.
Any accepted scientific theory is simply the
best existing unfalsified explanation for the
observations already made. This is as true
for physics as it is for evolutionary biology.
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The historical sciences follow the same
methods and rules as the “hard sciences”
and are no less scientific. The historical
sciences follow the hypothetico-deductive
method in the same manner as does chem-
istry or physics. Predictions made by hy-
potheses in these fields are continually
being tested by new observations. If the
predictions deduced from a hypothesis are
not supported by new observations, then
that hypothesis is modified or rejected.
Scientific research proceeds by an almost
continual process of hypothesis creation
and testing. Many past theories in the his-
torical sciences have been discarded with
the accumulation of new observations and
the development of new theories of greater
explanatory power.

In “hard” sciences such as chemistry or
physics, no less than in the historical sci-
ences, the actual phenomena or processes

Any accepted

scientific theory
is simply the
best existing
unfalsified
explanation

for the
observations

already made.
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being studied are rarely directly observable.
The process of formation of atomic bonds
during a chemical reaction, for example, is
rarely directly observed; it must be recon-
structed from the data collected during the
reaction as interpreted by present theory.
Likewise, subatomic events are reconstructed
from the data obtained from instruments
designed to record those signals which cur-
rent theory predicts. What is available for
analysis are the products or results of experi-
mental events, not the events themselves —
whether those events occurred in a test tube
or a high-energy accelerator. The chemist or
physicist examines the records of past events
to infer unobservable processes. In addition,
only a limited amount of data can be col-
lected from those events. The investigator
must select the data to be recorded. The
recorded data thus will be constrained by
existing theory, the specific objectives of the
experimenter, the limitations of measure-
ment technology, and the practical limita-
tions of time and money. As a result, critical
conditions or factors may remain unknown
and unrecorded. This unrecorded data is lost
irretrievably with each experimental event.
Unless the products of an experiment can be
retained for future analyses (as in chemical
products or cell and tissue cultures), the only
preserved record is the data collected —and
this data is incomplete and subject to bias.

In the historical sciences, the records of
past events are also examined to infer causal
processes not directly observable. But, in this
case, the preserved record is controlled, not
by the investigator, but by nature. What is
preserved are the products (e.g., minerals,
fossils, rocks, faults) of past processes and
events. The available record of past events is
determined not on the basis of human bias,
but by the preservational processes of nature
that produce their own bias. The investiga-
tor then must select from this preserved
record those data deemed significant for the
problems being addressed. Data collected
from the available record of ancient events
by one scientist can be confirmed by the
analyses of others. Scientists can return to
this same record repeatedly and look at it
in new ways — utilizing new technologies or
simply focusing on previously ignored or
unrecognized aspects of the record. Nature
also commonly provides multiple records of
the same or similar events. The geologist or
paleontologist thus has “natural experi-

ments” that provide multiple repeated trials.
There are, of course, some historical events
that are singularities, such as the origin of
the universe, for which there is only one trial.

Other areas of research in the historical
sciences in which the direct observation of
past events occurs routinely are in the fields
of astronomy and cosmology. Because of the
finite speed of light, we are able to directly
observe astronomical events dating back to
very early in the history of the universe.
We can observe the actual birth and death
of stars that occurred millions to billions of
years ago. The blackbody curve of the
cosmic microwave background radiation,
dating from about 300,000 years after the Big
Bang, is one of the most thoroughly docu-
mented of physical observations.

Experiments in the nonhistorical sciences
can be repeated under closely similar, though
rarely identical, conditions. The more com-
plicated the system, the less all conditions
with possible impacts on the experimental
outcome can be controlled. This is particu-
larly true when designing experiments to
study living systems —whether single organ-
isms, populations, or ecosystems. Events and
processes occurring in such systems are not
strictly repeatable, yet scientists can make
useful predictions of future behavior by
studying them. Although unique, each new
event or experimental outcome in a complex
system increases the understanding of the
causal processes involved. Strict repeatabil-
ity is thus not a criterion for the testing and
revision of hypotheses. The repeated occur-
rence of very similar, though not identical,
events in Earth’s history likewise provides
the basis for the testing of theories and the
prediction of future observations.

Historical sciences are just as predictive,
and testable, as the “hard” sciences.6 Like all
scientific disciplines, geology and paleon-
tology proceed by testing the predictions of
existing models and theories. Predictions are
tested against each new observation or anal-
ysis. Obtaining data from a newly analyzed
sample or newly described locality is no dif-
ferent methodologically than obtaining data
from a new experimental trial. In both cases,
the new observations can be tested against
expectations based on previous experience
and theoretical predictions. In stratigraphy
or sedimentology, for example, the measure-
ment and description of each new rock
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outcrop or subsurface core is a test of working hypotheses
based on present understanding. If a specific rock unit is
interpreted to be part of a coastal barrier island complex,
then specific predictions can be made concerning the
geometry of this rock body and the characteristics and dis-
tribution of associated sedimentary rocks. In modern
barrier islands, a whole complex of environments are pres-
ent —shoreface sands, beach deposits, coastal sand dunes,
backbarrier lagoons, tidal inlets with ebb and flood deltas,
tidal channels, and so forth. Each of these environments
has its characteristic spatial relationships, sediment types,
depositional features, and associated biota. If the original
hypothesis of a barrier island was correct, then further
exploration and sampling of the area should reveal the
predicted geologic features and their predicted spatial and
temporal relationships. If the new observations are con-
trary to these predictions, then the hypothesis must be
modified, or if necessary, abandoned.

Another testing methodology used by
both the “hard” and historical sciences is
the reconstruction of inferred conditions
to see if they produce the predicted result.

Geological theories rise and fall based on their ability
to explain previous data and to predict new observations.
All practical applications of geological research (mineral
and oil exploration, groundwater management, pollution
control and abatement, assessment of human impacts on
global change, etc.) are contingent on the ability to predict
future observations based on theoretical models. These
models are based on the observation of current geological
processes, and on the reconstruction of past geological
events and processes from the geological record.

Another testing methodology used by both the “hard”
and historical sciences is the reconstruction of inferred
conditions to see if they produce the predicted result. This
may be done through actual experimentation or by numer-
ical or computer modeling. The conditions may be highly
simplified in order to understand the components of a
naturally complex system, or they may be more or less
realistic. Geologists thus construct flume or watertable
experiments to model hydrologic systems, use pressure
and temperature “bombs” to reproduce conditions in the
Earth’s interior, and construct geophysical computer mod-
els of the mantle and core to understand plate tectonics.
The results of these models can then be compared to
theoretical predictions and to real world observations.
Similarly the physicist, chemist, and biologist commonly
use simplified models to test the behavior of causal factors
predicted to underlie much more complex real-world
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situations. Experiments may be constructed and data col-
lected to test predictions of proposed models or theories,
or to gather information on a system that is not well under-
stood. The relationship between theory, data collection,
and data interpretation is complex. Present theory and
available technology affect what data are collected and
how they are interpreted. The doing of science is always
constrained by its historical context and the biases of its
practitioners. There is no such thing as a pure objective
Baconian science of unbiased observation.” This is true of
both the “hard” and historical sciences. Biased data are not
wrong, just incomplete, and as the body of accumulating
data increases, scientific theories must be modified to be
useful as explanatory and predictive tools. As a Christian
scientist, I have confidence in the advancement of scientific
understanding because I believe that our data, however
incomplete, reflect an objective physical reality.

All theories are accepted based on their predictive and
explanatory power, for their ability to make diverse obser-
vations intelligible. The validation of a scientific theory is
not like a legal proof in which truth must be established
beyond a reasonable doubt. No scientific theory will be
without unresolved problems, inconsistent evidence, or
unexplained phenomena. Comprehensive theoretical con-
structs or paradigms, such as macroevolution or plate
tectonics, not only provide broad explanatory power
but also serve to highlight those observations not easily
accommodated, thus providing direction for further
research. Some theories are ahead of the evidence and oth-
ers struggle to accommodate the data already assembled.
However, it is the generation of new questions that is
the foundation of scientific research. Both the “hard” and
historical sciences are on equal ground here. Scientists
are driven to construct better and better models of the
universe, of how physical reality really is. Thus science
pursues truth, but never claims to have it fully within its
grasp. %)
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Notes
1This dichotomy appears in its most extreme form in young Earth
creationist literature as the distinction between “origins science”
and “operational science.” Duane Gish has stated: “Thus, for a the-
ory to qualify as a scientific theory, it must be supported by events
or processes that can be observed to occur, and the theory must be
useful in predicting the outcome of future natural phenomena or
laboratory experiments. An additional limitation usually imposed
is that the theory must be capable of falsification; that is, one must
be able to conceive some experiment the failure of which would
disprove the theory. It is on the basis of such criteria that most evo-
lutionists insist that creation be refused consideration as a possible
explanation of origins. Creation has not been witnessed by human
observers, it cannot be tested scientifically, and as a theory it is
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nonfalsifiable. The general theory of evolution (molecules-to-man
theory) also fails to meet all three of these criteria, however”
(D.T.Gish, “Creation, Evolution, and the Historical Evidence,” The
American Biology Teacher 132 [1973]: 40. Reprinted in Michael Ruse,
ed., But is it Science? [New York: Prometheus Books, 1996], 266-82).

ZThe view that the historical sciences are neither testable or experi-
mental was expressed by many of those opposed to inclusion of
macroevolution and Earth history in the Kansas science standards.
“As to the specific editing of evolution related content in the Sci-
ence Standards by our BOE, evolution-related concepts having
precise, testable definitions were retained. Thus, Mendelian genet-
ics, DNA structure and variability, mutations in DNA, natural
selection and genetic drift were all retained. Evolution related
content in the domain of historical reconstruction rather than
experimental testing was generally removed, however. Historical
science questions such as the age of the earth or whether dinosaurs
evolved into birds cannot be experimentally tested in the manner
of, say, whether a particular vaccine will prevent a disease. Such
historical issues need to be treated more in the manner of a jury
trial. Evidence is accumulated and alternative reasoned interpreta-
tions of the evidence explored” Paul Ackerman (ICR news release,
Aug 20,1999).

3The “no one was there” argument was frequently used during the
debates over the Kansas science standards. “’I can’t understand
what they’re squealing about,” Bacon said of scientists who oppose
the board’s action. Millions or billions of years ago, Bacon said, ‘[
wasn’t here, and neither were they. Based on that, whatever expla-
nation they may arrive at is a theory and it should be taught that
way’” (“Science vs. the Bible: Debate Moves to the Cosmos,” New
York Times [October 9, 1999)).
This argument also figured prominently in the textbook disclaimer
that was considered but ultimately rejected by the state of

Oklahoma. The text of that disclaimer read in part: “No one was
present when life first appeared on earth. Therefore, any statement
about life’s origins should be considered as theory, not fact. The
word evolution may refer to many types of change. Evolution
describes changes that occur within a species. (White moths, for
example, may evolve into gray moths) This process is
microevolution, which can be observed and described as fact.
Evolution may also refer to the change of one living thing into
another, such as reptiles into birds. This process, called macro-
evolution, has never been observed and should be considered a
theory” (Quoted in Kenneth R. Miller, “ Dissecting the Disclaimer,”
Reports of the National Center for Science Education 20, no. 3 [2000]:
30-3).
Note that these arguments also presuppose the commonly held
fallacy that “theory” means untestable speculation.

41tis interesting to note that a “Baconian” approach was extended to
Scripture by the leaders of fundamentalism in the late 1800s. See
George M. Marsden, Fundamentalism and American Culture (New
York: Oxford University Press, 1980).

5See discussion of scientific methodology in lan Barbour, Religiorn in
an Age of Science (San Francisco, CA: HarperCollins Publishers,
1990) and in Nancey Murphy, Reconciling Theology and Science:
A Radical Reformation Perspective (Kitchener, Ontario: Pandora Press,
1997).

6A recent article making the point that historical sciences are not in-
ferior to experimental science in testing hypotheses is Carol E.
Cleland, “Historical Science, Experimental Science, and the Scien-
tific Method,” Geology 29 (2001): 987-90.

7An interesting discussion of the nature of science is given by Henry
H. Bauer, Scientific Literacy and the Myth of the Scientific Method
(Urbana, IL: University of Illinois Press, 1994).
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Should ASA Defend and Advance
Professional Ethics in Science and
Technology Professions?

by Joseph P. Carson, ASA Member, President of the Affiliation
of Christian Engineers (ACE) <wwuw.christianengineer.org>,
10953 Twin Harbour Drive, Knoxville, TN 37922

jpcarson@ mindspring.com

Lam a licensed professional engineer (P.E.), nuclear
afety engineer, and “eight-time prevailing and still
aggrieved” whistleblower in the US. Department of

Energy (DOE).! l am also a member of ASA. s there a clear -

nexus between being a member of ASA and being willing
to risk and suffer to uphold and defend a profession’s code
of ethics in one’s employment? If so, does ASA have a
collective responsibility in such a situation and how can it
be discharged?

ASA defines itself as “a fellowship of men and women
of science and disciplines that can relate to science who
share a common fidelity to the Word of God and a commit-
ment to integrity in the practice of science (emphasis added).”2
ASA’s Statement of Faith captures this, to some extent, in
its fourth statement:

4. We recognize our responsibility, as stewards of
God’s creation, to use science and technology for
the good of humanity and the whole world.3

I contend this statement does not adequately capture ASA’s
identity and mission. I suggest that ASA’s Statement of
Faith should be amended by adding a fifth statement to
include:

5. “We will model and advocate, individually and col-
lectively, the trustworthy —ethical, competent, and
accountable — practice of our chosen professions.”

ASA is a hybrid organization containing elements of a
both a professional society and a learned society. Profes-
sional societies exist for two basic reasons: (1) advance the
interests of its members and (2) advance greater societal
interests by advancing the ethical, competent, and
accountable practice of that profession. Professional soci-
eties generally advocate a variety of positions in a variety
of ways. Learned Societies exist to further the increase and
dissemination of knowledge in a given area.

ASA’s policy that, “as an organization, the ASA does
not take a position when there is honest disagreement
between Christians on an issue,” reflects the learned soci-
ety part of its nature. Obviously, there can be (and is) a ten-
sion between ASA’s policy of neutrality and its recognized
collective responsibility to use science and technology for
humanity’s good.

In my opinion, ASA’s policy of neutrality has been mis-
applied in the area of professional ethics. I do not think
there can be an honest disagreement between ASAers
about the proposition that, “We (ASA and its members)
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will, model and advocate, individually and collectively,
the trustworthy —ethical, competent and accountable—
practice of our chosen professions.”

I do not fit the standard ASA demographic. I have nei-
ther a Ph.D. nor a career in academe or research. I am a
licensed professional engineer. Engineering is compli-
mentary to science, but quite distinct. Science exists to
determine objective truth about the physical world. Engi-
neering exists to apply science to the world’s resources
for the practical betterment of humankind. Science ethics
focuses on truth. Engineering ethics focuses on public
health, safety, and welfare. That is why many engineers,
but few, if any, scientists, are licensed by the State. The
code of ethics for engineers, implemented on a “strict
honor code” basis, explicitly requires whistleblowing in
situations involving public/ workplace health and safety.

Consider the following relevant observations:

¢ Christians, who are members of a recognized profes-
sion, will spend the greatest portion of conscious hours
in life preparing for or pursuing their career in their
chosen profession.

e Becoming a member of a profession is one of the least
fungible aspects of such a person’s life—-it takes too
many years of academic training and experience to join
a profession and too much money is usually involved
to leave one’s profession to join another. In today’s
society, it is probably easier to change jobs, homes,
churches, and marriages than to change one’s standing
as a professional.

¢ A member of a profession probably has the greatest
influence in life in his or her family and career or pro-
fession.

¢ Professions exist for the well being of their members
and to advance the well being of society at large by
advocating advances in the ethical and competent prac-
tice of that profession. In that way, they differ from
trade unions that exist for solely for the benefit of their
members. In America, professions have a great deal of
autonomy and are, largely, self-regulating.

¢ Professions have codes of ethics. An explicit condition
on membership in a profession is adherence to that
code of ethics. In a sense, professions exist to advance
and defend their codes of ethics. Without a viable code
of ethics, a profession becomes a trade.

¢ While professions are secular, as are their codes of
ethics, a Christian in a profession has a compelling
spiritual reason to uphold and defend them that is not
present for a non-Christian.

¢ An employed Christian in a profession has five distinct
loyalties: (1) country, (2) employer, (3) profession,
(4) self and family and (5) church and faith community.

¢ The church, including organs like ASA, is near silent
about how Christians in a profession should be salt,
light, and leaven in that profession and about how they
should resolve tensions that can arise among the differ-
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ent loyalties. Consequently, much of the institutional
evil that exists in today’s world is enabled by Christian
(and other) members of professions who frequently shirk
their professional obligations to “go in harm’s way,”
out of economic fear or greed. The stakes are frequently
quite high when one places oneself “in harm’s way”
out of professional obligation—loss of career opportu-
nities, if not loss of job, and blacklisting are all too
frequent occurrences.

In Luke 3:10-15, John the Baptist gives some guidance
on professional ethics, which reduces to “do the right
thing by your professional obligations.” As the protago-
nist in Carson v. DOE, I argue that my “offense” has been
placing my professional obligations for public/workplace
health and safety, as described in the code of ethics for
engineers and the “rules of professional conduct” for
P.E.’s, before my self-interest, something for which DOE
apparently will neither forgive nor forget.

ASA has been generous in reporting my case in its
newsletter, Newsletter of the American Scientific Affiliation
& Canadian Scientific and Christian Affiliation. However,
because its policy of neutrality trumps its stewardship
mandate in matters of professional ethics, ASA perceives
no collective responsibility to use Carson v. DOE (or similar
situations) as an opportunity to collectively defend or
advance the code of ethics for engineers.

Despite ASA’s general policy of neutrality, limited
resources, and legal realities, it can advance the profes-
sional code of ethics of its members in the workplace in
three ways if ASA revises its Statement of Faith:

1. File (or join) explicitly neutral amicus curige briefs
(i.e. friend of the court briefs) that clearly disavow any
knowledge on any contested particular in nonfrivolous
workplace discrimination cases involving professional
ethics but that uphold and defend the importance of pro-
fessional codes of ethics and a professional’s adherence to
them in his or her employment.4

2. Contact the employer in instances when the profes-
sional is legally vindicated, and formally express concern
that the employer not only offended the particular
employee, but also the entire profession’s code of ethics.
Furthermore, urge the employer to restore the offended
employee and address its workplace culture that contrib-
uted to the unlawful discrimination.

3. Call for the most severe professional sanctions (up
to permanent expulsion) in cases where one member of a
profession engages in workplace reprisal against another
who has adhered to professional obligation.

In my opinion, ASA should clarify its neutrality policy
with its stewardship and integrity mandates in matters
involving professional ethics. Adherence to professional
ethics, even in obedience to Jesus’ calling to be “salt, light
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and leaven,” can cost a professional quite dearly. While
one’s life and liberty are not called into play, in America at
least, just about everything of value—one’s job, career,
personal reputation, professional reputation, savings, and
family —are “in-play” all too often in these cruel situations.

After sixty years of existence, ASA does not see itself as
havinga “salt, light, and leaven” role that includes actively
upholding/defending/advancing the codes of ethics of
the science and technology professions. Obviously, I think
ASA should be more active and thereby consistent with its
“commitment to integrity in the practice of science,” and
its responsibility to “use science and technology for the
good of humanity and the whole world.”

I fault the broader “religion-science” dialogue for its
lack of focus on professional ethics. “Physician heal thy-
self” seems to apply, particularly as broader ethical state-
ments seem to regularly emanate from the dialogue. I also
fault ASA and the broader “religion-science” dialogue for
its general silence to the reality of religious persecution
in the world. It is self-evident that religious freedom is
fundamental to ASA’s existence and the religion-science
dialogue in general. Thus, ASA should actively work to
advance, defend, and uphold religious freedom in the sci-
ences and engineering professions. I contend that ASA
needs to become an agent of change.

ASA can become an effective agent of change in the
following three ways:

1. Corporately call upon America’s major scientific and
engineering professional societies to amend their constitu-
tions, by-laws, and policies as necessary to incorporate the
standard “anti-discrimination” language (i.e. the societies
will not discriminate in membership on basis of sex, age,
nationality, color, race, religion, etc).

2. Corporately call upon these major professional soci-
eties to establish policies requiring similar “anti-
discrimination” language in the constitutions, by-laws,
and/or policies of major professional societies in other
countries with which they establish formal ties.

3. As individual members, advocate the same proposal
within the major professional societies to which they hold
membership. If my experience is illustrative, positions of
leadership and influence in these professional societies go
begging, and these organizations are quite responsive to
the expressed interests of their membership.
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My proposal may not seem like much in light of the
religious persecution and other human rights issues in the
world, but it is something worthwhile and feasible that
might help persuade more people to join ASA and/or
retain their membership. More importantly, it would be
a sign of solidarity/brotherhood to Christians and others
in the sciences and engineering professions who face per-
secution for their religious faith. ASA is a membership
organization, everyone’s voice counts, so please give the
ASA Council (and others ASAers) the benefit of your

thoughts by email, telephone call, and/or letter. ¥

Notes
Iwww.carsonversusdoe.com
www.asa3.org/ ASA /aboutASA.html
Swww.asa3.org/ ASA /faithASA . html
‘www.carsonversusdoe.com/amicus.htm is an example derived
from the 1977 BART brief of the IEEE

Intelligent Design and
Metaphysics

by Donald O. Van Ostenburg, ASA Fellow, Emeritus Professor
of Physics, DePaul University, Chicago, IL
dvanoste@depaul.edu

One of the unresolved questions in the contemporary
Intelligent Design (ID) movement is, “How does
divine action take place in the world?” George L. Murphy
in his recent article says: “We must begin with the affirma-
tion that God does indeed act in the world and in fact that
God is involved in everything that happens in the uni-
verse.”! When we speak of the universe, we must grasp
the scale of sizes involved —distances much smaller than
atomic nuclei to greater than the farthest galaxy.

John 1:1-3 tells us that before anything existed there
was Christ with God and he created everything there is—
nothing exists that he did not make. How did he do it?
He did this by speaking his Word. In Col. 1:15-20, we are
told that through Christ all things continue to exist and
are held together. Thus, creation/evolution is not only a
historical event, but a continuing present reality.

How is one to merge this with the ID concept of mind-
like action (designing) with hand-like action (building)?
As is known from special relativity, we live in a world
of four dimensions—three of space and one of time—or
in a space-time continuum. Recent string theories say the
universe has eleven dimensions —that is, a hyperspace. We
live in a multidimensional universe. The world we see,
hear, and feel is the three-dimensional surface of a vast
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four-dimensional sea, with time as a fourth coordinate of
the hyperworld.

As early as 1893, Arthur Willink suggested that God
lives in the ultimate infinite dimensional space —a Hillbert
Space.2 More recently, Martin Gardner’s article in Scien-
tific American investigated the concept of the fourth spatial
dimension,® and was reviewed by Rudy Rucker in The
Fourth Dimension *

In summary, what lies outside our four-dimensional,
space-time continuum is the world of God, a world of five
or more dimensions. In this world, no longer is theology
embarrassed by the contradiction between God’s imma-
nence and transcendence. Hyperspace touches every part
of three-dimensional space. God is closer to us than our
breathing. He can see every portion of our world, touch
every particle without moving a “finger” through space.
Yet the Kingdom of God is completely outside three-
dimensional space, in a direction we cannot even point.

To an eye in God'’s space, whatever higher dimension
this may be, there is a perfect revealing of hidden and
secret things.” Thus, God is omniscient and has a perfect
view of our being. In this sense, in him we live, move, and
have our being. He is continually creating and holding
things together by his Word. God can always be designing
and building for the purpose of his own glory as we read
in Col. 1:16. Why not let metaphysics, spirituality, etc. be
more prevalent in our thinking for, as it says in Acts 17:27,
“God is not far from us”?

H.]. Van Till has enlarged the ideas of Augustine and
Basil and has suggested that God has given to inert matter
“Robust Functional Integrity.”¢ In this scenario, the cre-
ation has been equipped by its Creator to do whatever
the Creator calls upon it to do. A hyperworld would put
creation where it is, directly in God’s “hands” —not in the
matter he created.

Throughout the billions of years of earth’s history,
Christ designed and created the first irreducibly complex
life forms from the simplest to the more complex. We see
a timeline of his creation in this history of our world as we
view fossil remains from the Precambrian to the present.

*
Notes

1George L. Murphy, “Chijasmic Cosmology and Creation’s Func-
tional Integrity,” Perspectives on Science and Christian Faith 53, no. 1
(March 2001): 7-13.

2Arthur Willink, The World of the Unseen: An Essay on the Relation of
Higher Space to Things Eternal (New York: MacMillan, 1893).

3Martin Gardner, “An Adventure in Hyperspace at the Church of
the Fourth Dimension,” Scientific American (Jan. 1962): 136-43.

4Rudy Rucker, The Fourth Dimension: A Guided Tour of the Higher
Universes (Boston: Houghton Mifflin Co., 1984), 59.

5Ibid., chapter 11.

¢H.]. Van Till, “Is Special Creationism a Heresy?” Christian Scholar’s

Review; see Science and Religion Resource CD-The John Templeton
Foundation: 400-16.
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GOD’S COVENANT WITH ANIMALS: A Biblical Basis
for the Humane Treatment of All Creatures by J. R. Hyland.
New York: Lantern Books, 2000. 126 pages. Paperback;
$14.00. ISBN: 1930051158.

Hyland is an ordained minister who has worked in prison
ministry and currently works with migrant farm workers.
She edited Humane Religion, a bimonthly journal, for sev-
eral years, and has contributed numerous articles to
religious periodicals. She is actively engaged in support-
ing issues of female equality and animal rights. Her
previously published book, Sexism Is a Sin: The Biblical
Basis of Female Equality, addresses the first of these two
issues while this book addresses the second issue, that of
animal rights.

As the title of the book suggests, the Hyland’s goal is
to provide biblical support for the thesis that all living
creatures should be treated humanely. Much of this sup-
port is taken from the writings of the Old Testament pro-
phetical books. Hyland suggests that the teachings of the
latter prophets emphasized several themes including the
importance of social justice, a rejection of ceremonial and
sacrificial religion, and the inclusion of the animal king-
dom in God’s Kingdom of the future. Several passages are
cited as evidence for her thesis that the man-made sacrifi-
cial system of the Old Testament, which flourished under
the supervision of the priesthood, was an abominationdEn
the sight of God and needed to be abolished. Accordingto
Hyland, the prophets not only condemned the practice of
animal sacrifice, but also tried to reestablish the teaching
contained in the book of Genesis regarding God’s care for
and covenant with the entire animal kingdom.

In addition to passages from the prophetical books of
the Old Testament and the book of Genesis, other evidence
is cited from the life and ministry of Jesus Christ. Jesus
reminded the Jewish people that the prophets had called
for an end to sacrificial worship and he also predicted
that this system of worship would end with the destruc-
tion of the temple in Jerusalem. According to Hyland,
Jesus continually revealed a God of compassion whose
concern extended to all creatures. This is supported by the
comparison of his role to that of a good shepherd who
is continually concerned about the welfare of the flock.
The author also uses the incident of Jesus cleansing the
temple as evidence for the need to abolish the Old Testa-
ment sacrificial system, a system based upon the use and
abuse of helpless animals. One additional line of evidence
from the New Testament is derived from the book of
Revelation, which records the fact that all kinds of God’s
creatures will be represented in heaven.

After supporting her main premise from selected pas-
sages of Scripture, the author describes several ways in
which the humane treatment of animals can be directly
applied to our contemporary lives as Christians and to our
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society as a whole. Hyland condemns the wearing of furs,
the practice of recreational hunting, and the use of animals
in medical experiments. She also strongly suggests that a
vegetarian diet is preferable from a biblical perspective as
well as from a human health perspective and that many of
the books listed in her recommended reading section deal
with this theme. For Hyland, the Kingdom of God come to
earth is a kingdom in which justice, compassion, and love
for all creatures should be a reality. In this kingdom,
humans and nonhumans are to live in peace with their
own kind and with all other species as well.

The author is to be commended for writing about a sub-
ject that is rarely discussed among Christians or addressed
from the pulpit. Her explanations of various biblical pas-
sages are both interesting and thought provoking. One
criticism, however, concerns the selectivity of the biblical
material used to support the book’s main thesis. The
author makes that assumption that the entire sacrificial
system of the Old Testament was an invalid form of wor-
ship. While it is certainly true that this system was abused
during the time of the prophets and needed to be
reformed, the book of Leviticus claims that the system was
instituted by God, and a number of laws were included to
ensure that this system of worship was properly main-
tained. The only place where a passage from Leviticus is
mentioned is in the appendix, where it is argued that sacri-
ficial religion was initiated by humans to legitimize their
desire to consume animal flesh. There is no discussion of
the dietary laws listed in the book of Leviticus, the obser-
vance of the Passover in the book of Exodus, or the Old
Testament justification for the doctrine of the atonement.

Another criticism centers upon the author’s treatment
of the doctrine of the atonement in the New Testament.
According to Hyland: “The God whom Jesus came to earth
to reveal was nothing like the God of Paul’s understand-
ing” (p. 71). Hyland argues that Paul constructed his own
theory of Christ as the sacrificial victim for the forgiveness
of sin and that the Christian church has erroneously
propagated this theory. By suggesting that Paul’s under-
standing of Christ’s death was flawed, the author calls into
question the authority and teaching of the Pauline epistles
as a whole. In choosing to regard any biblical passage
which poses a challenge to the book’s premise as false
teaching, the author undermines her own “biblical basis”
for the humane treatment of all creatures.

Reviewed by |. David Holland, Biology Instructor, Springfield College
in Illinois, 1500 North Fifth Street, Springfield, IL 62702.

4
5 FAITH & SCIENCE

CAN A DARWINIAN BE A CHRISTIAN? The Relation-
ship Between Science and Religion by Michael Ruse. New
York: Cambridge University Press, 2001. 242 pages. Hard-
cover; $24.95. ISBN: 0521631440.

Ruse’s parents were Christian believers for whom he had
the greatest respect. Nevertheless, Ruse is an agnostic. But
that is not the point of this stimulating book. Ruse wishes
to establish what it is to be a Darwinian and to be a Chris-
tian, where the positions agree and where they are in
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tension, whether it is possible to hold both views simulta-
neously, and on what terms.

Many people will not be happy with Ruse’s argument
that some form of Darwinism is true, and if Christianity
cannot be harmonized with it, Christianity must be dis-
carded. However, Ruse bends over backwards to be fair
to Christianity, using the work of Christian thinkers — par-
ticularly Ronald Fisher and Theodosius Dobzhansky —
whenever possible. And he delights in using the work of
E. O. Wilson and Richard Dawkins to support a Christian
position within Darwinism.

I did not find Ruse’s discussion of miracles satisfying.
Ruse enunciates the liberal Christian’s theological objec-
tion, that anything extra-natural makes God a conjurer.
But Ruse only scratches the surface of the conservative
Christian position, noting that, in this view, extra-natural
miracles fit into the supernatural regularities of God’s plan
for us and for the universe. To be fair, none of this is Ruse’s
concern; he simply wants to point out that acceptance of
supernatural miracles is intellectually defensible. “There is
nothing in Darwinism, or in the notion of science that it
supports, which says that your commitment is wrong or
stupid. Yours is not a scientific commitment, but you knew
that already.”

Ruse has much to say on the problem of natural and
human evil. “Darwinism stresses the natural evil in the
world ... [opening] the way to the Christian response ... if
you are a Darwinian looking for religious meaning, then
Christianity is a religion which speaks to you. Right at its
centre there is a suffering god, Jesus on the Cross. This is
not some contingent part of the faith, but the very core of
everything.”

Furthermore, Ruse points out that God cannot do the
impossible: it may be that the existence of free, intelligent
creatures requires the universe to be as it is. “The Darwin-
ian supports this argument; ... you cannot get adaptive
complexity without natural selection.” And you cannot get
natural selection—or perhaps even a knowable universe —
without pain.

Ruse is not sure that the exchange —autonomy, intelli-
gent sentience and hope, for pain and suffering —is worth
it. But Darwinism supports the legitimate Christian posi-
tion that we cannot know as God knows; “as a Darwinian
you ought to be dubious about thinking that your selec-
tion-based attributes and powers ... give you total insight
into ultimate metaphysical reality.”

Nevertheless, there are tensions here. Sociobiology,
which allows us to explain both original sin and our moral
conscience, leads to relativism: what is moral in one time
and place might be immoral in another. Furthermore, Ruse
does not address how Darwinist explanations could be
used to make sense of the Christian’s realization that the
universe is fallen, imperfect: if the universe must be what
it is, how can it be fallen? Here John Haught's God After
Darwin —to which Ruse does not refer —is helpful: creation
is a work in progress, unfinished until God’s purposes are
fulfilled.

Ruse concludes that the answer to his question is affir-
mative, and yet ... “Is the Darwinian obligated to be a
Christian? No, but try to be understanding of those who
are. Is the Christian obligated to be a Darwinian? No, but
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realize how much you are going to foreswear if you do not
make the effort, and ask yourself seriously (if you reject all
forms of evolutionism) whether you are using your God-
given talents to the full.”

This book has received high praise from both Chris-
tians and non-Christians working in the science-and-
religion field. It has its limitations and disappointments;
a few of them are pointed out above. A non-Christian
himself, Ruse does not present a fully coherent Christian
position within Darwinism. But he points to many ways in
which such a position may be defined. This book is highly
recommended for all serious Christians, especially those
who also wish to take science seriously.

Reviewed by Daniel |. Berger, Professor of Chemistry, Bluffton College,
Bluffton, OH 45817.

WHEN SCIENCE MEETS RELIGION: Enemies, Strangers
or Partners? by Jan G. Barbour. New York: HarperCollins
Publishers, 2000. 204 pages, index, notes. Paperback; $16.00.
ISBN: 006060381X.

In 1991, Barbour published Religion in an Age of Science:
The Gifford Lectures, 1989-1991, Volume 1. So well received
was this book for persons concerned with science/religion
boundary issues that he issued a revised, retitled (Religion
and Science: Historical and Contemporary Issues), and
expanded edition of it in 1997. The second of these holds a
place of prominence on my own library shelf.

Religion and Science is a difficult read, however, and its
366 pages (of very small text) have turned away many
readers. When Science Meets Religion is Barbour’s attempt
to summarize and make clearer his arguments on a some-
what less scholarly level. He has succeeded admirably.

Barbour is retired from Carleton College where he was
both a professor of physics and a professor of religion.
Among his other well-known publications are Ethics in an
Age of Technology and Myths, Models and Paradigms. He was
the recipient of the Templeton Prize for Progress in Reli-
gion in 1999.

Those who have read my book reviews in PSCF before
know that I often refer to significant publications as “keep-
ers.” This one is beyond that designation. For all ASA
members, who are presumably interested in science/ faith
issues, this book is a requirement. I cannot recommend it
too highly.

Barbour’s masterpiece can be described best structur-
ally. He posits four wholly separate ways of thinking
about science and religion: Conflict, Independence, Dia-
logue, and Integration. In chapter 1, he discusses each of
these. In chapters 2, 3, 4, and 5, he considers four areas of
study which each view must necessarily consider: astron-
omy/creation, quantum physics, evolution, and genetics.
In each chapter, he discusses each model, so one can visu-
alize this book as setting forth, in clear and persuasive
prose, each of the four ways of viewing science/religion
for each of the four issues, a very neat 4 x 4 matrix. It may
be of interest to those familiar with his earlier works that
his previous subcategory, “nature-centered spirituality,”
is omitted entirely in this volume. It is not clear if he has
abandoned it or has left it out for reasons of space.
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Barbour treats fairly the claims of the Conflict model,
but argues against it. He accepts some of the insights of the
Independence model, but, in the end, casts his lot with the
proponents of Dialogue and Integration.

In a concluding chapter, “God and Nature,” having
argued that both the Conflict and the Independence mod-
els are unsatisfactory, Barbour discusses how [God’s
actions in this world can be seen as consistent with a
universe of apparent causality. Here he treats the models
of Murphy, Polkinghorne, Whitehead, and others; having
done so, he leaves the evaluation of these models to the
reader. He concludes:

All models are limited and partial, and none gives a
complete or adequate picture of reality. The world is
diverse, and differing aspects of it may be better
represented by one model than another ... the use
of diverse models can keep us from the idolatry
that occurs when we take any one model of God too
literally. Only in worship can we acknowledge the
mystery of God and the pretensions of any system of
thought claiming to have mapped out God’s ways
(p. 180).

The $16.00 cost for this book may well be the best book
money you have ever spent.

Reviewed by John W. Burgeson, Stephen Minister, First Presbyterian
Church, Durango, CO 81301.

GODFARING: On Reason, Faith, and Sacred Being by
Francis Clark. Washington, DC: Catholic University Press,
2000. 229 pages. Paperback; $24.95. ISBN: 0813209595.

Godfaring is the author’s lifetime ruminations on faith and
reason, particularly as relating to natural theology. Francis
Clark uses his prowess as a former theology professor
from the Pontifical Gregorian University, to show how
Catholicism harmonizes with natural theology, views the
role of non-Christian religions, and addresses one of the
grand questions of Christianity, i.e., the problem of evil.

Clark has written a dense text requiring some determi-
nation to uncover the nuggets buried within complicated
sentence structures and obscure terms such as otiose,
regnocentrism, and ecclesiocentric. Clark’s discussion of
universal salvation provides an example of both the prose
and theological persuasion that pervades the writing.

One may distinguish two different senses in which the
non-Christian religions are said to be communities of sal-
vation. In the second sense, which is more questionable
theologically, the proposition is interpreted to mean that
the non-Christian religions serve, each in its own pattern
of creed and cult, as divinely sanctioned pathways of
revelation and salvation in their own right, parallel to—
yet independent of—that of Christianity, leading their
adherents to the ultimate union of all believers in the
eschatological Kingdom of God, towards which all reli-
gions converge (pp. 82-3).

Clark draws heavily from the Catholic catechism and
papal writings to develop an overly optimistic natural
theology and role for human reason. “Thus the age-old
and sternly exclusivist interpretation of the Christian doc-
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trine of salvation has been finally discredited as a historic
misinterpretation” (p. 70). Several of the early chapters
examining the possibility of salvation through a natural
theology or non-Christian religions are at odds with argu-
ments presented in later chapters, particularly in “The
Dark Mystery of Evil” (chap. 11). However Clark provides
valuable insight into the human condition and asks several
penetrating questions. He writes: “We are all children of
the same Father, all bearing his lineament. In all faces is
glimpsed the face of God. Why is it, then, that the com-
pany of those kinsfolk in God’s family does not lead us
more easily to him? Why, rather, do contemplative souls
often find deeper awareness of God’s presence in solitude,
away from human beings rather than in the midst of
them?” (p. 178).

Godfaring is a synthesis relating Catholic thought to rea-
son, faith, and natural theology. The book has a distinct
niche for Catholic scientists and provides a valuable sum-
mation of natural theology from a Catholic perspective.

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

THE HEALING CONNECTION: A World-Renowned
Medical Scientist Discovers the Powerful Link Between
Christian Faith and Health by Harold G. Koenig with
Gregg Lewis. Nashville: Word Publishing, 2000. xii + 211
pages. Hardcover; $21.99. ISBN: 0849916224,

Geriatric psychiatrist Koenig, founder of the Center for the
Study of Religion/Spirituality and Health at Duke Univer-
sity Medical Center, has spent one-quarter of a century
doing research related to religion and health and analyz-
ing the findings of his own and others’ studies. This
autobiographical study for the first time narrates events
and experiences of his own life, interweaves accounts of
his research with clinical experiences, and points to appli-
cations for Christians in medical practice, research, and
ministries.

Details of the story of his early life include tribulations
and hardships associated with his education, the use of
drugs, experiences at Jane Goodall’s Chimpanzee Project
in Tanzania, climbing Mt. Kilimanjaro, searching for truth
and meaning through Eastern and New Age religions,
physical injury, divorce, expulsion from medical school
and later readmission, and stages in his career that are
better read than summarized. Along the way, a Christian
spiritual awakening brought inner peace and strength,
especially through The Living Bible. Isaiah 61:1-3, a grow-
ing knowledge of “the plight of the elderly” in America,
and Matt. 25:34-40 gave him a deep sense of God’s calling
to serve the elderly and people suffering from depression.
Medical practice “was no longer just my profession; it
became a ministry to others. And it would become my way
to serve Jesus” (p. 73).

His commitment was deepened through participation
in an influential congregation and a personal pilgrimage to
Rome and Israel during a break from his third year of resi-
dency. “Just a week spent walking in Jesus’ footsteps had
such a profound impact on me that I determined to spend
the rest of my life trying to follow him” (p. 80). Marriage to
a committed Christian, growth in spiritual maturity, learn-
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ing the significant role of personal spiritual experiences
in the lives of elderly patients, a fellowship in geriatric
medicine, a residency in geriatric psychiatry, appointment
to Duke’s faculty, and finding that nearly one-third of
patients surveyed had spiritual experiences similar to his
own were elements of preparation for the conviction that
he should publish God’s glorious acts (Psalm 96:34, Living
Bible). The result has been fourteen books prior to this one,
forty book chapters, over twenty-five research projects,
and some 150 professional articles examining the effects of
religious faith on physical and mental health (p. 93).

Chapters 9-11 sumumarize twenty-three generalizations
from the findings of some 1,200 studies. “The pile of evi-
dence is growing and showing that spiritual faith has a
very real, scientifically measurable, and positive associa-
tion with mental and physical well-being” (p.125). The
only negative discovery is that those who frequently attend
religious services are more likely to be overweight. On
average, people with negative religious beliefs and behav-
jors have worse health than others (p. 148).

Chapter 12 summarizes and critiques the “red flags”
thrown up when faith does not heal, an experience Koenig
himself is now familiar with, for he suffers from a slowly
progressive disabling arthritis. Then Chapter 13 summa-
rizes what the research means—religious faith and
practice are connected to mental and physical health, and
God can and will use illness to heal us more completely
and at a deeper level than could be possible in any other
way. How Christians ought to respond to the research
findings (with encouragement, hope, concern, and com-
passion) is the focus of Chapter 14. Among other things,
we need to help those who are ill and disabled to identify
their particular gifts or talents and give them opportunity
to use their gifts to serve God by serving others.

The book concludes with “The Call to Care” (chap. 15),
which emphasizes the importance of ministering to three
categories of twenty-four psychological and spiritual
needs —those related to self, to God, and to others. “What
amazes me ... is how the Christian faith addresses each of
these needs so directly. ... the Great Physician’s example
and his admonitions about caring for those who are sick
have never been more relevant than they will be in the
years ahead” (pp. 210-1).

This is Koenig's first account of the ways in which his
personal life experiences and especially his faith in Christ
interact with his medical research. It is not a bibliographi-
cal resource and is not even indexed, but it is a powerfully
moving testimonial to the power of God and the fact that
careful scientific research affirms the truth of Scripture.

Reviewed by David O. Moberg, Sociology Professor Emeritus, Marquette
University, 7120 W. Dove Ct., Milwaukee, WI 53223.

WHO IS GOD? Integrating Faith and Learning to Address
This Question by Robert B. Fischer. Bloomington, IN:
1stBooks Library, 2000. 168 pages. Paperback; $9.95.
ISBN: 1588202429.

Fischer, with a Ph.D. from the University of Illinois, is a'
longtime member of the ASA and many readers may be
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familiar with his book God Did It, But How? He has spent
much of his life in academics at both secular and Christian
universities.

This book addresses the challenge of the integration of
faith and learning through a discussion of the nature of
God. The discussion is framed by the answer given in the
Westminster catechism. Scientific findings and theories
are used to illustrate explanations of the catechism’s
answer. Though the book contains numerous discussions
of physical systems and phenomena, there are no illustra-
tions (except the one on the cover), notes, or supplemen-
tary materials other than a single page summary that
appears at the end of the text.

The book begins with a brief discussion of the meaning
of God from various religious perspectives and then
focuses on the Christian definition as provided by the
Westminster catechism. The author discusses how special
and general revelation can both provide insight into this
definition. The nature of special revelation is discussed
with respect to inspiration and interpretation. The nature
of general revelation is discussed with respect to the scien-
tific method and scientism. A methodological discussion
of the catechism’s answer is then given using references
to both special and general revelations. The references to
general revelation range from cosmology to subatomic
particles. The wonder and breadth of the general revela-
tion are used to illustrate such concepts as infinite as a
descriptor for God.

The theme of this book is that both general and special
revelations contribute to learning and to faith and that
faith and learning contribute to our understanding of both
special and general revelation. This idea is nicely illus-
trated on the cover of the book where learning and faith
appear in a column on the left and general and special rev-
elation appear in a column on the right. Lines are drawn
from each of the items on the left to both items on the right.
The author explains these concepts in his usual clear and
readable manner. Fischer does not present anything new
in the way of theology or scientific theory. What is unique
is his example of how the study of science can be inte-
grated into a discussion of the Christian faith.

This book would be a supporting text for those who
hold to the reformed tradition of the integration of faith
and learning. The book is also valuable instruction for
those in academics who are endeavoring to integrate faith
into the content of their discipline. Unlike many books
that may address apparent conflicts between faith and
science, this book exemplifies the integration of faith and
learning. What is notably lacking in the book, and what
could significantly improve and expand upon the desired
impact of the scientific discussion, are illustrations. Illus-
trations, such as the one on the cover, would have been
very helpful to explain the concept of the integration of
faith and learning and to accompany the scientific discus-
sions of such topics as cosmology and subatomic physics.
The lack of effort to provide illustrations, references, notes,
or a bibliography is disappointing.

Though the book has its shortcomings, it is still a book
that can be read both for its intellectual discussions and for
its meditative value. The book is edifying for those who
know God and may be a revelation for those who do not.
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It clearly presents the Gospel of Christ in a unique manner
that makes use of both special and general revelation.

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

CAN SCIENCE BE FAITH-PROMOTING? by Sterling B.
Talmage. Salt Lake City, UT: Blue Ribbon Books, 2001. 253
pages. Paperback; $18.95. ISBN: 0963473239.

Sterling B. Talmage (1889-1956), son of James E. Talmage,
was a teacher, geologist, and writer. Both Talmages taught
geology with Sterling teaching at the University of Utah.
The Talmages were both spokesmen for old-earth geology
and evolution as faith promoting. They were members of
the Church of Jesus Christ of Latter Day Saints (LDS) and
their writings are specifically addressed to science-related
theological issues within the LDS. Much of the work of
Sterling B. Talmage is archived at the University of Utah
Marriott Library.

This book is a reprinting of the original written in the
1930s. It is introduced with several essays describing the
historical setting of the original publication. In addition,
it contains a section of correspondences. These are corre-
spondences from LDS clergy and both Talmages. Taken
together, these three parts—the introduction, the book
itself, and the correspondences—make for a far more
dramatic reading than one would expect for a book of
this genre.

The body of Talmage’s book is arranged into four parts.
The first part discusses the question of whether science can
be faith affirming. In this section, Talmage first defines
several terms such as science, faith, creation, natural,
supernatural, dogmatism, open mindedness, scriptural,
fundamentalism, modernism, and evolution. With these
definitions, he introduces the idea of science versus faith
as a pseudo-issue and prepares the reader to engage in a
productive discussion of the science and theology to come.
He then continues with a discussion of the findings of
science in the areas of astronomy, physics, chemistry, pale-
ontology, and biology. The summation of this presentation
is to state that the evidence for an old earth and an older
universe is overwhelming and that the idea of an old earth
is not unscriptural.

The second section of the book discusses creation based
on the scientific evidence presented in the first section and
a theological discussion that includes references from the
Bible and other works that are part of the LDS. Much of
this discussion relates to methods of interpretation: literal,
figurative, and how to make the judgment of which
method should be applied. Talmage strongly states that
a litera] interpretation of some scriptural passages does a
disservice to the reader. He relates these discussions back
to the definitions he offered earlier in section one.

The third section of the book is devoted to the discus-
sion of evolution and whether it can be faith-promoting.
Talmage discusses the principles of evolution, the geologi-
cal record, and the evolution of humans. He protests the
idea that the evolution of humans is unscriptural. He says
it may be nonscriptural, but it is not unscriptural. Talmage
states the study of natural law is faith-promoting. He says
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we must think of God not as a magician wielding miracles
but as “the great engineer, the designer, and operator of
the universe.” Talmage defends the methods of science in
determining the natural processes involved in the creation
of the universe and states that such efforts do not under-
mine faith, but affirm faith. He continues his discussion of
human evolution in the fourth section of the book with
respect to the evolution of Adam, and the existence of
“Pre-Adamites.” Much of his theological discussion of
human evolution comes from the LDS book Doctrines and
Covenants.

Talmage makes a strong argument that science can be
faith-affirming. Although the book was written in the
1930s, the discussion is not dated and the issues presented
are still timely. Talmage writes as a geologist and as a
person who is striving to better understand his faith and
gain a closer walk with his God. The introductory essays
and the collection of correspondences give a glimpse of
the people and ideas of the time. The correspondences of
Talmage with his father and with the leading clergy of
the LDS are especially interesting. The book is not easily
put down because of wanting to know what might happen
next. Though this makes for exciting reading, it also illus-
trates the challenges of scientists who choose to confront
anti-science ideas within their church and community. The
book then becomes more than a scientific and theological
discussion of science and faith. It becomes the personal
story of scientists dealing with anti-science elements
within a beloved church.

This is a book that can be read for its discussion of
science and faith and for the story of Sterling B. Talmage.
For these reasons, it is suitable for those who want to learn
more about the issues surrounding the debate of evolution
and “creation science” and for those who find themselves
in a similar teaching role as Sterling B. Talmage.

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

CREATION AND THE ENVIRONMENT: An Anabaptist
Perspective on a Sustainable World by Calvin Redekop,
ed. Baltimore: Johns Hopkins University Press, 2000. 283
pages. Paperback; $19.95. ISBN: 0801864232.

A visit to the publisher’s web site for this book states:
“What the Amish can teach us about creating a sustainable
world.” Amish may be the most distinctive of Anabaptist
groups but they are not the largest; Mennonites are the
largest group of Anabaptists.

Identifying oneself as a Mennonite gives no clear indi-
cation of theology except for the requisite pacifism. This
is one of the problems as well as one of the strengths of
Creation and the Environment, an edited volume with four-
teen contributors with a range of liberal and conservative
views.

The first of the four parts of the book deals with human
activities and their alteration of the creation. The chapter
on population density mentions Garrett Hardin more than
God and gives us little biblical reason to consider popula-
tion control.
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1 was disappointed to find hints of syncretism in an
article on the Amish view of the environment with such
practices as honoring the god Donar and planting accord-
ing to astrological signs. Remaining chapters in Part 1I
deal with other aspects of Mennonite life in relation to
the environment. Mennonites are one of the more active
Protestant groups for environmental concerns in the politi-
cal arena.

Section three of the book is ” Anabaptists” Theological

and Historical Orientation.” Here, again, there is a diver-

sity of theological views. Readers of PSCF would probably
be most comfortable with the views of Thomas Finger.
He states that the focal point of Anabaptist/Mennonite
theological understanding is best expressed “...as the
process that brings everything under the radical, living
lordship of Jesus Christ.” Amen! His chapter would make
for good reading for any Bible-believing Christian inter-
ested in the environment.

This section of the book was also instructive for me to
realize that the followers of Menno did not choose to be
agriculturalists. Because of persecution, it was often the
only option for them to survive.

Creation and the Environment concludes, appropriately,
with challenges to care for the environment. Appendix A
is a letter to the U.S. Congress from the Mennonite Central
Committee (MCC) with the unabashed request to “... recom-
mit government to preserving the beauty and diversity of
creation ...” This is followed by the MCC statement on the
environment, notes for each chapter, and a useful index.

Other denominations and groups of Christians have
much to learn from the present work. For example, where
is a Baptist view of the environment?

Creation and the Environment is a helpful, valuable con-
tribution to the growing corpus of writing on Christianity
and the environment.

Reviewed by Lytton John Musselman, Mary Payne Hogan Professor of
Botany, Old Dominion University, Norfolk, VA 23529-0266.

& HISTORY OF SCIENCE

GOD’S FUNERAL: A Biography of Faith and Doubt
in Western Civilization by A.N. Wilson. New York:
Ballantine Books, 1999. 354 pages + notes, bibliography
and index. Paperback, $16.00. ISBN: 0345439597.

This title is bound to draw gasps from the Christian com-
munity, thinking that it advocates atheism. Nothing could
be further from the truth. It is a comprehensive history of
the rejection of God by nineteenth century intellectuals.
The title comes from Thomas Hardy’s poem by the same
name—a sad ode to Hardy’s own rejection of God’s
existence.

Wilson begins with the epistemological rejection of
God by looking back at the effects Hume and Kant had on
the Western World. Hume had removed the philosophical
necessity for believing in God by questioning the idea that
there is a mind behind the universe. Hume claimed that
humankind anthropomorphized this Mind by making a
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human’s mind the model or standard for the entire uni-
verse. Then came Kant's differentiation between noumena
(things in themselves) and phenomena (that which we
observe). Once it was admitted that the noumena could
never be known in and of itself and that all we could actu-
ally observe were the phenomena, the entire nature of
truth was changed. No longer was God the basis of truth,
but phenomenalism became the sole determiner of truth. If
it could not be observed, then it could not be discussed
with any certainty.

Wilson then follows the effect of these issues on several
notable nineteenth century intellectuals, many of whom
are little known today. These include Jeremy Bentham,
Hegel, Comte, Thomas Hardy, George Elliot, Swinburne,
Marx and many others. Each came to the conclusion that
God did not exist. Some of them came to that conclusion
very reluctantly; others easily and enthusiastically.

Two extremely sad stories stood out, at least to me. The
first was the contrast between the Newman brothers, John
Henry, a well-known Catholic mystic, and his brother
Francis, a man who rejected Christianity in the 1820s
because of its bigotry toward other religions. Francis, the
apostate, decried the bigotry, yet John, the better-known of
the two, wrote that the Christian should be more bigoted!
John, the Christian, spent his life breaking off relationships
with those who disagreed theologically.

The other sad story is that of the atheism of Edmund
Gosse, son of Phillip Gosse who wrote Omphalos.
Edmund’s story of his father’s rejection of Christmas
celebration as a pagan, popish affair extended to even
the banning of plum pudding from the Gosse household.
When a servant fed the young Gosse a slice of this forbid-
den fruit one Christmas, the elder Gosse violently
disposed of the offending material, leaving a lasting
impression on the young child which ultimately bloomed
into full-blown atheism.

The one failing of the book is that it is too often without
emotional impact. The subject screams for more descrip-
tion of these people’s personal struggles in giving up
Christianity and belief in God. Yet with few exceptions,
the emotional impact is lacking. This may be in part
because there is too little material preserved describing
these struggles, or it may be that the author remained a bit
too academic.

The book documents incredibly well the intellectual
tenor of the nineteenth century. Modern Christian charac-
terizations which focus on Darwin and Lyell as the chief
culprits in the rejection of the Bible miss entirely the fact
that on all levels of society and in all disciplines people
were questioning the authority of God. Christians should
read this if for no other reason than to clearly understand
what happened.

But the reader should understand that Christians are
not portrayed very kindly on the pages of this book.
We should pay attention to how we appear to others.
Examples from early and late include St. Simeon Stylites,
whose main claim to Christian fame is not a charitable
life, but the feat of living atop a column for thirty years,
the young Christian woman who was convinced that the
Crystal Palace was of the devil giving her license to smash
sculpture there, and Carylyle’s claim that Christians, who
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ignore observational data, try to steal into heaven by stick-
ing their heads, ostrich-like, into fallacies on Earth. There
is a certain truth in all that. This sad book is one that
should be read!

Reviewed by Glenn R. Morton, Ramsden House, 105 Malcolm Road,
Peterculter AB1 4 OXB, Scotland.

THE SCIENCE OF MAN IN ANCIENT GREECE by
Marta Michela Sassi. Translated by Paul Tucker. Chicago:

University of Chicago Press, 2001. 224 pages, xxix, bibliog- -

raphy, index. Hardcover; $34.00. ISBN: 0226735303.
Anthropology is a broadly framed discipline that exam-

ines all aspects of human life and culture. In the US, the :

main subfields are archeology, cultural anthropology, lin-
guistic anthropology, and physical anthropology. Euro-
peans often use different terms to describe these subdisci-
plines (ethnology over cultural anthropology) or do not
include them (archaeology and linguists) as disciplines of
anthropology.

Sassi teaches at the Scuola Normale Superiore in Pisa.
The Science of Man in Ancient Greece reminds us that the

field has ancient roots. The Greek desire to make sense .

of the world included the studying of aspects of human

nature that make us different, that is, men from women,

slaves from freemen, etc.

This ground-breaking study of Greek texts (Homer,
Aristotle, Plato, pre-Socratic, Hippocrates, Galen, etc.) is

an English translation of the revision of her groundbreak-

ing 1988 work. Sassi says:

I show that something very broadly (but precisely)
definable as an anthropological discourse did exist
through an examination of a wide range of texts. I
also identified some especially significant areas, such
as physiognomics, ethnographic observations, and
medicine, where it is possible to reconstruct a set of
rules (no less influential for being unwritten) that
guided the selection and assessment of the signs of
difference offered by the human body and ordered
them in a discourse on the passions and their psycho-
physical foundation and on a destiny of illness and
death predicted on the basis of the individual’s life
history (pp. xi-xii).

The five chapters, “The Colors of Humanity,” “The Phy-
siognomical Gaze,” “Reality and Its Classification: Woman
and Barbarians,” “Prediction and Norm,” and “Framed by
the Stars,” offer a tightly woven and extensively refer-
enced account of Greek attitudes. One is not shocked to
find the Greek male at the top of the ancient pecking order.

Chapter Five, “Framed by the Stars” contains one of
the few references to the place of religion in this study.
Astrology fused science and religion in many ancient
cultures. The gods that inhabited the sky “manifested
themselves in a variety of signs ... that gave stellar divina-
tion enormous vitality and prominence over all other
forms” (p.162). Ptolemy had a large influence with his
four-volume astrological treatise Tetrabiblos. Ptolemy said:
”... the Sun [male] affects the right-hand side of the body
(as well as the faculty of sight, the brain, the heart, and the
nerves), while the Moon (female) affects the left (as well as
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the digestive organs and the uterus)” (p. 167). What had
originally been a symbolic classification had been trans-
lated into physical properties.

The value of this fascinating work is enhanced by
twenty-two illustrations drawn from the art of the period.
It is a reminder that bias based on gender, race, and class
is not a recent phenomenon. This work belongs in institu-
tional libraries and in the hands of those who work in the
field.

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

EVOLUTION’'S WORKSHOP: God and Science on the
Galapagos Islands by Edward ]. Larson. New York: Basic
Books, 2001. 243 pages, illustrations, appendix, endnotes
and index. Hardcover; $27.50. ISBN: 0465038107.

ASAers who heard Edward Larson’s Templeton Lecture
at the 2001 annual meeting or read it on a listserv were
introduced to major themes of this, his latest publication
on science, religion, and evolution. To those whose curios-
ity was piqued to venture further, I recommend his book.
Evolution’s Workshop weaves exploration and specimen
collecting, national and scientific rivalries, ecology and
tourism, and conflict over interpretation and meaning into
an engaging story about the history of an archipelago, the
Galapagos, and their effects upon science and religious
belief.

Larson divides this story into three sections. “Part One:
Creationist Conceptions” traces the story of European and
American visitations through the mid-nineteenth century.
We see that Darwin saw the Galapagos through Lyell’s
eyes, but learn how, in the years following his 1835 visit,
the creationism of his intellectual mentors Paley and Lyell
gave way to his new conception of transmutation. He cred-
ited the species on the Galapagos as “the primary source
‘of all my views'” (p. 77). However, those famous finches
were not the birds that spurred his thinking, rather, the
island’s mockingbirds provided an early clue to evolution.

In “Part Two: Evolutionary Debates,” Larson parades
a cast of champions who entered the lists for or against
Darwinism. Louis Agassiz used his journeys to the Galap-
agos to reinforce his special creationist and anti-Darwinist
views. Disciples like David Starr Jordan accepted evolu-
tion but favored neo-Lamarkian mechanisms. Jordan sent
out a number of American collectors, whose specimens
for California museums sought to rival the immense and
varied gatherings of Galapagos animals and plants funded
by Englishman Walter Rothschild. Jordan favored geo-
graphical isolation as a primary factor in speciation and
downplayed natural selection, and with his colleague
Joseph LeConte “shared a sense of the divine in nature”
(p. 125). The California Academy of Sciences’ expeditions,
like others around the turn of the century, made collecting
finches from the islands a secondary objective to other
species, especially tortoises which were driven nearly to
extinction by those who hunted them for zoos or food.
And while their publications of these expeditions raised
no doubts about evolution, the authors “offered little
theoretical analysis about the specimens they collected”
(p. 140).
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These great scientific expeditions were succeeded by
others sent out before World War 11 by wealthy amateurs
such as Harrison Williams, who enlisted popular journal-
ist William Beebe; his numerous pieces on the Galapagos
and their famous inhabitants did much to stimulate public
interest in the islands. One of the most important visitors
for science was Julian Huxley’s protegé David Lack. In
groundbreaking studies of the Galapagos finches both on
the islands and in collections, Lack reconstructed the
speciation of the birds he named “Darwin’s finches” and
argued that the islands’ ecology played an important role
in their descent through adaptive radiation. In Lack’s
work theoretical analysis about life’s history on the islands
resumed its central place.

“Ecology Matters” is the title of Part Three. Larson
traces how during the post-war years collecting yielded to
studies of Galapagos flora and fauna in situ. Surveying
Huxley’s successful efforts to create an Ecuadorian
national park and scientific research station there, the rise
of “ecological tourism,” the activities of several research
scientists on the isles, and visits by influential nature writ-
ers such as Annie Dillard, Larson brings his natural and
human history of the Galapagos to the present. “The archi-
pelago,” he notes, “remains ‘a perpetual source of new
things” for scientists more than one and one-half centuries
after Darwin first proclaimed it so” (p. 239).

This is an interesting tale, and Larson knows how to
lay out a complex historical narrative with clarity. The
research he devoted to his subject is admirable, and the
story contains many surprising facts that may delight the
reader. However, this banquet of expeditions proceeds as
one course upon another, and the reader is advised to take
them in portions to avoid becoming surfeited. I do raise
a question about the subtitle, “God and Science on the
Galapagos Islands,” for Larson has much more to say
about science than about God. The religious views of his
subjects are more touched upon than developed. A greater
degree of detail and reflection on their views of God and
nature would have enhanced the narrative and made the
subtitle fulfill its promise.

Reviewed by Robert ]. Schneider, Episcopal Church Committee on Sci-
ence, Technology and Faith, 187 Sierra Vista Dr., Boone, NC, 28607.

THE PURSUIT OF DESTINY: A History of Prediction by
Paul Halpern. Cambridge, MA: Perseus Publishing, 2000.
250 pages, photographs, illustrations, notes, bibliography,
index. Hardcover; $25.00. ISBN: 073820096.

The Oracle of Delphi, Newton’s Obsessions, Freudian Slips,
and the Eyes of Nostradamus all show how prediction
emerged during the birth of modern science in the seven-
teenth and eighteenth centuries. Halpern, a professor of
physics at the University of the Sciences in Philadelphia,
Pennsylvania, is the author of many trade science books
including The Cyclical Serpent, The Quest for Alien Planets,
and Countdown to Apocalypse. In this present volume, he
ponders the age-old question, “Can we predict the future?”

As Halpern points out in the Introduction, “Man’s
desire to foretell, understand, and ultimately explore the
future is an integral part of what makes us human.”
History is replete with stories of humankind’s attempt to
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calculate the future. Halpern shows how breakthroughs
in science, humankind’s perceived understanding of the
cosmos, and an instinctual awareness of human behavior
have all contributed to humankind’s quest to employ fore-
casting methodologies.

In ancient times, envisioning the future was far from
being a precise scientific task. Humankind went from
scanning the skies and examining the entrails of sacrificial
animals to expounding upon Einstein’s concept of relative
time and space in attempts to foretell “what’s next.” Draw-
ing on modern theories of complexity, chaos theory,
quantum theory, and relativity, Halpern explores the
latest methods of scientific, social, and technological
prediction.

This incisive and revealing survey of prediction, both as
it has been determined in the past and how we perceive it
scientifically today, is a smartly compartmentalized analy-
sis of an intriguing part of humankind. Halpern’s book
is an expressive and articulate testament to people’s insa-
tiable appetite to understand their existence, accept their
limitations, and foresee their future.

Reviewed by Dominic |. Caraccilo, Lieutenant Colonel, US Army,
301 Lumpkin Rd., Fort Benning, GA 31905-6549.

NATURAL SCIENCE

TRAVELS TO THE NANOWORLD: Miniature Machin-
ery in Nature and Technology by Michael Gross. Cam-
bridge, MA: Perseus Publishing, 2001. 254 pages.
Paperback; $16.00. ISBN: 0738204447.

Gross has a Ph.D. in physical biochemistry from the Uni-
versity of Regensburg, Germany. He is also the author of
Life on the Edge and Non-Standard Computation. Gross
writes as a science journalist and has published many
science related news articles in the U.K. and Germany.
For more information on the author, his books, and other
articles, you may visit his web site at: www.michaelgross.
co.uk.

The book surveys a very broad spectrum of nanoscale
technology. It is organized into four parts: an intro-
ductory overview, a survey of some biological models,
descriptions of some current man-made macromolecular
biological systems, and a discussion of the future of
nanotechnology. The reader will also find biographies
of scientists and descriptions of experimental techniques.
The book contains black and white illustrations that clarify
the text, a glossary of terms, a list of further readings and
Internet links, and an index.

The author hopes to provide a realistic vision of nano-
technology through examples of nanotechnology in the
biological world and a survey of current manmade nano-
scale materials and machines. The book’s uniqueness lies
in its unbiased, yet engaging, journalistic style. Gross com-
municates the promise and the challenges of nanotech-
nology without any overarching thesis or theme. It is a fair
and informative analysis. The book is well written and is
readable by a general audience while still being informa-
tive to those with more formal training in the sciences.
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In evaluation we may wish to compare this book to
other books in its genre. For example, if you enjoyed the
science in Behe’s Darwin’s Black Box, you will also enjoy the
science in this book. But unlike Behe, Gross has no prob-
lem with attributing the systems of life at the nanoscale to
evolutionary processes. Though Gross differs in perspec-
tive from Behe, he also differs from the new age themes
that nanotechnology will lead to future godlike humans
as described by such nanotechnology zealots as Drexler.
Gross provides a fair analysis of nanotechnology making
use of guidelines that have been used to evaluate other
emerging technologies.

Though the book is strong in its clear, balanced
approach, one might make a case that the title is somewhat
misleading. Of the ten chapters that span the four parts,
only two provide any technical information on current
nanotechnology, the rest is biology, philosophy, and
predictions. Given the heavy emphasis on descriptive
biology, a better title might be “Understandings in Molecular
Biology and its Implications for Medicine and Technology.”

Travels to the Nanoworld is a book of descriptive molecu-
lar biology with a discussion of the possible implications
of biological models for design of nanoscale machines. An
overview of current technology and predictions for the
future are discussed. Though the book is not written from
a Christian perspective, the content is still valuable for
Christians who are examining the ideas of intelligent
design and evolution. Also, anyone with an interest in
nanoscale science and nanotechnology will find this book
a beneficial read.

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

THE QUEST FOR IMMORTALITY: Science at the Fron-
tiers of Aging by S. Jay Olshansky and Bruce A. Carnes.
New York: W. W. Norton & Co., 2001. 254 pages. Hard-
cover; $25.95. ISBN: 0393048365.

Aiming to give readers a better understanding of how
and why people age and an expanded awareness of the
realities of the aging process, length of life, and death,
two biodemographic scientists survey the broad sweep of
scientific knowledge related to mortality, longevity, and
promises of earthly immortality. An underlying theme is
the fallacy of the “life extension industry,” which profits
from hopes built up by exaggerated claims about products
and services that have little or no basis in science.

Ten well-written and interesting chapters cover early
views of philosophers and alchemists, modern develop-
ments related to length of life, selective breeding, antioxi-
dants, alternative medicine, the genetic frontier, current
antediluvian legends, and many other topics. Since 1993
the authors have attempted to test Gompertz’s 1825 “law
of mortality,” concluding that there is on average a dou-
bling of the risk of death about every seven years after
puberty and that similar age-related changes occur in
other animals as well. They coined the phrase “manufac-
tured survival time” to designate the days people live
beyond their normally expected longevity potential, con-
cluding that “medical science may have already pushed
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human survival beyond the limits implied by a law of
mortality” (p. 124).

The first longevity revolution has nearly doubled life
expectancy at birth by human interventions in public sani-
tation, controlled environments, and the development of
vaccines and antibiotics to help control various diseases.
They predict that, during the second longevity revolution
now in its early stages, ”science will be used to manipulate
the genetic instructions that determine the structure and
function of the internal processes which give biological
meaning to life and place limits on its duration” (p. 118).
But they warn against errors of the pro-longevity “foun-
tain of youth legends,” poorly grounded claims for anti-
aging products, assumptions that gains in longevity from
conquering specific threats to life are additive, beliefs that
eventually everyone will live to age 120, and the like.

Their main deficiency is a lack of attention to recent
research on religious variables in relationship to longevity,
health, and quality of life. (The most comprehensive sur-
vey is the Handbook of Religion and Health by Harold G.
Koenig, Michael E. McCullough, and David B. Larson
[New York: Oxford University Press, 2001], which cri-
tiques 1,700 studies in terms of their rigor of methodology
and strength of findings.) Their references to religion are
in a sketch of “the religious legacy” on longevity in the
Bible and early Christian history (pp. 32-4), the “spiritual
approach” of spiritualists (pp. 208-10), and scattered sen-
tences mentioning the Old Testament, Jewish Midrash,
Taoism, and the like.

Otherwise this is an excellent, solidly based, well-
indexed overview, even though no documentation is pro-
vided for specific studies they mention. Since life is lived
one day at a time, they conclude that it “should be a
never-ending search for new ways to appreciate each day
that is lived” (p. 217). The penalty for a relaxed lifestyle
diminishes with advancing age, so those who survive to
old age can, with moderation, afford to indulge them-
selves without fear of damaging their health or length of
life, provided they continue exercising and have a diet that
avoids known aging accelerators like excessive quantities
of animal fat and processed sugars.

Reviewed by David O. Moberg, Sociology Professor Emeritus, Marquette
University, 7120 W. Dove Ct., Milwaukee, WI 53223.

PAIN: The Science of Suffering by Patrick Wall. New
York: Columbia University Press, 2001. 184 pages, index.
Hardcover; $24.95. ISBN: 0231120060.

This book offers an insightful, educational, and delicate
look at our current understanding of pain. Written for both
the novice and expert, it blends history, sociology, psy-
chology, neurology, and physiology in its analysis. Wall is
one of the world’s foremost experts on pain and the co-
editor of several related books, including Textbook of Pain.
As a medically trained physician, Wall speaks knowingly
and with authority.

Wall gives detailed descriptions of clinical observations
from patients he has treated over the years. These encoun-
ters convey the complexity of pain, illustrated by the many
patients with similar disorders, but with vastly different
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perceptions of pain. As a scientist, Wall describes the pro-
posed theoretical mechanisms of pain, and he gives the
research supporting or disputing these various theories.

In the chapter on the “Philosophy of Pain,” he explores
the concept of dualism (the idea that the mind and body
are separate entities). Some scientists believe an under-
standing of the principles which control the mind are
beyond scientific reach. At best, science may be able to
describe some of the process, but little of the mechanisms
behind the process. Here is Wall’s intriguing comment on
this conundrum:

A more cautious group of dualists see mental pro-
cesses as operating on principles that are entirely dif-
ferent from those of the body but that will eventually
be understandable in materialist terms, including
obeying the laws of physics. However, we will take
the approach that the abrupt frontier between body
mechanisms and mental processes does not exist.
Instead, I will propose that mind, body and sensory
systems exist as an integrated unity serving the bio-
logical needs of the individual with no abrupt shift of
fundamental mechanism.

In eleven chapters, Wall deals with most of the relevant
issues connected with pain, especially the philosophical,
physiological, and treatment considerations. He discusses
both acute and chronic pain from a mechanistic perspec-
tive, with the psychological and social focus on the latter.
The discussion on treatment deals with the mechanisms
for how it works, but also delves into the realm of the pla-
cebo effect, and how one person’s pain subjectively differs
from another. Two engaging chapters compare the two
types of pain: (1) pain with an obvious cause; (2) and pain
without an obvious cause.

Illustrations are used in the early chapters in support of
the mechanisms of pain, but they are not a major part of
the book. A disappointing feature of the book is its lack of
suggested readings and a bibliography. However, further
information is available by tracing the citations cited.

Overall, Wall does an admirable job blending a variety
of centrally and peripherally related topics into a well-
written, concise, informative, and entertaining book on
pain. It will provide valuable insights to anyone who
teaches the neurology, physiology, or psychology of pain.
Furthermore, it will be of interest for those who suffer from
acute or chronic pain, which eventually includes everyone.

Reviewed by Stephen Bennett Ruble, Associate Professor of Exercise Sci-
ence and Sports Medicine, Samford University, Birmingham, AL 35229.

@ OriNs & CosmoLoGy

THE CASE AGAINST EVOLUTION by Randal L. Nyborg,.
Mannford, OK: University Publishing House, 2000. 152
pages + references. Paperback; $7.95. ISBN: 157002118X.

The back of the book says that Nyborg, a certified public
accountant, is the author of several books but does not list
them. That is a shame because the reader may be curious
about the topics this well-published author has covered.
The book is published by University Publishing House
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which I found to be a curious, if overreaching, name.
Mannford, a town of 2,500 near where I grew up, has no
university in it but seems to have a University Publishing
House.

The book has nine chapters covering micro- and macro-
evolution, the origin of life, mutations, the fossil record,
the evolution of humans, the evolution of earth, media
analysis, evidence for a Supreme Planner and a conclusion.
Each chapter follows the well-worn path of the young-
earth anti-evolutionist repeating the same arguments cited
by almost all other books of this kind. It is a shame that not
a single original thought is to be found in this book, and I
looked for one. But I was always able to find his arguments
in earlier books originated by earlier authors.

The number of factual errors in the books are legion.
Biochemists will be amazed to learn of the claim from this
CPA that DNA is a protein. Botanists are informed that
plants cannot grow without organic matter in the soil.
Microbiologists will be astounded at the claim that organic
compounds are not food for microbial life! (What on earth
do they eat?) Microbiologists will also be surprised to hear
that microbes have “millions of genes” rather than the
600-6,000 that we observe. Naturalists (as well as the club-
footed pigeon I saw in Amsterdam last week) will be sur-
prised to learn that only perfect animals can survive in the
wild. Nyborg claims that those which are less than perfect
automatically die. Someone should tell the toad found in a
Canadian garden with eyes on the roof of his mouth that
he had no right to survive (Nature [Feb. 2, 1995]: 398).

English teachers will learn that the spelling “thru” has
now entered the language as a replacement for “through.”
Anthropologists will find the claim that the common an-
cestor between humans and chimps is now at three million
years ago rather than the five million they (and genetic
data) held. And finally logicians will learn that logical con-
tradictions are no problem with one part of the book
clearly contradicting an earlier part.

With only twenty-nine references in this book, most of
the anti-evolutionary arguments are repeated without any
attribution to the earlier sources from which Nyborg must
have taken them. But more disturbing is the average age of
his references. It is a useful tool when evaluating young-
earth material to look at the publishing dates of the books
and articles the work cites. In this case, the average refer-
ence date is 1970, positively Paleozoic by modern scientific
standards.

The reader must be warned of a manufacturing prob-
lem with the book. It has cheap color printing on the cover.
After accidentally and unknowingly getting it wet, the ink
smeared across the cover. Not knowing that this was what
had happened, I tried to clean that smudge off the cover
with a damp cloth only to find that I was about to wash the
cover clean. The reader should be warned so as not to get
ink on his clothing or hands as I did.

The book will only be useful to those who are aficiona-
dos of young-earth creationist literature but certainly not
to those seeking modern scientific knowledge or an inter-
esting philosophical discussion of the creation/evolution
area.

Reviewed by Glenn R. Morton, Ramsden Lodge, 103 Malcolm Road,
Peterculter, AB14 0XB, Scotland.
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THE DRAGON SEEKERS by Christopher McGowan.
Cambridge, MA: Perseus Publishing Co., 2001. 218 pages,
notes, index. Hardcover; $26.00. ISBN: 0738202827.

This is the tenth book by McGowan, professor of zoology
at the University of Toronto. It is a history of the discovery
and early years of paleontology when the world was be-
coming aware that an extinct form of life currently known
as dinosaurs had lived in the past. The book covers the
period from the early 1810s to the 1860s and discusses the
roles played by both greater and lesser lights during this
critical time in paleontology. McGowan does a good job of
uncovering the strengths, weaknesses, foibles, and frauds
of those involved. This is an interesting book to read.

McGowan begins with a brief account of the intellectual
landscape as it was in the early 1800s. He discusses the
great debate that had taken place about whether God
could have created creatures that would ultimately
become extinct. Cuvier was the one who finally settled that
question in the affirmative.

After this brief introduction, he turns to the person who
found the first dinosaur, an unsung and often ignored
woman who made her living finding, preparing, and sell-
ing fossils. This was Mary Anning. Due to the popularity
of Lyme Regis as a holiday spot for the wealthy of Britain
of the 1810s, Mary was able to earn a living as a fossil col-
lector and seller. By age of eleven, she had already sold her
first fossil, an ammonite. Being from the uneducated pov-
erty-stricken lower class and a woman, she was unable to
gain a formal education. However, she educated herself by
borrowing everything she could get on paleontology and
making copies, not only of the text, but also drawing the
pictures in exquisite detail.

In 1811, Anning found the first Ichthyosaur that was
recognized for what it was, an extinct form of life even
though its reptilianness was not recognized for another
decade. In 1821, Anning discovered the first Plesiosaur.
She sold the specimen to a Colonel Birch who let William
Conybeare describe it. In his paper, Conybeare gave no
credit to this poor, lower class woman who actually dis-
covered the fossil. This was the treatment that Anning
was to receive throughout her career. She found the fossils
and the men took the glory. This was an excellent arrange-
ment for the men of the aristocratic Royal Society.

Others who feature prominently in this book are
William Buckland, Thomas Hawkins, Gideon Mantell,
Charles Lyell, Richard Owens, and Charles Darwin.
McGowan describes how the theological views of
Buckland and Owens prevented them from coming to
scientific truth about the transmutation of species. Mantell
was a medical doctor who earned a place in the Royal
Society because of his interest in dinosaurs but lost his
medical income and family in the process. McGowan
describes how Darwin had to withhold his transmuta-
tional views in order to get Owen, the world’s greatest
anatomist of the time and a creationist, to examine the
fossils he had brought back from his trip on the Beagle.

But Hawkins is the most interesting character. He was
an excellent fossil preparator who illicitly manufactured
the missing pieces of his fossils with such skill that when
he sold his collection to the British Museum, Buckland
and Mantell did not catch the fact that large parts of
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the fossil specimens were faked. This fraud, to the tune of
1250 pounds (a fortune at the time), went undetected by
Buckland and Mantell who had been charged with evalu-
ating the worth of the collection. This fraud was to shake
the English government and is the reason today that fossils
have missing parts reconstructed with materials differing
in color from the bone. This episode is reminiscent of some
recent frauds coming from Liaoning, China, where poor
farmers can make a fortune (to them) selling perfect or
manufactured fossils. Hawkins, while richer, went crazy
in his later life, suing anyone who suggested that he had
defrauded the government or whom he did not like. These
activities actually led to the incitement of a riot.

The book is a fascinating account which spares no one,
not even the reader who has religious sympathies. One is
faced with the fact of Conybeare, Murchison, Buckland
and Owen’s rejection of observational data based solely
upon their theological conviction. This book acts like a
mirror to make one wonder what beliefs modern Chris-
tians have blinded ourselves to for the purpose of saving
our theology.

Reviewed by Glenn R. Morton, Ramsden Lodge, 103 Malcolm Road,
Peterculter AB14 0XB, Scotland.

THE SPARK OF LIFE by Christopher Wills and Jeffrey
Bada. Cambridge, MA: Perseus Publishing, 2000. 260 pages,
notes, glossary, index. $17.00. ISBN: 0738204935.

This is the fifth book by Wills and apparently the first by
Bada. Wills is professor of biology at UC San Diego and
Bada is professor of marine chemistry at Scripps Institu-
tion of Oceanography. This book is a well-written review
of the history and the current state of the origin of life
research. Divided into eleven chapters, the book covers,
among other things, spontaneous generation, Miller’s pri-
mordial soup, the origin of the earth, and the subterranean
life that has recently been discovered.

Numerous issues are raised by this book. Wills and
Bada acknowledge that life appeared extremely early in
the history of earth, citing the work of Bill Schopf who
found photosynthetic bacteria in rocks dating to 3.5 billion
years. This is immediately after the period of heavy mete-
orite bombardment which should have sterilized the earth
of all life. But these bacteria were too advanced to be
the first living creatures. So where did they come from?
The creationist would say this is evidence of creation but
Wills and Bada cover several different possibilities.

Observations have shown that life can be found deep in
the subterranean earth, as deep as 3.5 km! Life could have
hidden there during the bolide impacts and recolonized
the surface when conditions were more favorable.
Secondly, analysis of the Murchison meteorite which fell
in Australia in 1969 has shown that it contains not only
amino acids, but predominantly left-handed amino acids
which are of the type used by living systems. Another
suggestion is that life actually formed in space and then
landed on earth. Many Christians will discount this idea,
but then we discounted the idea that nonracemic amino
acids could be created by nonbiological processes, some-
thing disproved by the Murchison meteorite.
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One of the most fascinating aspects of the book is the
data showing where life can actually exist. The subterra-
nean unicellular life forms divide maybe once per century,
live at temperatures up to nearly 150° C, live on methane,
and may actually constitute the largest reservoir of biolog-
ical materials on earth. If placed on the earth’s surface, it
is estimated they would form a layer of goo 1.5 meters
thick. The desert varnish, a manganese rich coating on
rocks thought to be due to abiogenic processes, is now
known to be caused by bacteria living on the surfaces of
the desert rocks—living almost without moisture. Such
slow growing bacterial coatings which are found in the
fossil record makes for an excellent argument against
young-earth creationism.

One design argument that is weakened by the data in
this book is the concept that the earth was created in a
specially narrow habitable zone. Given all the places where
life has survived and grown, one can no longer claim that
the earth is in a very narrow habitable zone determined by
the sun’s energy. Life, it is now known, lives entirely sepa-
rate from the sun’s energy. It also lives on methane which
comes from the earth’s interior. Thus one cannot rule out
life in certain other places in the solar system which have
lots of methane —like the moons of Jupiter.

Wills and Bada, when discussing the origin of mito-
chondria, which are the energy producing organelles of
the cell, cite the belief that they are the result of a free-
living organism coming to live within the ancient cells,
increasing the latter’s ability to survive by giving the cells
an energy source. Such a symbiosis, they report, was
observed in Prof. Jeon’s lab at the University of Tennessee,
when bacteria invaded amoebas and eventually became
necessary for the amoeba’s survival. Facts like this give
credence to the conventional views of how life originated.

There is much more in this book that is of great interest.
Anyone who desires to get a good overview of the origin
of life issues, the early history of the earth, or the wide
range of habitations occupied by life should get this book.
Christians cannot afford to ignore this area of research.

Reviewed by Glenn R. Morton, Ramsden Lodge, 103 Malcolm Road,
Peterculter, AB14 0XB, Scotland.

THE EVOLUTIONISTS: The Struggle for Darwin’s Soul
By Richard Morris. New York: W. H. Freeman and Com-
pany, 2001. 251 pages, index. Hardcover; $22.95. ISBN:
071674094 X.

Veteran science writer Richard Morris has produced a
highly readable introduction to contemporary evolution-
ary theory, with particular emphasis on the so-called
“Darwin Wars.” These are the internal debates that have
become so animated and occasionally downright ferocious
in recent years. This is an excellent analysis of why the
mainstream scientific community continues to struggle
with aspects of evolutionary theory. But lest critics of
evolution take heart from these intramural controversies,
Morris repeatedly asserts that there is no question that
evolution happened. The theory of evolution with its
mechanism of natural selection is “universally accepted
among biologists.” It is “the only possible interpretation of
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the numerous different kinds of evidence that scientists
have been uncovering for well over a century.”

Evolution is not just a single theory. Following Ernst
Mayr’s typology, Morris provides brief sketches of the
five main evolutionary subtheories: evolution as such (that
change occurs over time), common descent, multiplication
of species, gradualism, and natural selection. Much of the
recent debates have surrounded the question of whether
natural selection, recognized by virtually all evolutionary
theorists to be the major cause of evolution, is its sole
cause. Stephen Jay Gould and Niles Eldredge represent
the evolutionary pluralist position, which holds that other
phenomena beyond natural selection are operating at
higher levels of complexity. They want to call attention
to what happens at the levels of species and ecosystems.
The so-called Darwinian fundamentalists —most notably
Richard Dawkins, Maynard Smith, and Daniel Dennett—
aggressively reject the pluralist view and reduce (in a
non-pejorative sense; Morris reminds the reader that
reductionism is a valid scientific method) evolution to
natural selection at the genetic level. Morris is fair in his
analysis of this debate, and the reader is treated to a very
lively account of the whole Gould-Dawkins/Dennett war
of words, one that develops the notions of radical contin-
gency, punctuated equilibrium, species sorting, spandrels,
selfish genes, and so forth.

After detailing the basic positions of the pluralists
and fundamentalists in the first half of The Evolutionists,
Morris devotes most of the remainder of the book to an
assessment of whether newer approaches favor one side
or the other. He has a wonderful chapter on the sciences
of complexity in which he outlines the work of Stuart
Kauffman and Thomas Ray. He follows this with a very
serviceable chapter devoted to evolutionary psychology.
Both complexity theory applied to evolution and evolu-
tionary psychology are promising but highly controversial
areas in their own right. For Morris’ purposes, however,
they are enlisted at least in part to show that neither
resolves the pluralist-fundamentalist debate. Complexity
theory does share with Gould and Eldredge a suspicion
that reductionistic approaches do not fully capture the
richness of the multiple lavers of activity that may be
occurring with evolution. And evolutionary psychology as
it has emerged out of sociobiology certainly builds upon
the gene-centered view of the so-called fundamentalists.

With the score seemingly tied, Morris assesses recent
literature for other evidences supporting either side. While
there is much exciting research going on, it is inconclusive.
There is some corroboration that Gould and Eldredge
were correct that evolution can occur at a more rapid rate
than anyone had suspected. Recent fruit fly studies sug-
gest that evolution may not always occur through the slow
accumulation of small mutations. But these and other
recent studies seem to confirm that natural selection alone
is the most important evolutionary factor.

“Evolutionary biology is a science in ferment,” Morris
concludes. He wisely makes no attempt to crown a winner,
but uses the intramural Darwin Wars to make a modest
but nevertheless important point about the role of contro-
versy in science. “Scientific controversy,” he concludes,
“is a healthy thing.” Rather than viewing it as something
to endure until a measure of tranquility and civility is
restored, Morris sees the existence of controversy as a sign

Perspectives on Science and Christian Faith



of vitality that a scientific field is “very much alive.”
Science is a quest for knowledge, he notes somewhat
triumphantly —or perhaps naively. And when new dis-
coveries are made, “it is only natural that scientists should
argue with one another about what they have found.”
What Morris does not consider adequately is the “vexed
and troubled” question of whether scientific orthodoxies
and those who represent them are in fact simply interested
in the quest for knowledge.

Reviewed by Donald A. Yerxa, Professor of History, Eastern Nazarene
College, 23 East Elm Avenue, Quincy, MA 02170/ Assistant Director,
The Historical Society, 656 Beacon Street, Mezzanine, Boston, MA
02215-2010.

MODERN COSMOLOGY AND PHILOSOPHY by John
Leslie, ed. Amherst: Prometheus Books, 1998. 352 pages,
bibliography, glossary. Paperback; $21.00 ISBN:1573922501.

Leslie, professor emeritus of philosophy at the University
of Guelph, has edited this book of twenty-six readings on
cosmology and philosophy. The book contains articles by
many of the leading philosophical and scientific luminar-
ies, including Ernan McMullin, George Gamow, Hermann
Bondi, Martin Rees, G. F. R. Ellis, and William Lane Craig.
The articles were written between 1954 and the present.

Leslie begins the book with a brief introduction, outlin-
ing the arguments contained in each article. I found it
confusing. It is a rare book whose introduction is less
understandable than the actual articles. That being said,
that is truly the only weakness in the book.

The articles are engaging and fascinating, discussing all
aspects surrounding the origin and cause of the universe,
its purpose, its fitness for life, and its future. Concerning
the ultimate origin of the universe, opinions in this book
vary greatly. McMullen notes that an eternally existing
universe is a better candidate for self-existence than one
with a beginning, like the Big Bang. W. B. Bonnor sees no
reason for putting down the tools of science and “handing
things over to God.”

Edward Tryon, in his classic paper, argues that the
entire universe is uncaused as our universe is merely a
long-lived quantum fluctuation. He argues that this does
not violate the Heisenberg uncertainty principles because
the universe’s net energy is so small (gravitational energy
is negative thus balancing the mass-energy) allowing a
large survival time for the fluctuation.

Paul Davies takes a different tack and sees quantum
mechanics as breaking the rigid link between cause and
effect allowing the universe to come into existence
uncaused via a quantum fluctuation. All of these points of
view are profoundly thought provoking and a modern
Christian apologetic needs to deal with them.

Part of the debate in this book revolves around the
evidence for design because that issue is crucial to under-
standing the purpose of the universe. Stephen Jay Gould
writes that the argument for design is “moth-eaten” and
he cites an interesting historical example. Alfred Wallace,
the co-discoverer of natural selection, published an argu-
ment for design in 1903, which by today’s standard seems
wacky. Wallace’s universe was 3600 light-years big and
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perfectly designed for humans. It consisted of concentric
rings of stars centered on a central cluster of stars, which
cluster contained the sun. Wallace argued that human
existence depended upon this arrangement as plants
depended upon starlight to carry out their nighttime activ-
ities. And because he knew nothing about radioactivity,
he held that the star for a life-giving planet must be at the
center of the universe because the sun was supposedly
powered by the gravitational energy released when matter
from the outer parts of this universe fall into it.

Two articles are of particular note in relation to life in
the universe. Michael Hart analyses the Drake equation
(an equation that evaluates the likelihood of life in the uni-
verse) in respect to atmospheric evolution. He concludes
that the likelihood of a planet evolving a technological civ-
ilization to be very, very small (< 10-9). He thus believes
that we may very well be alone in the universe but this
loneliness would not be due to God creating us specially.

In trying to define what he means by life, Hart cites
another paper published in this interesting volume, that
of Shapiro and Feinberg. This second article examines the
possibility of life forms vastly different than those carbon-
based ones with which we are so familiar. They speculate
about other life forms in solid hydrogen, plasma, radiant
life forms and in liquid sulfur. Assuming that such life
forms as these exist, the anthropic coincidences discussed
often by apologists would be meaningless. Of course, they
would need to demonstrate their existence for their argu-
ment to have weight.

The book is a fascinating mix of opinion and scien-
tific/ philosophic discussion. After the introduction, the
volume is quite readable and enjoyable. It is a book that
should be in one’s library.

Reviewed by Glenn R. Morton, Ramsden Lodge, 103 Malcolm Road,
Peterculter AB14 0XB, Scotland, UK.
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SIGNS OF INTELLIGENCE: Understanding Intelligent
Design by William Dembski and James Kushiner, eds.
Grand Rapids, MI: Brazos Press, 2001. 224 pages. Paper-
back; $10.99. ISBN: 1587430045.

The thirteen essays presented here were first published in
the journal Touchstone (July/August 1999). Dembski has
added an introductory essay on what intelligent design is
not. From the information given on the authors’ back-
grounds and affiliations it appears that five are scientists,
four are philosophers, as well as a mathematician/ theore-
tician, a publicist, a lawyer, a political scientist, a pastor,
and a theologian. Half of the authors are connected with
the Discovery Institute’s Center for the Renewal of Science
and Culture. Many of the authors have published books
generally related to the subject. Dembski, Michael Behe,
and Philip Johnson have published books in this same
area.

Perhaps the simplest way to give the flavor of the book
is to indicate some of the topics discussed: the intelligent
design movement, challenging the modernist monopoly,
the view of ordinary people, the apologetic value of intelli-
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gent design, scientific materialism vs. intelligent design,
irreducible complexity, DNA, fatal flaws of natural selec-
tion, the Cambrian explosion, fine tuning in the cosmos,
signs of intelligence, and the future of design-theoretic
explanations.

The main contentions of the essays are: (1) It is possible
to recognize objectively in biology signs of intelligent
design by quantitative measures and by recognition of
irreducible complexity; and (2) By introducing these con-
cepts into scientific explanation, the materialistic bias of
science will be removed. Thus Darwinism, which is so
much part of modern cultural thought, will be countered
or rendered obsolete. The book is part of America’s culture
wars. It has the advantage of presenting how persons from
a wide range of disciplines see the advantage of the con-
cept of intelligent design.

The book lives up to its title in that it reveals what intel-
ligent design means to many thoughtful persons who
support what Philip Johnson calls a movement. It is not
convincing to those who have difficulty with either the
goals of the movement, or simply, with the implications of
introducing intelligent design as an explanatory term for
scientific use.

Other authors such as Donald M. MacKay (The Clock-
work Image, IVP, 1977) have shown carefully why it is
illegitimate for materialists to claim that their world view
follows from scientific theories. The essayists take no
account of such writers; rather, they appear to believe that
if a scientist claims that the theory of biological evolution
shows there is no God, then he derived his conclusion
from the science. Thus it is the science that is at fault.
The introduction of the explanatory concept of intelligent
design will correct the science, by taking away its material-
istic bias. MacKay and others have pointed out that the
metaphysical claims of the materialist do not at all follow
from the science. The science fits in with other types of
world views including Christian ones.

This is an important question not discussed: If two dif-
ferent instances of intelligent design are demonstrated
who may the designers be? Simply to answer, “God,”
assumes too much. If one stands above one’s science, at
the level of metaphysics, then talk of intelligent design is
appropriate, and mandatory for the Christian. 1 believe
employing this concept inside science will prove destruc-
tive. The essays, complete with notes, appear to be written
for a well-read, American audience.

Reviewed by C. P. S. Taylor, Professor Emeritus of Medical Biophysics,
U. of Western Ontario, London, ON N6A 5C1 Canada.

HOW BLIND IS THE WATCHMAKER? Nature’s Design
and the Limits of Naturalistic Science by Neil Broom.
Downers Grove: InterVarsity Press, 2001. 220 pages, index.
Paperback; $11.99. ISBN: 0830822968.

New Zealander Neil Broom, whose area of expertise is
joint-tissue biomechanics and arthritis research, joins
Phillip Johnson and others in challenging the assumption
that scientific materialism represents the “sole pathway to
objective knowledge” and that the materialist model of the
universe is “alone consistent with the facts revealed to us
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by modern science” (p. 15). In clear prose with numerous
helpful and entertaining illustrations and photos, Broom
argues that a commitment to materialism impoverishes
science and shuts it off from the “splendor of a living
world that functions poised, as it were, in the presence of
a transcendent, nonmaterial dimension—a dimension that
both nourishes and imparts meaning to the processes of
life” (p. 16).

Does he succeed? Broom covers familiar territory when
he advances his case that scientific inquiry, despite the
hyperbole of many prominent science writers, is funda-
mentally limited and is not capable of providing answers
to “the really big questions concerning meaning and
purpose” (p.187). He is right to chastise the science
popularizers who make extravagant claims about God and
humanity based upon their own commitment to a materi-
alistic world view and methodology. What would critics
of reductive naturalism do, by the way, without Richard
Dawkins? His gene-centered approach to Darwinism,
saturated as it is with aggressive challenges to theism,
has spawned a virtual cottage industry of response from
Christian authors, let alone from anti-reductionists of vari-
ous stripes within the Darwinian camp.

Broom is also correct to point out that science points to
“a dimension that transcends the processes and systems in
nature that this same science so successfully describes”
(p- 188). The scientist’s belief in a universe that should
make sense is a fundamental assumption of successful
science that cannot be accounted for by science itself.

But Broom goes much further. He contends that the
entire living world “operates within a rich gradient of
meaning. It is a world that expresses vast amounts of
creativity, orchestration, goal-centeredness and ultra-
sophisticated levels of communication. It is a world driven
by an overwhelming ‘urge’ to live and to keep on living.
It seeks to ‘attain,” to ‘achieve,’ to ‘improve.”” These
“prolife” attributes are “completely outside and beyond
the power of science to explain” (pp. 188-9). This conclu-
sion draws Broom “beyond naturalism” into a call for a
holistic science enriched by a recognition of the “purpose-
ful dimension that transcends the material processes in
nature” (p.191).

This final point, which gets to the heart of Broom's
project, is incredibly important, and I fear that all the atten-
tion paid to design as design has deflected attention from
the issue of teleology in science. It seems that the human
psyche resists the stark notion that there is no direction
or point to the flow of natural, let alone human, history.
Historian of science John C. Greene has noted that even
prominent Darwinians cannot resist the temptation to
smuggle into their discourse terms (e.g., more complex,
development, progress) that are pregnant with telic impli-
cations. But must science itself, not merely its rhetoric,
remain aggressively anti-teleological? Robert Wright is
attempting to introduce a naturalized teleology based
upon game theory into the Darwinian framework, and
William Dembski admits that his objective is to enrich
the discussion with the possibility of real, substantial
teleology in science.

The rub comes when some scientists and theologians
suggest that this teleological dimension belongs in con-
temporary science. Perhaps. But the jury is still out. To be
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convincing, this case must be made from the standpoint
of science, not theology. Broom believes he has done so.
I, for one, will need more evidence and, for now, will argue
that it is safer to suggest that science does indeed have
severe limitations. We should not ask too much of science.
The quest for the meaning of life and the cosmos can cer-
tainly be informed by science, but these matters beg for
the insights and methods of the historian, poet, artist, phi-
losopher, and theologian.

While | have focused on the philosophical dimensions
of Broom’s argument, the bulk of the book consists of fas-
cinating vignettes into biology. Broom and InterVarsity
Press are to be saluted for reminding the reader that
science need not point to atheism and starkly nihilistic
world views, or even a generalized sense of awe (in that
sense, as Ernst Mayr has noted, almost all scientists
are indeed religious). As was the case for the devoutly
Christian nineteenth-century scientist Michael Faraday,
seen through the eyes of faith, science also can evoke “a
profound sense of wonder for God as Creator” (p. 216).

Reviewed by Donald A. Yerxa, Professor of History, Eastern Nazarene
College, 23 East Elm Avenue, Quincy, MA 02170/ Assistant Director,
The Historical Society, 656 Beacon Street, Mezzanine, Boston, MA
02215-2010.

GOD AND TIME: Four Views by Gregory E. Ganssle, ed.
Downers Grove: InterVarsity Press, 2001. 252 pages. Paper-
back. ISBN: 0830815511.

This is a collection of four different views of time as experi-
enced by us and by God. The contributions are by William
Lane Craig, research professor of philosophy at Talbot
School of Theology; Paul Helm, until recently professor
of history and philosophy of religion at King’s College,
London; Alan G. Padgett, professor of theology and phi-
losophy of science at Azusa Pacific University; and
Nicholas Wolterstorff, Noah Porter Professor of philoso-
phy at Yale Divinity School. After each presentation, the
other three contributors give their comments and then the
author gives his final response. This is one of a series of
such books published by InterVarsity Press, and it pro-
vides a very attractive format.

You need to be interested in the philosophy of time and
its theological implications in order to enjoy this book, and
probably most readers will be theologians and pastors.
There is much for a physicist, like myself, to get his teeth
into as well. For instance, “What was God doing before
the Big Bang?” I agree with Padgett that he was not, as
Brian Leftow has suggested, eagerly anticipating the Cre-
ation. “What is God's relation to time?” Helm argues that
he is absolutely timeless, with or without the existence
of the Universe; and to think of God as temporal is to
diminish him. Padgett considers several alternatives in the
framework of either a dynamic or process theory of time
(McTaggart’s A-theory) or a static or block theory of time
in which all times are equally real (the so-called B-theory).
Padgett also gives due consideration to the implications
of Einstein’s Theory of Relativity and the difficulties asso-
ciated with the concept of simultaneity. Craig's view is
that God has been temporal since the creation, but before
then, he was timeless. He discusses the notion of the Ox-
ford group of philosophers, including Richard Swinburne,
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of an “amorphous” or nonmetrical time before creation.
Finally, Wolterstorff argues, on the basis of biblical refer-
ences, for the A-theory of time and a temporal God. For
instance, the Scriptures affirm that God responds to the
pleas of his people, and this can only be so if he exists
in time.

I found the book thought-provoking, making me ques-
tion things more deeply than I would otherwise have
done. My own conclusion, after reading the book, is that
God created time and space in the Big Bang and that subse-
quently he experiences time within the universe in the
dynamic or “process” manner, a term introduced by the
mathematician and scientist A. N. Whitehead. Though
relativity hampers our ability to establish simultaneity,
this is no problem for God who has a unique frame of
reference. But in the spiritual realm, I do not believe that
either time or space exist, but only information, and there-
fore the concept of “amorphous” time does not appeal
to me. 1 agree with the four essayists that the “eternal-
temporal” or ET-simultaneity idea introduced by Stump
and Kretzmann is complicated and unhelpful. A spiritual
God can be said only to exist, and we should not question
where or when. Thus we can better appreciate Jesus’ state-
ment, “Before Abraham was, [ am.”

If, therefore, time was created together with space, I
agree with Alan Padgett that “God must await the future
of any and all objects in the universe in order to act directly
upon future (nonexistent) episodes of that object.” This
is, of course, a process or A-theory of time. I agree with
Padgett that it is not true that God exists only if time exists,
but 1 depart from him when he writes about “God’s own
time, eternity.” By analogy we would have to speak of
God’s own space independent of the universe, and this is
meaningless. This book shows us again how very difficult
itis to escape from spatio-temporal language and thinking.

] think you will see from my comments that the varied
but clearly expressed views contained in this book, cover-
ing as they do ideas ranging from Augustine and Anselm
to Hawking and Wheeler have proved to be very stimulat-
ing. You cannot help but take sides in the discussion, and
it is one that is very important for us at the present time.
It relates directly to the debate on openness theology cur-
rently taking place in evangelical circles. The concept of
time and its origin, furthermore, is common to theology
and science, like that of creation, and thus such debates
bridge the two approaches. Give yourself time to enjoy
this book!

Reviewed by Geoffrey Dearnaley, FRS, Vice President (retired) of South-
west Research Institute, San Antonio, TX 78200.

REALISM REGAINED: An Exact Theory of Causation,
Teleology, and the Mind by Robert C. Koons. New York:
Oxford University Press, 2000. 349 pages. Hardcover.
ISBN: 0195135679.

In the Introduction, Koons writes that he aims to bring an
end to dualism. Dualism came, he says, when Aristotle’s
metaphysics fell. Since then, the roots of dualism are
reportedly in the dualisms of mind and body, of fact and
value, of objectivity and subjectivity, and in the early sepa-
ration of scientific fact and normativity. This is caused
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by unnecessarily and disastrously rejecting Aristotle, says
Koons. In my opinion, he is correctly rejecting dualist phi-
losophies. This book is not easy reading because it requires
an understanding of philosophy.

Words like “Causation,” “Teleology,” and “Mind” may
have a slightly different meaning for Christians than they
have for non-Christians, even when the terminology used
is “scientific” rather than Christian. While “Causation”
and “Teleology” are carefully defined, other technical
words are used as if everyone knows their meanings.
One example is the word “modality,” a word used in
the philosophy of the cosmonic idea as developed by
Vollenhoven. Koons’ use is sometimes close to that, other
times its meaning is unclear. In general, though, Koons
does his best to define words and expressions carefully.

The author recognizes that cause and result are not
always in order of time. Sometimes the result comes before
the cause. He points to recent interpretations of quantum
mechanics that show the possibility of temporally reversed
causation. For Christians, miracles are another area to con-
sider. The book is worth reading and discussing.

Reviewed by Jan de Koning, 20 Crispin Crescent, Willowdale, ON M2R
2V7, Canada.

MY COSMIC PESSIMISM: A Philosophical Critique to
the Existence of a Cosmic Almighty Mind by Luis A.
Santander. Raleigh, NC: Pentland Press, 2000. 100 pages.
Paperback; $12.95. ISBN: 1571972110.

This book will appeal to folks with a philosophical and
apologetical bent. It examines religions, and finds them
wanting. Santander’s arguments against faith are as old as
recorded history. They are based on “worldly wisdom,”
by which, according to Paul, the world knows not God.
According to Santander, “those who possess blind ‘faith’
in God ... prefer the blind, brute, and subjective thinking
instead of rational thought” (p.34). With this pejorative
statement, Santander maligns some of the most intelligent
minds of all time!

While Santander rejects evidence for God’s existence,
he readily accepts the classical atheists’ arguments against
religions” validity. In the last chapter, the author sum-
marizes his salient beliefs this way: “Life was the most
unfortunate accident in the history of the universe” (p. 93).
This statement supports the appropriateness of the word
“pessimism” in the book’s title.

Atheism and agnosticism are not outlooks noted for
their positive view of life. The curmudgeon and Roman
Catholic believer Malcolm Muggeridge observed that he
would rather be wrong with Peter, James, and Paul than
right with Ingersoll, Paine, and Nietzsche. In other words,
Pascal’s wager prevails!

So if you want to read a succinct presentation of athe-
ism with its concomitant pessimism, this book will serve
as a concise introduction. The author is a native of Argen-
tina, so his English is stilted, but his ideas are generally
discernible.

Reviewed by Richard Ruble, John Brown University, Siloam Springs,
AR 72761.
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CAN GOD BE TRUSTED? Faith and the Challenge of
Evil by John Stackhouse. New York: Oxford University
Press, 1998. 196 pages, notes, index. Paperback; $25.00.
ISBN: 0195117271.

Stackhouse, a professor of theology at Regent College, has
read widely in the area on the question of suffering. He
quotes freely from many well-known authors including
C.S. Lewis, Dorothy Sayers, G. K. Chesterton, and Philip
Yancey. Stackhouse does not see the problem of suffering
as a particularly Christian problem. Evil exists and human
beings need some sort of faith to make sense of lives that
suffer as a result of this evil. They can choose to align their
hopes with the faith of the New Testament, or with some
other faith, or with no faith at all. In light of these options,
Stackhouse sees his role not as a giver of answers but as a
challenger of logical responses.

First of all, since evil is part and parcel of the universe
in which we find ourselves, the focus of the discussion
should be, not on the question, “Why is there evil?” but on
the question, “What will I do about the fact of evil?” In his
introduction, he states his purpose in these words: “What
[ offer, then, is this: a description of what we are up against
in our struggle against evil, and good reasons to believe in
God even in the throes of that struggle.”

He sets forth his argument for the Christian fajth
response under four themes: (1) there is an abundance of
evil in our world and God does not stop it so perhaps evil
has a necessary role in the way things should be; (2) there
is also an abundance of good, and how could good exist at
all if a good God is not behind it all; (3) Christianity teaches
that God created human beings with free will which pre-
supposes that there are choices; (4) for all people complain
about the badness of the world they live in, very few of
them show any desire to leave it. In developing his argu-
ment, Stackhouse draws heavily on arguments put forth
by Alvin Plantinga, concluding with Robert Frost.

Finally Stackhouse reviews what the Bible tells us
about evil, from Job and the Psalmist to Christ and the
cross. No one knows everything perfectly and no one
knows anything for sure. All faith choices are that— leaps
into the unknown. “Amy has to decide whether to marry
Matt. A seeker has to decide whether to commit himself or
herself to God.” For Stackhouse the best answer is found in
the person of Jesus Christ. I recommend this book. Every
ASA member should have it on his or her shelf to pass on
to a young person dealing with doubts.

Reviewed by Elizabeth Hairfield, Staunton, VA 24401.

THE LIFE OF PRAYER IN A WORLD OF SCIENCE:
Protestants, Prayer, and American Culture 1870-1930 by
Rick Ostrander. New York: Oxford University Press, 2000.
232 pages. Hardcover; $39.95. ISBN: 0195136101.

In November 1857, George Mueller prayed to God to shift
the direction of the wind blowing over the orphanage he
operated in Bristol, England. He had scheduled repairs on
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the orphanage’s boiler at a time when very cold weather
threatened the health of his wards. Mueller recorded in his
journal that on the day of the boiler’s shutdown, a “south
wind blew: exactly as I had prayed.” Millions of American
evangelicals in the decades surrounding the turn of the
century certainly believed, along with Mueller, that God
answered petitionary prayers. Prayer could indeed con-
vince God to change the weather.

But prayer, particularly petitionary prayer, was not so
simple a matter for many other American Protestants who
believed that modern science made asking God for things
seem unreasonable and even problematic. As historian
Ostrander puts it in his contribution to Oxford University
Press’s Religion in America Series: “Petitionary prayer,
with its vision of a God rushing to the rescue of his chil-
dren, did not seem very reasonable in a culture in which
science had seemingly ruled out supernatural interven-
tion” (p. 12).

Other historians have explored the attempts of Anglo-
American Protestantism to come to grips with modernity.
But while those studies have focused on the challenges
of biblical criticism and Darwinian evolution, Ostrander
explores the efforts of American Protestants to articulate
both an intellectually and culturally satistying ethic of
prayer in the modern world.

Ostrander begins his study with a brief summary of
evangelical Protestant efforts to justify prayer. The mod-
ern scientific world view did not significantly challenge
nineteenth-century American evangelicalism’s traditional
notions of prayer. In fact, evangelicals were fascinated
with “answered prayer narratives” like those of Mueller
and Hudson Taylor. Evangelicals frequently used answered
prayer as a practical apologetic, something Ostrander
suggests reflected “a scientific, empiricist impulse that
coexisted ... with ... [evangelicalism’s] supernaturalist
impulse” (p. 49).

The evangelical experience provides the backdrop for
the bulk of Ostrander’s book, which focuses on liberal,
mainline Protestantism and its struggles to adapt tradi-
tional teachings on prayer to the modern scientific world
view. It is an interesting story. Liberal Protestants, espe-
cially prior to World War 1, were keenly interested in
prayer as they sought to undergird social betterment with
spiritual sensitivity. But several factors worked together
to push liberal Protestants away from traditional notions
of prayer. Perhaps the most important of these was the
emphasis on divine immanence, the presence of God in
nature, which rendered traditional notions of God crudely
anthropomorphic, with very significant implications for
prayer. Asking God to intervene in the world made God
into a capricious magician, who altered the created order
for the benefit of some but not others. Moreover, liberal
Protestantism showed an increasing unwillingness to be
restrained by the authority of the Bible at the same time it
gave great deference to science “as a determiner of what
was and was not possible in the religious realm” (p. 87).

Ostrander argues that liberal Protestantism did not
abandon traditional petitionary prayer overnight; “the lib-
eral expurgation of the supernatural element in prayer
occurred quite gradually” (p. 97). He uses the example of
popular liberal writer Harry Emerson Fosdick to illustrate
this. As late as 1915 in The Meaning of Prayer, Fosdick
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affirmed the viability of intercessory prayer, despite the
fact that several of his fellow liberal Protestant theologians
were restricting prayer to the personal subjective world,
where it was efficacious only in that it benefitted praying
individuals and energized them to change the world by
personal effort. But by 1926, when Fosdick returned to the
subject of petitionary prayer in his Adventurous Religion,
things had changed. “Prayer will not alter the weather,”
Fosdick noted; furthermore, it was blasphemous to tell
God “what we think he should do.”

No longer could prayer be understood as ceaseless
clamoring to “a mysterious individual off somewhere.”

‘What, then, was the liberal Protestant conception of

prayer? According to fellow liberal, Protestant writer
William Adams Brown, prayer was the means by which
we produce “psychological wholeness by focusing on God
as the unitive ideal” (p. 158).

Clearly, by the end of the 1920s, American Protestant-
ism was deeply divided on the subject of prayer: liberals
had expunged virtually all traces of the supernatural from
prayer, while evangelicals still believed in a personal God
who answered petitionary prayers. Ostrander makes this
point effectively by referring to a symposium entitled
“Does Prayer Change the Weather?” that ran in the Chris-
tian Century in the summer of 1930. For liberal Protestants
participating in the symposium, harmonizing notions of
prayer with the modern scientific world view was a matter
of intellectual integrity. Many American Protestants, nev-
ertheless, prayed for rain—not just for patience —during
that hot summer when parts of the nation suffered
through a severe drought.

Ostrander has produced a valuable history of Protestant
thinking about petitionary prayer and devotional disci-
plines in America from 1870 to 1930. Apart from the light
he sheds on an important aspect of the struggle of Ameri-
can Christianity to accommodate theology and to practice
science, Ostrander has also provided important historical
context for current research and discussion on the efficacy
of prayer. In fact, readers are likely to be struck by how
many of the issues that confront contemporary empirical
and theological explorations of prayer were raised at the
turn of the last century.

Reviewed by Donald A. Yerxa, Professor of History, Eastern Nazarene
College, Quincy, MA 02170.

THE FACE OF TRUTH by William Edgar. Phillipsburg,
NJ: P & R Publishing Company, 2001. 136 pages. Paperback;
$10.99. ISBN: 0875521789.

This book’s ten chapters have short, pithy titles like
“Lifting the Veil,” “Collision Course,” and “A Cloak of
Decency.” Each chapter, averaging just over ten pages in
length, is a short and easy read. The index and endnotes
(not as convenient as footnotes) assist the reader in locat-
ing information.

There are no ground-breaking insights or revelations in
this book. But the author’s ideas are expressed in succinct,
yet nascent, language able to stimulate some dormant
nerve-cell activity! The book illustrates Samuel Johnson’s
observation that there is a greater need to be reminded
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than informed. Edgar’s reminders include the following:
we are God’s image-bearers; God is knowable; Jesus never
disappoints; believing is no leap of faith; the Scriptures
provide basis for faith; faith and science are friends;
Genesis points to the world’s purpose; the Bible gives no
acceptable, logical explanation for evil; Christianity is
unique and those who accept its truths “have nothing to
lose that is worth keeping, and everything to gain you'd
never want to lose.”

Edgar’s touching dedication is to Edith Schaeffer
“whose home led us to heaven.” This present volume has
elicited this comment from George Gallup, Jr.: “Speaks
powerfully to the present times. An invaluable guide to
those who seek a deeper faith, one that withstands intellec-
tual challenge. Edgar writes to both the heart and head in a
clear and winsome way.” The book has both an apologetic
and evangelistic tone; consequently, it would make an
excellent gift to a seeker or young Christian.

Edgar is professor of apologetics at Westminster Theo-
logical Seminary and author of Reasons of the Heart and
Taking Note of Music. He is also a professional jazz musi-
cian who has published articles on cultural apologetics,
the music of Brahms, and African-American life.

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

WORDS OF GRATITUDE FOR MIND, BODY, AND
SOUL by Robert A. Emmons and Joanna Hill. Radnor, PA:
Templeton Foundation Press, 2001. 105 pages. Hardcover.
ISBN: 1890151556.

The words of gratitude found in this book comprise eight
inspiring chapters, many trenchant quotes, and a sug-
gested reading list. One of the suggested readings is
entitled Gratefulness: The Heart of Prayer by David Steindl-
Rast, who provides this book’s introduction. In it (“Prov-
erbs As Words of Gratitude”), he quotes this proverb:
“When you drink from a stream, remember the stream.”
He also points out that some noble words of gratitude
have originated with the unwashed, nameless, and home-
less. “Better a bush than an open field,” said someone
seeking shelter. “The sun is the poor man’s blanket,” said
another cold from the night.

Pages fully devoted to quotes fill more than half the
book’s length. They include quotes from the ancient
(“Gratitude is not only the greatest of virtues, but the par-
ent of all the others,” Cicero) to the recent (“To be grateful
is to recognize the love of God,” Thomas Merton); from the
famous (“A proud man is seldom a grateful man, for he
never thinks he gets as much as he deserves,” Henry Ward
Beecher) and the not so famous (“There is a calmness to a
life lived in gratitude, a quiet joy,” Ralph Blum).

Gratitude is a Christian virtue, and this book helps
believers express it. It helps put into words those feelings
which periodically swell up in thankful hearts for the gift
of life, of salvation, of provisions, of fellowship, of oppor-
tunity, of hope. Gratitude is also found appropriately in
the vocabulary of scientists, as it was in this one: “A hun-
dred times a day I remind myself that my inner and outer
life depends on the labors of other men, living and dead,
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and that ] must exert myself in order to give in the measure
as | have received and am still receiving,” words spoken
by Albert Einstein.

I am pleased to recommend this book which sees the
thankful life as a natural part of the scholarly life:
“Thinking and thanking spring from the same root —in the
realm of language as well as in the soul realm.” It will
provide a devotional uplift to all Christians who deal not
only with things seen, but things unseen, for both of which
they are grateful to God and to others.

Robert A. Emmons, the author of many research arti-
cles, book chapters, and a recent book, empirically explores
how core aspects of identity reflected by spirituality relate
to personality. Joanna Hill, a graduate student at the
Theological School of the Academy of the New Church,
is director of Templeton Foundation Press.

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

CAN ARCHAEOLOGY PROVE THE OLD TESTAMENT?
by Ralph O. Muncaster. Eugene, OR: Harvest House Pub-
lishers, 2000. 48 pages. Paperback. ISBN: 0736903569.

Muncaster’s conclusion in this short book parallels the one
in his companion volume Can Archaeology Prove the New
Testament? The author thinks “Archaeology provides one
means of confirming the historical accuracy of the Bible”
(p. 5). He believes there is more historical evidence for the
Bible than for any other historical document. Archaeology
cannot prove Old Testament events happened, but it can
provide significant credibility. And, of course, archaeol-
ogy does not prove the metaphysical truth imbedded in
the event.

The method Muncaster uses is to provide historical
and archaeological findings which support the informa-
tion found in the Old Testament. This involves explaining
how archaeology works, how it has uncovered biblical
sites (a list includes fourteen key places), and how archae-
ology’s findings confirm many biblical accounts. He
divides archaeological discoveries into four chronological
categories, from the time of creation to the first century.

Muncaster concludes on an evangelistic note, answer-
ing common questions and explaining the way of salvation.
Other books the author has written include Creation vs.
Evolution, Science-Was the Bible Ahead of Its Time? and What
is the Proof for the Resurrection? Muncaster is the founder
of Strong Basis to Believe, a frequent lecturer on biblical
topics, and professor at Vanguard University of Southern
California.

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

Upcoming ASA Conferences

Aug. 2-5, 2002: Pepperdine University, Malibu, CA
July 25-28, 2003: Colorado Christian Univ., Lakewood, CO
July 23-26, 2004: Trinity Western University, Langley, BC
Aug. 5-8, 2005: Messiah College, Grantham, PA
July 28-31, 2006: Calvin College, Grand Rapids, Mi
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WHY GOD WON'T GO AWAY: Brain Science and the
Biology of Belief by Andrew Newberg, Eugene d"Aquili,
and Vince Rause. New York: Ballantine Publishers, 2001.
320 pages. Hardcover; $24.95. ISBN: 03454483.

Is there really a God-shaped hole in each person? This
popular sentiment has been used to explain the world-
wide, cross-cultural prevalence of religious expression.
This book posits a physical basis and an evolutionary ben-
efit for this human activity. Newberg, Director of Clinical
Nuclear Medicine and NeuroPET Research at the Hospital
of the University of Pennsylvania, is a physician specializ-
ing in neuro-imaging as was the late d’Aquili. Ballantine
Publishers calls them pioneers in the emerging field of
neuro-theology, a discipline dedicated to understanding
the relationship between spirituality and the brain. This
book continues their writing collaboration, a relationship
which most recently produced The Mystical Mind: Probing
the Biology of Belief. Rause, the third author, is a journalist.

The book’s premise is that the mystical experiences and
altered states of mind associated with religious practices
are observable neurological events that can be studied
using scientific approaches. The authors use examples
from their studies of meditating individuals to postulate
that decreased activity in a particular region of the brain,
the Orientation Association Area, is largely responsible for
the sensations associated with these altered religious states
of mind. The authors’ original data is described in the first
chapter. The remainder of the book is largely a hypothesis
of how various brain activities may have promoted reli-
gious experiences and been evolutionarily beneficial.

After a brief introductory chapter, the authors devote
two chapters to describing “Brain Machinery,” or neuro-
anatomy, and “Brain Architecture,” or functional neuro-
biology. These chapters are admirably written, without
the flood of technical language that could have led to
many readers giving up. However, they observe that it is
always difficult to pare down the information needed. The
authors could have condensed these two chapters into one
without confusion.

In the next four chapters, the authors discuss myth-
making, ritual, mysticism, and concepts of reality as they
may relate to brain activity in the association areas and
human evolution. A consistent premise is that this brain
activity confers a human advantage. For example, in the
chapter on myth-making, the authors describe myth-
making as an outgrowth of the ability to anticipate danger.
The authors include a nice description of the brain pro-
cesses involved in the fear response and how humans
differ from animals in danger anticipation. The ultimate
danger, of course, is death. The chapter is fleshed out with
some speculative treatments of how myths got their start
and the process by which an individual’s idea is trans-
formed into a cultural myth. A similar structure is used
in the chapters on ritual, mysticism, and reality.

The book falters in communicating the boundaries be-
tween science and speculation. The authors are respected
neurologists who are experts in brain imaging, so the
science they describe is accurate and current, as one would
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expect. However, the book is so well written that the
differences between the neural activity that the authors
observed during religious activity and the acquisition of
these abilities during evolutionary development are often
subtle. 1 would highly recommend this book for college
students enrolled in a course that examines these types
of science/nonscientific boundaries. First-year college sci-
ence students should be able to read this book without
much difficulty and benefit from the discipline of identify-
ing each type of writing in the text. The book is also a good
exercise for all Christians in science who need to recognize
these differences. Since the science is written at a very
accessible level, this book could be enjoyed by anyone
interested in the topic.

Reviewed by Robin Pals-Rylaarsdam, Assistant Professor of Biology,
Trinity Christian College, Palos Heights, IL 60463.

AGING AND SPIRITUALITY: Spiritual Dimensions of
Aging Theory, Research, Practice, and Policy by David O.
Moberg, ed. Binghamton, NY: The Haworth Pastoral Press,
2001. 250 pages. Paperback. ISBN: 0789009382.

Venerable ASA member, David Moberg is considered by
some people to be “America’s premiere gerontologist.”
His edited book comes with such high recommendations
as “an important tool,” “the best there is in theory and
practice,” ”a rewarding source,” and “rich in practical
applications.”

The book’s sixteen chapters are grouped under four
main headings: conceptual and theoretical foundations;
research and spirituality; professional and practical impli-
cations; and policy implications and priorities for the
future. The book includes a brief biography for each of
the eleven writers (Moberg wrote six chapters), person
and subject indices, and a recommended reading list.
The writers come from a variety of backgrounds including
a coordinator of food drives, a director of pastoral care,
a health care administrator, a case manager, a family thera-
pist, a dental hygiene instructor, and a gerijatric nurse.

Some of the more intriguing topics include the spiritual
role of the elder, attitudes toward death and dying, the
relationship between age and spirituality, hospice care,
and the role of the chaplain. As to the spiritual role of the
elder, the world would be a better place if elders were
“encouraged to exercise an active role in the community.”
As to death and dying, “most of the elderly ... are not
afraid of death itself but of all that could precede death.”
The 2,500 hospices serving people in every state hold the
belief that every person matters to the last moment of life,
and therefore they should be cared for in mind, body,
and spirit. The role of the chaplain will become increas-
ingly important with the aging of the American
population. This may require reallocation of theological
and denominational resources.

This helpful collection of articles is relevant to a large
segment of the population. Laypersons and professionals
will discover here valuable insights and considerations.
The writing is not technical, and it can be accessed easily.
I particularly appreciate the editor's comments and writ-
ing style which are appropriate and thoughtful.
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Three weeks before death from cancer, Cardinal Joseph
Bernadin wrote: “I am at peace and I can only account for
that by looking upon it as a gift from God ... (but) you
have to let go. That letting go is not the easiest thing in the
world.” The compassion contained in the writings of these

Letters

Is Theism a Theory?

A Response to Snoke

David Snoke has recently written a bold and stimulating
article (“In Favor of God-of-the-Gaps Reasoning,” Perspec-
tives on Science and Christian Faith 53, no. 3 [Sept. 2001]:
152-8) in favor of GOG (God-of-the-gaps) reasoning, or
perhaps more accurately, criticizing the prevalent assump-
tion that GOG reasoning has no merit. While I agree with
much of his epistemology, I think there are serious prob-
lems with his treatment of theism as if it were a theory; I
doubt that Christianity can accept that kind of self-under-
standing. In what follows, I will attempt to explicate the
main problems with Snoke’s position, which are fourfold:
(1) there is reason to question the religious adequacy, so to
speak, of treating theism as if it were a theory; (2) there are
some serious internal problems with theism and Christian-
ity qua theories; (3) most people do not approach theism or
Christianity with the attitude proper toward a theory; and,
(4) it is not as clear as Snoke seems to think that theism and
Christianity entail any falsifiable predictions.

Before I begin in earnest, I should note a few minor
points. I am sympathetic to Snoke’s general epistemologi-
cal position. As he argues, evidential considerations should
play an important role in a person’s decision between the-
ism and atheism, and generally in the evaluation of world
views or theories. I am also in agreement that if a theory
cannot explain something, it ought to be able to explain
what counts against it, although, as a careful reading of his
article makes clear, that does not automatically cripple a
theory or favor one of its competitors over others. Snoke
notes several explanatory failings or “gaps” in the atheistic
position that weaken it, and he suggests that theism gains
credence by being able to explain what atheism cannot.
Although I do not think these gaps are as serious or as
unlikely to be overcome as Snoke claims, space limits me
to noting my disagreement and referring the reader to
some of the literature that Snoke does not cite.!

The most serious problem concerns Snoke’s contention
that theism is a theory. This is not argued for in his essay
but is simply assumed. It is a controversial position, to say
the least, and does not seem to sit well with the main
themes of the Bible or the bulk of Christian tradition. Since
when is God to be considered as part of a theory? The God
of Abraham, Isaac, and Jacob, as well as of the Old Testa-
ment prophets, Jesus, and the apostles, confronts us as a
Thou, a person, a most intimate challenge, not as some-
thing hypothetical or theoretical. Prima facie, theism in
general, and Christianity in particular, are not theories and

146

articles may aid those struggling with letting go, which
eventually may include everyone.

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

it may be contrary to their very spirit to see them that way.
As John Baillie has said:

Thus for the New Testament, as for the Old, God is
One who is directly known in His approach to the
human soul. He is not an inference but a Pres-
ence ... The knowledge of God of which the New
Testament speaks is a knowledge for which the best
argument were but a sorry substitute and to which
it were but a superfluous addition.2

Having made this point, I will go along with Snoke’s
contention for the sake of argument, and offer some criti-
cisms of theism and Christianity gua theories. In the first
place, if theism is a theory, then it has at least the following
internal problems (excepting for the moment, the problem
of evil, which Snoke appears to recognize as a problem).
First, its most crucial concept, God, may be incoherent.
I refer to the longstanding and ongoing philosophical and
theological debates over the meaning of divine attributes
such as “omnipotence” and “omniscience” and over whether
a God having these and other essential attributes is possi-
ble, for some of them appear to conflict.? At the very least,
there are serious difficulties in providing a satisfactory ac-
count of the concept of God. Second, a similar and related
debate is over whether there are any satisfactory explana-
tions of central Christian doctrines such as the Incarnation
and the Atonement.? [ submit that a theory that had as
many hotly contested central concepts and claims as the-
ism and Christianity have, and for as long as they have
had them, would never last long in the world of science.

Certain other problems follow from treating theism as
if it were a theory. Belief in God is not generally held as if it
were part of a theory. People tend to believe in God more
firmly than they would be entitled to if it were a theory,
and tend not to be as willing to consider criticisms and
new evidence as commitment to a theory requires. So,
Snoke’s contention is incorrect as a description of how
people in fact embrace theism and Christianity. Should we
say that Christians ought to try to accept Christianity as if
it were a theory? What then becomes of faith?

The question of whether theism or Christianity entail
any falsifiable predictions is more complex than Snoke
indicates. A basic distinction made by the philosopher of
biology Elliot Sober between strongly falsifiable and weakly
falsifiable theories is instructive.® A theory is strongly falsi-
fiable if it entails at least one observation statement O (i.e.,
a prediction) whose truth or falsehood can be determined
by direct observation. Most scientific theories do not by
themselves entail observation statements; only in conjunc-
tion with auxiliary hypotheses do they do so, which is to
say, they are weakly falsifiable. This is acceptable so long
as the auxiliary hypotheses are confirmed (and falsifiable)
independently of the theory in question.

Perspectives on Science and Christian Faith



Now, theism by itself does not seem to entail any obser-
vation statements, so it is at best weakly falsifiable. As
Sober explains, the difficulty for theism concerns auxiliary
hypotheses about God, that is, claims concerning what
God is like and how he acts. To take one of Snoke’s exam-
ples, he claims that if theism is true, we would expect there
to be “many, daily, direct, miraculous communications
from God” (p. 156), a prediction he takes to be falsified and
that requires a modification of theism. However, this pre-
diction only follows on the assumption of knowledge
about how God would reveal himself to human beings, if
he existed. But why suppose that Snoke or anyone else
could know this? The problem with auxiliary hypotheses
about God is that they are not independently confirmed or
falsified. Is there any way of confirming or falsifying auxil-
iary hypotheses about God without presupposing theism?
I raise these issues not to take a firm stance on them, but
merely to suggest their complexity and cast doubt upon
the idea that we can easily find falsifiable predictions for
theism and Christianity.

Ever since Hume and Kant, natural theology has been
on the defensive, only making a serious comeback in the
last twenty-five years or so. Snoke welcomes natural theol-
ogy as part of his evidentialist epistemology, and wants
theism to subscribe to the “normal rules of evidential dis-
course” (p. 154). In our pluralistic world, this is an under-
standable and reasonable reaction. However, it is not clear
that this is a move theism and Christianity can make, as
the problems I have outlined show. Some serious issues
concerning faith and reason still need to be addressed.

Notes

10n the Intelligent Design— Evolution controversy, see Massimo
Pigliucci, “Design, Yes, Intelligent, No,” Skeptical Inquirer 25, no. 5
(Sept.-Oct. 2001): 34-9; Niall Shanks and Karl Joplin, “Behe, Bio-
chemistry, and the Invisible Hand,” Philo 4, no. 1 (Spring-Summer
2001) available at the website <www.philoonline.org>; and Skeptic
8, no. 4 (2001), which has an excellent section on Intelligent Design.
On fine-tuning arguments for the existence of God, see Theodore
M. Drange, “The Fine-Tuning Argument Revisited,” Philo 3, no. 2
(Fall-Winter 2000).

2“The Irrelevance of Proofs from the Biblical Point of View” in John
Hick, ed., The Existence of God (New York: MacMillan, 1964),
209-10.

3For an introduction, see Theodore M. Drange, “Incompatible-
Properties Arguments: A Survey,” Philo 1, no. 2 (Fall-Winter 1998).
Available at the website <www.philoonline.org>.

“For the critical side, see Michael Martin, The Case Against Christian-
ity (Philadelphia: Temple University Press, 1991), and Walter
Kaufmann, The Faith of a Heretic (Garden City, NY: Doubleday,
1961), an older work still worthy of careful study. For a defense of
the Incarnation, see Thomas V. Morris, The Logic of God Incarnate
(Ithaca, NY: Cornell University Press, 1986), and of the Atonement,
see Richard Swinburne, Responsibility and Atonement (New York:
Oxford University Press, 1989).

5See Elliot Sober, Core Questions in Philosophy: A Text With Readings,
3rded., lecture9, “Is the Existence of God Testable?” (Old Tappan,
NJ: Prentice Hall, 2001). For a much fuller and more sophisticated
treatment, see Elliott Sober, “Testability.” Proceedings and Addresses
of the American Philosophical Association 73 (1999): 47-76. Available
at the website <philosophy.wisc.edu/sober>.
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Choice of Research Topic

Although I am now retired, I was for many years head of a
research group and chairman of a university department
of electrical engineering. I was therefore particularly inter-
ested in the recent issue of Perspectives on Science and
Christian Faith (53, no. 4 [December 2001]) reporting on a
conference dealing with the choice of research projects by
young graduates and post-docs. I have to say that I found
the advice offered rather disturbing.

My chief cause for concern was the overriding impor-
tance attached to individual choice. My experience
suggests that a fulfilling career in research generally
requires team work. It may be that a few outstanding
scientists work best in isolation, although I doubt it. But
the creativity of most ordinary research workers is enor-
mously enhanced by regular discussion with colleagues.
The conference did not mention that giving is the other
side of receiving. In this connection, I found the advice on
choosing a supervisor to further one’s career somewhat
distasteful.

Nor do I like the idea of encouraging research workers
to live from grant to grant. In my experience, the financing
of research is best left to the head of a research group.
Younger members need to be protected from commercial
pressures so that they can give themselves unreservedly to
the quality of their work and the enjoyment of it.

I fear that much of the advice given at the conference
may increase the perception of science as a self-regarding
pursuit and may strengthen the postmodern backlash
against it.

I have been an appreciative reader of PSCF for many
years and hope you will forgive the criticism.

Professor Percy Hammond
The Dingle

Whintield Road

Dibden Purlieu
Southampton SO5 4QA
UK

A Reply to the Dialogues

The March 2002 issue of PSCF contains a dialogue con-
cerning science, naturalism, biology, and design.! Walter
Thorson argues for a new definition of naturalism in
science, with the unstated assumption that evolutionary
biology would be included in such a science.? Although
biology is usually classified as a science and biologists use
the scientific method for investigation, the biochemical
evolution of the first cell and macroevolution are super-
natural. Uniting evolutionary biology with naturalistic
science joins two mutually exclusive categories.

If science is defined as the study of natural things and
natural processes in which supernatural causation is
absent, evolutionary biology is not scientific. If science is
defined as the study of the physical universe in which cau-
sation could be supernatural, evolutionary biology would
be scientific. The two sets of definitions are functionally
equivalent if God does not exist. Since the large majority of
scientists accept a definition of science that excludes super-
natural causation, such a definition of science should be
accepted as the best working definition.
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Thorson wrote: “Theological reflection on creation is
entirely legitimate, but must be clearly distinguished from
the mundane study of creation with which science is con-
cerned.” To be precise, science is the study of the product
of creation. The act of creation is supernatural. The prod-
uct of creation is natural. In parallel fashion, the act of
macroevolution is supernatural. The product of macro-
evolution is natural. Biology is the study of the product of
macroevolution.

The biochemical evolution of the first cell and macro-
evolution are supernatural. The probability of naturalisti-
cally or randomly assembling a small protein composed of
100 amino acid residues is about I chance in 105 per try.3
Less than 10% tries have existed over the last 3.5 billion
years, because less than 1050 proteins have existed on Earth
during that entire period. The probability of naturalisti-
cally assembling just one necessary, functional small pro-
tein by using every try available is about one chance in 10
or one chance in a million billion [10-65 x 1050 = 10-15].

Thorson wrote: “[W]e need a new 'naturalistic’ biologi-
cal science which is more than the application of physical
science to biosystems.” A naturalistic science is proper for
the study of microevolution, since the DNA in micro-
evolution already exists and already functions. A natural-
istic science is not proper for the study of the biochemical
evolution of the first cell and macroevolution since they
involve the supernatural creation or supernatural assem-
bly of functionally new DNA.

Thorson desires science to be naturalistic because he
sees God as transcendent. God is not transcendent just
because his methods are obscure. In evolutionary biology,
God is also immanent. An example might suffice.

A defined high-energy photon is generated and
streaks through space for 100 years. At the right
moment in time, a man, of his own volition, runs for a
fly ball, stumbles, and wipes out on the grass. As he
lies sprawled on the ground, the high-energy photon
penetrates one of his sperm cells and energizes and
alters DNA at a precise location while in a specific
spatial orientation. The sperm cell, which contains
the DNA altered in a manner preordained by God,
fertilizes an egg. The two form the DNA component
of a child woven together by God in the womb of the
mother.4

God is immanent in the details of evolutionary biology,
for he said, “Who gave man his mouth? Who makes him
deaf or dumb? Who gives him sight or makes him blind?
Is it not I, the Lord?”5 Our inherited make-up is a personal
gift from God.

Thorson seeks a bio-logic “a logic controlling achieve-
ment of certain tasks or functions.” For both natural and
metaphysical reasons, the bio-logic is not discoverable
through scientific investigation.

The bio-logic is not discoverable for the following natu-
ral reasons:

1. A bio-logic is unique for each protein and each enzyme.
Physicists can experimentally approximate the physi-
cal-logic of simple entities because they are uniform
and contain mundane information. A billion oxygen
molecules exhibit similar behavior and interact
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uniformly. A billion proteins and enzymes exhibit
diverse behavior and each interacts uniquely.

2. The comparative study of fossils, homologous struc-
tures, proteins, and DNA provide no information for
determining the origin of the bio-logics.

3. Since science cannot sufficiently explain the bio-logic of
even one small enzyme, it is totally incapable of deter-
mining the entire bio-logics.t

The bio-logic is not discoverable for the following meta-
physical reasons:

1. The bio-logic of the protein or enzyme resides in the
purpose and design of God that precedes the initial
appearance of the protein or enzyme.

2. Since the bio-logic arises from a supernatural purpose,
the total bio-logic must be appropriated by supernatu-
ral revelation.

3. The bio-logic arises from a supernatural concept of
function, which culminates in glorifying God.

Therefore, Thorson’s bio-logic is not achievable. On the
other hand, the intelligent design proposed by William
Dembski is also problematic. Intelligent design cannot dif-
ferentiate between macroevolution by intelligent design
and progressive creation by intelligent design. Compara-
tive studies of fossils, homologous structures, proteins,
and DNA do not differentiate between them. Scientific
experimentation cannot differentiate between them
because they both involve supernatural causation.

Proponents of intelligent design make a fundamental
error in strategy when they attempt to include intelligent
design in a science curriculum. No study of biological
origins, including intelligent design, is scientific. A more
fruitful approach for the intelligent design movement
would be to show that the naturalistic biochemical evolu-
tion of the first cell and naturalistic macroevolution are
highly irrational scientific hypotheses, which also need to
be excluded from a science curriculum. Intelligent design,
the naturalistic biochemical evolution of the first cell, and
naturalistic macroevolution should be transferred to some
other curriculum such as philosophy, religion, or to an
entirely new course.

Notes

1 Perspectives on Science and Christian Faith 54, no. 1 (March 2002).

2Walter Thorson, “Legitimacy and Scope of ‘Naturalism” in Sci-
ence,” Perspectives on Science and Christian Faith 54, no. 1 (March
2002): 2-11.

3H.P. Yockey, “A Calculation of the Probability of Spontaneous
Biogenesis by Information Theory,” Journal of Theoretical Biology 67
(1977): 377-98; and ]. F. Reidhaar-Olson and R. T. Sauer, “Func-
tionally Acceptable Substitutions in Two a-Helical Regions of
Repressor,” Proteins: Structure, Function, and Genetics 7, no. 4 (1990}
315.

4See: Psalm 139:13

SExodus 4:11

8Yockey; and Reidhaar-Olson, 315.
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