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Why Publish These

Introduction

Have you ever wanted to meet John Suppe
{(Princeton University professor and author-
ity on structural geology and plate tecton-
ics), Colin Russell (United Kingdom Open
University professor and insightful inter-
preter of science history), William Dembski
{Baylor University philosopher, mathema-
tician and reflective spokesperson of Intelli-
gent Design), or Calvin DeWitt (University
of Michigan professor and enthusiastic
advocate of environmental ethics)? By read-
ing this special issue of Perspectives on
Science and Christian Faith, you can meet the
four persons described above as well as
eleven additional scientists who are making
notable contributions to science and are
faithful representatives of Jesus in their
scientific and research activities. Within
these pages you may catch a glimpse of the
energy, passion, and concerns gleamed
from a national consultation on “Christian
Faith and the Choice of Research Topic in
the Natural and Applied Sciences” orga-
nized by InterVarsity Graduate and Faculty
Ministries, held October 13-15, 2000, at the
University of St. Mary’s of the Lake,
Mundelein, Illinois.

On Friday evening, a few minutes before
the opening session of the conference, | was
full of anticipation as I sat in the nearly
empty conference room. After the confer-
ence participants and presenters entered
the room, Terry Morrison opened the meet-
ing with a welcome and prayer. Then he
introduced John Suppe as the first pre-
senter to discuss, “Why does God care
about this issue?”

What's the issue? The next hours
unfolded the details through speaker pre-
sentations, open discussion periods, and
vivacious interchanges among small groups.
I marveled at the energy, passion, and con-
cern reflected in this gathering.
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During the forty-five hours that
spanned the opening and closing points of
this conference, presenters and participants
{invited graduate students and postdoc-
toral researchers) formed an organismic
Christian community. Individual partici-
pants sought out seasoned presenters for
questioning or for further discussion of
presentation ideas. Participants prayed
together, pondered and discussed issues,
debated critical points, listened to stories,
gained new understandings, enlarged their
perspectives, and strengthened their Chris-
tian commitments.

Will interactions that characterized this
briefly formed but vibrant Christian com-
munity continue after Oct. 15, 20007 Will
the thoughtful presentations continue to
challenge and inspire long after the closing
conference session? We hope so. Within
this journal issue, we are delighted to share
these insights with our readership, thereby
enlarging the dialogue in the Christian
community.

Enjoy this special issue of our journal.
Open your heart to the challenges of others.
Reflect on the significance of your own call-
ing and participation in science research. Be
aware of the larger Christian community
that carries many of the same concerns and
passions that you do in your science work.
Jesus, the Lord of science, invites you to
reflect his grace and to build God's King-
dom through your research, Ae

Roman J. Miller

Perspectives on Science and Christian Faith
Editor

Eastern Mennonite University
Harrisonburg, VA
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Introduction

Why Ask These

Christians want to respond to the call to let
Jesus Christ be Lord of every sphere of life.
Scientists, who are believers in him, strug-
gle to understand what this means in their
vocation. InterVarsity’s Graduate & Faculty
Ministry is called by God to serve these
fellow Christians and to encourage their
growth in vocational discipleship. Young
scientists and engineers just entering their
professional lives but also more seasoned
investigators ask, “How can I make Jesus
the Lord of my research and teaching?”
One of the seldom asked but deeply felt
issues is, “Assuming Christ is Lord, does
he really care about my choice of research
problems?”

With the support of the Templeton
Foundation and of the American Scientific
Affiliation, we here present the proceedings
of a conference called to respond to this
question. The conference, Asking the Right
Questions: Christian Faith and the Choice of
Research Topic in the Natural and Applied
Sciences, was held October 13-15, 2000 at
the Center for Development in Ministry,
University of St. Mary’s of the Lake,
Mundelein, Illinois. Few of the talks closely
followed a prepared manuscript, so audio
tapes of the talks and discussions were
reduced to the written word. We hope that
the following pages give some of the feeling
of the conference as well as much of the
content.

The conference purposes were twofold.
The first was to have a group of practicing
scientists explore the issue of research ques-
tions/ topics/ problems thoughtfully and
prayerfully in order to develop some gen-
eral guidelines for the selection of a
research project. The second was to take
steps to build a fellowship of scientists who

could give guidance to other Christians
who are wrestling with this issue. This
group might continue to relate about this
and other issues and work together toward
publishing something more definitive in
the future.

Each speaker was asked to build his or
her remarks on six assumptions or bases for
the conference:

1. The Creation Mandate: We are stewards
answerable to God for our use of his cre-
ation, our minds, and other resources.

2. The scriptural injunction: “Do all things
that we do to the glory of God.”

3. The example of Jesus: He “went about
doing good.”

4. The need to resist the strong temptation
to choose research questions only in
areas most easily funded or trendy.

5. The rising concern about technical
developments in our day and the lack of
ethical directions for them.

6. The lack of guidance for Christians in
making choices in this area.

Of course, the most significant question
that a Christian can ask on this issue is:
“Does God really care what I research?” If
the answer is yes, then we need to deter-
mine why he cares. We need a biblical and
theological base to our questioning as well
as a sociological and personal base. x

Terry Morrison

Conference Organizer

Director of Faculty Ministries
InterVarsity Christian Fellowship

Perspectives on Science and Christian Faith



Does God Care About Our Research?

“ Asking the right questions in research” is
the topic we’ve been given. So, why should
we be working on this question? How do
we do our research from a Christian point
of view? Is this really a Christian question
at all? Is this question something that is
played out at the level of “Who am I going
to marry?” or at the level of “What am I
going to do this afternoon as soon as I can
extricate myself from this faculty meeting?”
My experience has been the latter. Asking
the right questions in research usually
involves ordinary, mundane Christian
decision-making.

These are questions of “spiritual dimen-
sions of everyday choice.” It's a subject on
which there have been approaching a thou-
sand books published. It’s a late twentieth-
century phenomenon, and particularly a
North American phenomenon. I was talk-
ing to someone from Singapore the other
day who said, “Well, all the books on this
seem to come out of the United States.”
Actually, it probably goes along with Day-
timer schedule books and “to do” lists.

While there is certainly a cultural aspect
to this, I think decision-making is actually
also very much at the heart of Christianity.
So I think it’s fair to ask a second hard-
nosed question, “Why should we spiritual-
ize our mundane choices about anything,
and certainly about work?” Is there some
real basis for this or is it a crazy kind of
thing that Christians get into occasionally?
Is it reality or self-deception?

I became a Christian in 1978 just about
the same time Charles Harper (see p. 225)
was a student in my class. Then I didn’t
know much about asking the right ques-
tions. However, I've learned a little bit over
the years. I've found that self-deception is
indeed a very central issue. “Who's kidding
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whom” is really something that comes into
play. If 1 have really set my heart on
something, but at the same time desire
God’s will, T find it extremely difficult to
find out what the will of God is for me in
that specific situation. Self-deception is a
key issue in this. I think it's particularly true
for intellectuals like ourselves; it’s very easy
for us to rationalize.

My brother, who is a philosopher of sci-
ence, says that philosophers are very good
at rationalizing whatever they hold to for
very nonrational reasons, and that most for-
mal philosophies are the development of
that rationalization.

Another way to phrase our question
might be, “Is my Christian decision-making
simply a very thin Christian veneer over
the way we all do things in science?” I
know in my own work that I think a lot
rationally and analytically —about science
and how it works, how it develops, what its
dynamics are, where things are going, and
where intellectual insights can be gained. In
speaking seriously of Christian decision-
making, we’re claiming that it is not just
putting some veneer over our analytical,
rational, and normal human emotional and
cultural ways of making decisions. Does this
Christian aspect of decision-making really
penetrate the interior or is it just on the out-
side? | think that’s a serious question.

I would say from my own experience
that many major aspects of Christian deci-
sion-making in science are very much like

Why should we

spiritualize our

mundane
choices about
anything, and
certainly about

work?

John Suppe, Ph.D. Yale University, is Blair professor of geosciences at
Princeton University. He has been a visiting professor at National Taiwan
University, Cal Tech, University of Barcelona, and Nanjing University. His
discipline is structural geology and tectonics. He has been a Guggenheim
Fellow and guest investigator of the NASA Magellan Mission to Venus,
has served as associate editor of the American Journal of Science, and is

a member of the National Academy of Sciences.
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Does God Care About Our Research?

the decision-making of all my colleagues
who are not Christians. But some aspects of
my decisions about my science and my
group’s science are really quite different
from the way my colleagues make deci-
sions. | don’t think that I'm deceiving
myself in thinking there are some funda-
mental differences. Yet, self-deception is a
tremendous issue with which we have to
deal. For this reason, I think it's useful to
look in the mirror of Scripture where we
can see ourselves more clearly.

Three Biblical Models of
Decision-Making

1. lesus’ Example

While many biblical principles deal with
decision-making, I want to look at three dif-
ferent human models beginning with Jesus
as the prime model of the godly life. We
know a lot about Jesus from the Gospels.
We see Jesus making decisions in many dif-
ferent ways. So how does he go about doing
that? One thing that impressed me as a new
Christian, and still does today, was that
Jesus says that he does nothing and says
nothing on his own authority. This is an
incredible thing. How do we make deci-
sions as individualistic Americans?

When we look at Jesus as a model of
decision-making, we find something really
different. The Gospel of John is more
straightforward than the synoptic Gospels
in this, although you will find it in the
synoptics as well. In John, Jesus repeats
himself over and over again. Eventually
you start to get it as you read through John
a few times. He says many, many times that
he’s not speaking on his own. What he says
and how he says it is from the Father. It's
not on his own authority at all. He is really
conformed to the will of the Father. He
says, “My food is to do the will of him and
complete it” (4:34). We can look at that in
many different aspects and facets and with
many different subtleties and nuances. But
basically what I see there is Jesus talking
about how he decides what to say and do.

Nothing is done apart from the Trinity.
There is no individualism here. Jesus is
submitting to the Father. A very interesting

dynamic occurs between the Father, Son,
and the Holy Spirit. There’s sharing author-
ity, giving authority and glory, and submit-
ting in various different ways. As a model
for Christian decision-making, the decision-
making of Jesus is very much Trinitarian.
It's not monist. Many have tried to make
Christianity into a monist religion. But I
think the Trinity is the essence here.

We are adopted as daughters and sons
in Christ. So should we be acting and
speaking on our own authority? Of course,
Jesus spoke with authority. People noticed
that he spoke with authority. But this was
not on his own authority—he was con-
formed to the dynamic of the Trinity.

I think about this when I'm sitting in a
faculty meeting with other faculty members
in my department. How do I speak in this
faculty meeting? Am I speaking on my own
authority? As a new Christian, reading
through Proverbs was a wonderfully prac-
tical and tremendous education for me.
I know that Jesus read Proverbs. Certainly,
Proverbs and other biblical principles were
part of his decision-making. But there’s a
specificity to the situation, to what you
actually can say. There’s a contingent real-
ity of what's going on in the faculty
meeting, and it’s not just a case of deciding
what to speak based on biblical principles,
but rather there is a dynamic of being part
of the Body of Christ, in the fellowship of
the Trinity, not speaking on our own
authority.

2. Paul's Example

Our next model is Paul. We know a lot
about Paul. He’s a very interesting charac-
ter. Let's focus on his decision-making
about mission strategy. In the New Testa-
ment book of Acts, Luke is talking about
traveling across Turkey. The whole world
is open to the Gospel there. Paul clearly has
a desire to preach the Gospel where it's
never been heard before. But in a sense,
that's easy for him. There are many virgin
mission fields.

In contrast to Paul, consider a man who
used to run my computer system who is
now a missionary. He read Operation World
by Patrick Johnstone. You may know this
book as a guide to prayer. It has informa-
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tion about the state of the church in every
country in the world. My friend found a
country where there are no known Chris-
tians and that was good enough for him. He
didn’t agonize over God’s direction. He
knew the great commission, and this place
had no church. So he didn’t have the prob-
lem that Paul had, deciding which country
to go to. It was very simple for my friend. In
fact, now there is a church—a persecuted
church —in this country today. It's exciting,

But in Paul’s case, we see a very curious
thing. He’s going through different poten-
tial mission fields, and the Spirit keeps
closing the doors and does not allow Paul’s
team to go into certain areas. Finally, they
get to the point where Paul has a dream of
seeing a Macedonian saying, “Come over
here to Macedonia.” Everyone agrees that
the Lord is specifically showing them that
the place is Macedonia. So they go across
and have a fruitful time there. This is a case
with a dynamic similar to what we saw
with Jesus and the Trinity. Through a
dream, Paul has an interaction, a communi-
cation involving the Spirit. Although Paul
is the leader, a whole mission team is also
involved.

I view this as another model for Chris-
tian decision-making in science. There are
so many aspects of the universe that we can
study. We're working on the perimeters of
knowledge. Many things have been stud-
ied, but there’s still an enormous amount
out there to be discovered. We have lots of
choices in what we can do, each in our own
scope. We ask, “Should I go into this or
should I go into that?” We have different
opportunities. We have different skills.
How do we actually decide what to do?
We've got to make a decision. Is this some-
thing that I make on my own or do I do this
as a Christian together with the Trinity and
the body of Christ in some way?

In my own decision-making in science
since I've become a Christian, this kind of
Macedonian model has been fairly com-
mon. There have been many cases in which
I have made serious decisions in my science
that are not just rationally looking at the sci-
ence and opportunities, but where I actu-
ally have felt that the Lord wanted me to go
and do something specific. I did it and I
didn’t really see any particular reason for
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doing it, but it was fruitful. I could tell you
many stories about that, but I'll share only
one.

I used to do a lot of work in Taiwan

about 20 to 25 years ago. Taiwan is a
geologically new mountain range, sort of
like the Alps, growing up offshore of China.
It's like having the Swiss Alps just 150 km
offshore of South Carolina. We learned a lot
about the mechanics of mountain build-
ing —the basic understandings were actu-
ally developed and tested there. It was a
very successful time. But this was long ago.
I had not been to Taiwan for ten or fifteen
years. (I tend to like to work on one thing
for a while and then go and work on other
things.) I had no plans to return.

But a very large 7.6 scale earthquake
occurred in Taiwan about a year ago. The
epicenter was within a kilometer or so of an
area on the fault that I had studied in detail.
But I still didn’t have any particular desire
to go back and start a new research project
there. I was very busy with other projects.
However, | prayed about this. The Lord
really showed me that I should return. I
was invited to go and I did. The motivation
was obedience, not scientific vision. As a
result of my trip, some unexpected and tre-
mendous new things have developed scien-
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tifically. We are making some very exciting
new discoveries.

This is an example of decision-making in
science that is perhaps in the Macedonian
model. In fact, I would say that most of the
major discoveries I've had in science have
been handed to me as a gift. They were like
a feast in the presence of my enemies, prob-
ably. I could not have made career plans
that would have led to any of the significant
things in which I've been involved. It’s par-
ticularly in the context of Christian deci-
sion-making that they have played out.
And the fruit is not all scientific. There also
have been students and collaborators who
have some into the Kingdom.

3. The Eleven Aposties’ Example

Here’s another New Testament model that
I find quite interesting: Acts 1. This is a
challenge even if you're making your deci-
sions in a biblical way. For instance, in your
church, how does your board of elders ac-
tually make decisions? Do you remember
this situation? The disciples had just lost
Judas. They needed an apostle to replace
him and somehow they had to choose be-
tween two candidates. It's not quite clear
how they chose the two, but there must
have been certain criteria. We don’t know
what the politics were. The basic problem
was that they were choosing an apostle and
there were lots of things they didn’t know.

Similarly in a lot of decision-making in
science, we don’t know the consequences of
setting a particular course. Certainly Paul
didn’t know the consequences of his going
to one mission field or another. We cannot
predict the future effectively. In this case,
they didn’t know who was God’s apostolic
choice. So they ended up praying and then
casting lots. This is chance. You just flip a
coin. That’s it. There was a clear sense that
this method would show the group God's
will. While there is a fear of randomness in
Christianity today, the biblical view in both
the Old and New Testaments is that God is
in control of chance completely. We see this
played out in this example. 1t's a challenge
to our modern sensibilities.

I think these models are examples of bibli-
cal ways of going about deciding things.
They do not represent the ways my col-
leagues make decisions in science. This is
finding out God’s will in highly specific sit-
uations. All of the cases we've looked at
involve the claim of transmitted informa-
tion.

At the basic level, the most fundamental
claim of Christianity or Judaism is that God
communicates. The theological knowledge
claims of Christianity are not things that
you can deduce from first principles. Philo-
sophical theology does not arrive at these
knowledge claims. They can only be sus-
tained through a claim that information is
transmitted. This communicative aspect is
essential.

I find these New Testament models re-
ally striking. They are really quite different
from business as usual, and they illuminate
the communicative nature of God. There is
submission, sharing of authority and glori-
fication, and interaction that occurs in com-
munication. So, “Why does God care about
our research?” —It's the very essence of
God's character, the Trinitarian God. ¥
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Session |

Following John Suppe is one of God’s little
jokes for me. I was his student long ago at
Princeton when I was studying geological
engineering. At the time, he was on a spiri-
tual quest and I was, too. John is quite a
wizard of tectonics. When he looks at the
ground, he sees with x-ray vision every-
thing that is going on underneath. But
when [ look at the ground, I just see the
ground. He used to take us on field trips to
really lovely, interesting places.

I can remember going with his class to
Lake Champlain where there’s a famous
fault—the Lake Champlain Fault. We had
our backs to the beautiful lake with the sun
shining on it, and we were supposed to be
investigating this “gouge” and interesting
stuff in the fault. I just couldn’t stand it. I'd
wander away from the class, face the lake,
and think spiritual thoughts about my
future calling. I always felt a little guilty
about my behavior.

John also took us to these cliff-like out-
crops. As he was lecturing on the detail in
the crystal structure in the tectonic joints of
selected outcrops, I started climbing the
outcrop. I love rock climbing. This day the
outcrop was wet and mossy. I fell down.
My feet went right splat into a mud puddle,
and the mud went flying all over the pro-
fessor! I'm sorry, John, for my behavior. I
never did properly apologize.

I'm going to pursue three themes. The
first describes my particular context; why I
see the need for professionally developed,
sophisticated, and highly accomplished
Christian minds in the sciences; and why
this is a vital, important need correspond-
ing to a great opportunity for engagement
with our global culture. The second theme
indulges in personal story and tells you

Volume 53, Number 4, December 2001

AT

£ L

about my own calling. [ hope that my testi-
mony in relation to my calling will illustrate
a spiritual point about the caregiving of
God. For the third theme, I want to switch
gears a little bit and speak as a strategist
and talk about a variety of strategic oppor-
tunities for future Christian leadership |
within the sciences. [ want that to follow the ﬁ :
discussion of calling because I think calling
is a great spiritual mystery, and ultimately
where our careers go in the grace and prov-
idence of God is a mystery. However, that
should not keep us from strategic thinking
and strategic planning.
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The Need for Christians inScience ~ — ~ 5° "
to Engage with our Global Culture

The context of my work in the John
Templeton Foundation is mostly focused
on the aim of healing the deep and painful
breech between the cultures of the great
faiths, including Christianity but not exclu-
sive to it, and the cultures of the sciences.
This involves demonstrating not only a po-
tential for consonance between a spiritual
view of the world and the scientific view of
the world, but also, wherever possible, a
positive or constructive dynamic interac-
tion between the life of faith and commit-
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ment and the life of science. This is a tre-
mendous challenge in our modern western
world, and increasingly it will be so in
the whole world. A scientific world view is
seen by many intelligent people as incom-
patible with a faith commitment. This is a
serious issue that needs to be remedied and
healed. Part of our Christian service to the
kingdom is to work on demonstrating that
this incompatibility is a caricature and an
unnecessary one.

As an evangelical, 1 have a hope to
recover the other side of the great two
books tradition. Evangelicals are very good
readers of the “book of Scripture” and are
devoted to that tradition. However, 1 think
we are very poor readers of the “book of
nature.” We miss that God is revealed
through the study of nature and that we can
celebrate God’s greatness, his majesty, and
his care through our view of nature and
partly through modern scientific research.

My work encompasses a very broad
range of different specific programs includ-
ing cosmology and metaphysics on the one
hand, to spirituality and health care on the
other. My work largely is being a talent
scout. I'm constantly looking for talented
people to be involved in programs. This is a
challenget There is a paucity and dearth of
really good people that have the right tal-
ent, the right training, the nuance, the
sophistication, the desire, and the availabil-
ity to engage in these kinds of tasks. I am
very keen for the evangelical community to
produce Christians in the world of science
who can rise to this task and work cre-
atively at this interface—healing deep
wounds and breeches.

The Need for Excellence in Science

There’s a need for excellence in science.
One can’t be a diplomat for faith in the
world of science with the problem of igno-
rance or lack of sophistication or distinction
in the sciences. There is a need for humility
to speak across these very deeply distinc-
tive boundaries, for an intellectual curios-
ity, and for the subtle ability to engage in a
constructive diplomacy at the highest levels
in the sciences.

I think that one of the most encouraging
movements within evangelicalism is the
movement for rediscovering the “Christian

mind.” The “Christian mind” is a counter
to an unfortunate, anti-intellectual tendency
that is common to American culture in gen-
eral. Evangelical Christianity is a populist
activity which unfortunately also carries
aspects of anti-intellectualism. To speak as
Christians in the academy, we have to over-
come this perception. So that is a general
challenge.

A more particular challenge is a counter
to what Mark Noll of Wheaton College has
described as the “catastrophe of fundamen-
talism.” In his book, The Scandal of the
Evangelical Mind, Noll writes a very good
chapter on the sciences. The whole book,
however, is very important because it paints
a historical picture in analysis of what he
calls the “catastrophe of fundamentalism.”
The sense or recognition of the scandal of
the evangelical mind is well understood by
the secular critics and those who despise
the Christian faith. This is something Chris-
tians have to deal with —the scandal of the
evangelical mind and its strong perception
in the academy.

To be successful, the Christian mind
requires a spiritual engagement. It's not just
a mind of purely intellectual matter. It's also
a spiritual mind. It has to engage in cross-
disciplinary development to form a rich
spiritual, intellectual, and scientific perspec-
tive. That's a challenge for anybody. It's a
very significant challenge for training and
preparation. It takes time, effort, and disci-
pline. It doesn’t come naturally.

The Need for Broad Humane Learning
In the sciences, there’s a tendency to be ex-
tremely specialized. There is no particular
reward within the sciences for broad hu-
mane learning. But to develop a Christian
mind that is engaged with the sciences, I be-
lieve very firmly that we need this broad
humane learning. We need to know and en-
gage with the intellectual trends of our day.
We need to read the journals of opinion that
circulate the intellectual debates. We need
to have a subtle understanding of humane
learning across the disciplines that has the
character of excellence. We need to demon-
strate the effectiveness of the Christian mind
for engaging difficult and strategically vital
areas in the academy. So the Christian mind
is an intellectual mind, a spiritual mind,
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and an energetic and strategically-focused
mind as well.

There’s a dynamism—a huge energy
that’s characteristic of the greatest leaders
of Christianity (you see it in the Apostle
Paul). Sir William Grenfell was a famous
medical doctor missionary in Labrador who
wrote thirty-four books over his lifetime.
He was a hugely energetic and dynamic
Christian who described the Christian
mind this way: “What Christ demands is a
reasonable faith as he demands the service
of our reason. We cannot drift to heaven
like dead fish down a stream.” The task of
the Christian mind is one of huge energy.

Hearing God's Call

On the issue of calling and gifts, I'm
certainly not an expert on the theology of
calling nor do I want to suggest that I have
anything particularly profound to say. But
I recommend a very important book enti-
tled The Call by Os Guiness. It gives a very
thoughtful approach to the extremely seri-
ous issue of calling. William Temple, the
great Archbishop of Canterbury, once
wrote that to make the choice of career or
profession on selfish grounds without a
true sense of calling is “... probably the
greatest single sin any young person can
commit. For it is the deliberate withdrawal
from allegiance to God of the greatest part
of time and strength.” The greatest part of
the service that we can give to Christ is in
our profession —what we do with our time
and energy.

Theologically we have a tradition that
our God is a God who calls. He called Noah.
He called Abraham. He called Isaac and
Jacob. He called the prophets. He called
King David. He called John the Baptist, and
he called all of humanity to himself in the
personal call through his Son Jesus. And he
called Mary to be the great vessel of his
great salvation. He called the disciples and
apostles individually. And so he calls each
by name, even you and me. So calling car-
ries a great mystery because it’s personal.
The great God of the cosmos, the Creator of
the universe through the Incarnation per-
sonally meets us, and then our calling
through the Spirit comes to each one of us.

Calling fulfills our fundamental restless-
ness. As Augustine said in his famous say-
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ing, “God made us for Himself, and we'll be
restless until we find ourselves in Him.” It’s
vital that we find what God plans for us by
his grace. We need to pursue it, to discover
it, and to open ourselves to it. I think calling
in many ways is part of a dance, a dance of
freedom, a dance of development. I person-
ally don’t believe in ontological determin-
ism—that the future is determined. I think
that the dance of God’s grace is a dance of
freedom, that God works with changes and
with faults that we make, that God works
with new scenarios. In many ways, our
will, our prayers, and our aspirations are
places where God meets us and communi-
cates with us. What we ask for, what we
pray for, what we aspire for earnestly, God
can fulfill, and in the fulfilling he meets us
personally. Through our calling, God can
give us a mysterious wisdom and faithful-
ness. Our necessity is not to balk or despair
or give up in pursuing calling.

Paul Brand is a Christian writer who
wrote a book with Philip Yancey called
Fearfully and Wonderfully Made. You can
read a nice biography of Brand’s life by
Dorothy Clark Wilson called Ten Fingers for
God. He was raised by parents who were
missionaries in India, and he wanted to give
his life to being a medical doctor in India. In
fact, later in life he became quite a distin-
guished medical doctor at Vellore Christian
Medical College in South India. He devel-
oped some extremely simple but important
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treatments for lepers that helped them to
use their fingers and toes and their eye-
sight. The reason that he was so successful
in pioneering leprosy work was because of
a frustration that God gave to him in what
he perceived to be his calling. He had
wanted to train as a medical doctor. Every
direction to get into medical school for him
was blocked, supernaturally blocked. As he
kept aspiring to go to medical school, he
had to work as an ordinary laborer, a brick-
layer, and a carpenter in London. Finally he
got into medical school and ended up going
to India.

It turned out that the skills he had
learned as a common laborer were precisely
what he needed as a medical scientist to fig-
ure out the problem with people who had
leprosy. Most researchers had been work-
ing on the treatment of the skin, on pharma-
cological treatments. But he realized that
the loss of the pain response allowed peo-
ple to hurt themselves. If you have a blister
on your foot, you'll limp carefully to relieve
your pain. But if you don’t have pain, you
won't limp because you don’t know it’s
hurt. Or if you're in the kitchen and you put
your hand on a hot surface, your hand will
burn because the pain response doesn’t
work to stimulate you to remove your hand.
Brand developed a whole variety of pro-
phylactic tools to go on the hands, fingers,
legs, and feet of people with leprosy to
avoid the degenerations related to the loss
of a pain response. All of his ability to do
that was based on his experience as a work-
man. God gave him a deep and profoundly
frustrating situation in his calling. It
seemed that God was blocking his calling,
but precisely through that painful experi-
ence, God was preparing his calling. I think
that’s important.

The Christian Culture in which

| Was Raised

My story parallels that of Dr. Brand. I grew
up in a suburb north of Chicago. My
mother was saved in the early 1960s in the
Billy Graham movement. When I was five
years old, we started attending a Bible
Church, which I think is still in existence.
A now famous fundamentalist leader in
America was our youth pastor and used to

give evangelistic chalk talks in my back-
yard to which my parents would invite
their friends. This places me culturally
within the spectrum of evangelicalism. But
it gets more interesting. My parents became
deeply engaged in radical fundamentalism
of an extreme right wing variety. I went
to their school and church. Growing up,
I thought that that’s what Christianity
was all about—a rather extreme form of
Christianity.

I'll give you one example. I have a sister
Paisley named after the Rev. Dr. lan Paisley
of northern Ireland, who was considered by
our church to be a noble and profound
Christian leader. That was the model—to
be like the Rev. Ian Paisley —to scream and
yell and give death threats to your enemies
in an inter-religious war such as in northern
Ireland. Our church was involved in extreme
tax dissent. Some people went to prison.
There was even serious discussion of politi-
cal assassination. There was survivalist ac-
tivity in basements. There was engagement
with the Theonomy movement —a very ex-
treme form of Christian Americanism. You
name it. I saw it.

In science, this form of Christianity
supported Dwayne Gish and the Creation
Research Society. As a young boy, I was
taken to Moody Bible Institute and
instructed in the teaching of the so-called
creation science. I met Gish, and my mother
made sure that I read the creationist litera-
ture very carefully. In politics it was Carl
MaclIntyre blaring on the radio. In educa-
tion the paradigm was Bob Jones Univer-
sity. When I went to Princeton, my mother
wept. That is the context of my youth. As
you might imagine, this led to some confu-
sion when I entered the gates of sophisti-
cated academe and tried to begin to think
Christianly.

I don’t want to be snide. I am deeply
grateful for the gift of the Gospel and
the deep impression of its eternal and all-
encompassing seriousness. Fundamentalists
are serious Christians and that’s a virtue.
I'm also deeply grateful for a sense of mili-
tancy with respect to the ebb and flow of
the secular Zeitgeist. One aspect of being
a fundamentalist that I think is very im-
portant is precisely this militancy. Funda-
mentalists free themselves from slavish
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conformism to conform to the world. And despite its
flaws, that militancy and seriousness of disposition can be
very precious and important for a Christian.

My Calling

But for me a very serious transformation was in order if
[ was to learn to think Christianly. I was led into consider-
able turmoil spiritually and intellectually. Fortunately
when I was an undergraduate at Princeton, a wonderful
Scots theologian, Earnest Gordon, from the great Prince-
ton evangelical Presbyterian tradition, introduced me to
Christian humanism, particularly through the Russian
Christian writers, like Dostoyevski, Tolstoy, Berdyaev,
and several others. God also assisted me in direct ways
during this tumultuous time of my life. I remember falling
away from faith and entering an eastern spiritual quest—
a Zen Buddhist quest. It led to a very important despair in
my life that God answered with a vision of the cross and
a healing, not a serious amazing healing such as from a
broken leg or something like that, but a real one and a
profound transformation of grace that changed my life in
a big way. It set me on a different course. In that experi-
ence, just a year after taking John’s course in college, 1
promised to follow God and put jesus and his Lordship
first wherever that might lead.

I was led into considerable turmoil
spiritually and intellectually.

The first test for me in this mystical exploration of calling
had to do with prudence and money. I had followed my
father’s advice to become a geological engineer because
there was good money in it. He thought that if Iwent to a
good college and if ] took a reasonable, practical degree in
engineering and geology, then the combination of pru-
dence and money would lead to a fulfilled life. That's a
pretty ordinary, reasonable, and sensible perspective fora
parent to have.

When I graduated, ] had a great job offer equivalent to
vast sums of money in today’s dollars. In fact, it's taken
me decades to come close to it. But God provided a
strange thing. There was a crisis in Cambodia that
brought many refugees across the Thai border. An enter-
prising freshman at Princeton went to New York, talked
to the International Rescue Committee, and persuaded
them to take about forty undergraduates over for a sum-
mer to work in the refugee camps. As soon as we were
dumped in Thailand, the newspapers announced reports
that the Vietnamese army was marching on Bangkok and
that Thailand was about to fall. All of the parents went
into total screaming alarm. Now this is an organization
trying to deal with refugees and orphans—not little,
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spoiled brats whose parents are concerned about their
problems. But anyway, what God gave me as a volunteer
in this situation of profound human misery and need is a
real experience of the goodness of grace, the goodness of a
different kind of life, the goodness of working in a kind of
Christian service in a context which wasn’t normal, which
wasn’t prudent, which wasn’t pursuing money, which
was just very, very different. For a young person in that
kind of experience, I just tasted the goodness of the Gos-
pel. That was very transforming for me; that gave me a
taste that I never will forget. I needed that taste for a long
time for the more difficult challenges in pursuing my
calling.

God Blocked My Way

The interesting thing is that I wanted to stay there work-
ing in disaster and refugee affairs and working in these
emergencies. But God blocked me like he blocked Paul
Brand and made me return to the United States for a pre-
vious commitment I had made to a Christian ministry in
the National Parks. I don’t know if this ministry still
exists, but it used to exist for seminary students. If you
were a seminary student, you would go to a place like
Yosemite for the summer, and you’d be responsible with
a team of people for leading worship services. There was
one in the wintertime at a place called Timberline Lodge
in Oregon. And because of Dean Gordon, a great Presby-
terian theologian, I was given this responsibility. He said,
“You go and do this” even though I wasn’t in seminary.
So I ended up with this awful responsibility of leading
worship services.

Trained as a fundamentalist, I thought that leading a
worship service meant that you stand up in front of peo-
ple and yell at them for 45 minutes, sing a hymn, and then
you go home. I really did. I mean, the yelling was sup-
posed to be good yelling, but it was basically yelling, so I
had to figure out how to yell good. I didn’t know what to
do so I just started reading the New Testament to under-
stand what they were yelling about because they were
always yelling about the Bible and pounding it on the
table in my church tradition. I'd start at seven o’clock in
the morning and finish at midnight. I read the whole New
Testament through weekly because it was sort of an emer-
gency situation for me. This led to a very deep confusion.

I didn’t know quite what a calling was like. Was it irra-
tional? Was it mapping this experience that I had now,
or was it more like intellectual sophistication that I had
experienced in college with the culture of Princeton Uni-
versity? Was it an accommodation to the intellectual rules
and the doubts of that culture? Was it sophisticated
accommodation to a kind of liberal spirituality that really
didn’t take things seriously but mapped the cultural
forms in a more culturally sophisticated way? [ was on the
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proverbial horns of the dilemma so I
prayed fervently that God would provide
some clarity and wisdom and some means
of progress.

God Provides Direction

There was a bookstore in Portland, Oregon,
where I often went and bought boxes of
books. I discovered this funny writer called
C.S. Lewis which, of course, was an answer
to prayer. I started reading his books and
I thought, “You know, there are some
answers here.” 1 had known about C.S.
Lewis before —maybe somebody had writ-
ten to me suggesting that I read his books.
I read all of his essays, which was very
helpful.

God’s other provision of grace was
through InterVarsity. Another Christian
counselor of mine said, “You know, you
should really go to this thing called the
Urbana Convention.”

I said, “Urbana Convention, what’s
that?”

He said, “Well, there’s this group called
InterVarsity and they do this great conven-
tion, it’s a real good thing and you should

go.”
That conference totally changed my life,
one hundred percent. While there I picked
up a little brochure that described John
Stott’s London Institute for Contemporary
Christianity which had a theme on how to
develop a Christian mind. I read that bro-
chure and thought, “That's for me.”

But my yearning through all of that time
was to find a way to return to places like
Thailand or Somalia or some other disaster
relief area and to work in a direct Christian
ministry, not to engage so much with the
intellectual life, but to work for an organi-
zation like World Vision. I applied to them,
and they said, “Thanks very much, but we
don’t need your services.”

So I thought, “Hmm. How can I work
this one out?” Well, they needed technically
skilled people. I had been learning about
Oxford University because I had been read-
ing C.S. Lewis and I thought it sounded
like an interesting place. 1 discovered that
they offered a one year masters course in
hydrology. I thought this would be super.
I'd study hydrology for a year, I'd have the
skills I'd need, and World Vision would

take me back into the field. I also took lan-
guage courses, first aide, EMT courses, and
other things to do with emergency logistics,
and | learned to fly an airplane. I wanted
to make sure that World Vision would take
me. I was pursuing my calling, or so I
thought. But that very pursuing of what
I thought was my calling is what God even-
tually used, though first he blocked my
way and had me do other things. Oxford
University wrote and said: “We've can-
celed this course in hydrology. But we
actually like your undergraduate thesis
on planetary-scale tectonic processes using
isotopes.”

My thesis initially had to do with strug-
gling over fundamentalist issues concerned
with the age of the earth. ] wanted to figure
out once and for all the question about the
age of the earth. Was Dwayne Gish right
or wrong? So I said, “Fine, I'll study iso-
topes and I'll use my thesis as a way to
work through this problem.” 1 got into all
sorts of interesting things that had to do
with isotopes, and I quickly learned that
the methods were reliable. Actually you
can date the earth as a planet, and you
can date rocks in five or ten different ways.
It's pretty clear and straightforward. So I
answered the question posed by the funda-
mentalist experience.

God used that answer to prepare me for
my profession. In fact, the main thinker I
worked with to do my undergraduate the-
sis was the same guy I ended up doing
research with at Harvard for five years.
Amazing! In any case, | was invited by
Oxford to come in and do highly theoretical
thesis work in planetary sciences. They even
got me a nice scholarship. But I thought of
it as an absolute catastrophe. I was incredi-
bly unhappy. After working in a place like
Thailand on the Cambodian border, I didn’t
want to go and sit in the library for five
years. But I did feel that this was a sort of
strange mystery —a strange thing that God
was working out. He kept blocking all other
options. It was amazing. It was grace
because God could have opened other
options. However, I don’t think I would
have followed my calling without God
blocking other options.

It was a fourteen-year odyssey of tre-
mendous, agonizing pain. Post docs and
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scientists know exactly what I mean. You do a Ph.D. and
then you do a Post Doc. Then you work for grants and
then you work in institutes. You're part of that rat race.
You work in places where at three o’clock in the morning
half the cars are still in the parking lot. Right? When
you're part of that rat race, with the tough standards of
peer review and the often unethical behavior in the pro-
cess of the adjudication of grant proposals and you are
living grant to grant—when you do all that stuff as a
Christian, it’s tough. It is seriously demanding of your
time. It's all-absorbing. It's very easy to accommodate, to
make compromises of those things that have to do with
spiritual nurture and cultivation of your spiritual life, just
to get along, to make that next grant, and then the next
grant, and then another one. It's just very, very difficult,
very challenging. God has to see us through this if we're
to become serious research scientists.

That very pursuing of what I
thought was my calling is what
God eventually used, though first
he blocked my way and had me do
other things.

We’'ve become professionals. We're part of that culture
and we know it. We become possible interlocutors be-
tween the kingdom, the evangelical world, and the world
of sciences. But it's tough to get there. It's painful. For me
it was incredibly painful. It involved working typically
from 8 a.m. until 2 a.m., six or seven days a week for a de-
cade. And it just kept getting worse and not better. I went
from the challenge of writing a thesis to another challenge
of writing a research paper, and then got into writing for
highly competitive grants. Many of you know this. Many
of you are right in the middle of it right now.

For me, it led to very serious despair. I thought that it
was a total waste at the end. I thought that | had made a
mistake in my calling, that I had been stubborn and fool-
ish and stupid, and that God had just decided to let it
crash for me. I had worked at NASA for some years and [
worked at Harvard for five years, and my wife and 1 were
starting to have kids. You know that on academic salaries,
it becomes very difficult. Grants can get sketchy for times.
You can get involved in projects and then it can become
controversial. You're trying to get a grant and you may go
for two, four, or six months without a grant. As you hustle
to propose another program, you also have the angst, the
risk, the worry about making your mortgage bill, staying
in the profession, getting a job. You apply for jobs all over
the place, and you paste up rejections all over the wall.
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So | started to hedge my bets. I thought, well, you
know there’s a great other world out there in business. I'll
take some business courses at the night school at Harvard
and I'll see if I can make it maybe as a business consultant.
I really liked business training, and I'm deeply grateful. In
fact, God taught me a lot from studying business. It’s
incredibly helpful to me in my current position. But that
led to more torment because I kept applying for these con-
sulting jobs which I would almost get, and then get a
letter saying, “We wish you well, but we don’t think the
fit is right.” But God was preparing me for the next step.
God provided the perfect calling for me.

My Current Calling

I don’t know if it will be my final calling, but my current
calling is working in religion and science. God took this
varied preparation with all of the frustrations and used
it just perfectly. [ work in cross disciplinary work. I used
to have to work for months and months pounding my
head in areas that 1 knew nothing about such as astro-
physics, cosmology, or fundamental physics. My training
was in planetary material science. I learned to jump from
field to field and access fields very quickly. And that’s
what I have to do now. I have to do it constantly. It was
extremely painful when I learned to do that. But now
I have to access things in biology and health care and
in fundamental physics and astronomy — things in which
I have no training, But I feel very comfortable running
around and getting the gist of what’s going onin a field as
I talent scout for the top people. So, one of the most frus-
trating aspects of science for me was actually a blessing of
training that the Lord provided.

My business training, which was an emergency para-
chute for a career that | thought was going down the tubes
very badly in terms of risk for my family, turned out to be
absolutely what I needed to fulfill my calling in working
in an administrative role developing academic programs.
There’s an important aspect to being an entrepreneur and
to know the standards of cost effectiveness, management,
organizational dynamics, accounting, law —all the things
for which I had no preparation. But it was God’s grace in
taking what seemed to be a disaster and using it as his
preparation for my calling.

That’s been a long, shaggy dog story about my life, but
it's a testimony to say that God works with people in pro-
foundly mysterious ways to work out a person’s calling.
Often it seems devastating or painful, or it seems as
though it’s a waste. But God has this mystery of grace to
work our calling through what we cannot see. Often the
most painful blockages in our careers are precisely God’s
training for the utilization of his grace in other contexts,
contexts that we do not see.

So what are the spiritual lessons from this and many
other similar experiences that Christians have had? One, I
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think, is leaving father and mother and
following Christ. This is one of the painful
lessons of the Gospel. It’s not that we don’t
love our father and our mother, but our
parents represent that prudence, that good
sense, that “normalness” that the kingdom
of God just doesn’t live with. So we have to
leave that prudent world behind.

Living life for the kingdom is a wild and
crazy adventure. Look at the life of the apos-
tle Paul, or all the apostles and the early
missionaries of the Church. It's a wild and
crazy adventure. It’s not a normal prudent,
solid life. It's a different life. And it doesn’t
conform too easily to what people expect us
to do if we're responsible, thoughtful, good
citizens. To some degree, it involves a cer-
tain frenetic fanaticism — being a lunatic. (In
fact, the most famous lab in my field —at
Cal Tech— was called the “Lunatic Asylum”!)

God cannot steer a parked car. If we're
vigorous in pursuing the kingdom, then
God can use these blockages, these oppor-
tunities, these experiences. But following
vigorously is vital. So Christian calling is a
mystery. And the choice of a research direc-
tion to some degree must include this
aspect of spiritual mystery. We can’t figure
it out, plan it in advance, write it down,
analyze it. It is a spiritual mystery, and God
works in different people in different ways.

The Need for Strategic Thinking

Now I want to switch to this issue of stra-
tegic thinking. We have to use strategic
prudent thinking. But the spiritual mystery
is the deeper thing. Charles Malek wrote on
the subject of engagement with the modern
university. He published a book with
InterVarsity called A Christian Critique of the
University. He has some comments on the
problem of the failure of creationism. The
creationism movement has not produced
great distinguished scientists who would
be most persuasive in our culture—people
of the Nobel level, and others approaching
that. The task, as he put it, of the Gospel, the
Christian life, and the Christian mind in the
academy is to produce scientists of great
distinction who can demonstrate the rele-
vance of a theistic point of view. Now I do
not think that what the Christian move-
ment needs to do is to create cadres of

distinguished partisans pursuing hugely
controversial agendas as in the great con-
flict of Darwinism, as if the task of the
Christian intellectual is to kill Darwin. I
think this is a deep and profound mistake.
Rather, I think that our task is a more diffi-
cult one, and that’s to develop cadres of
great and distinguished highly accom-
plished scientists who have the respect of
their colleagues on the basis of their scien-
tific distinction and can speak from that
authority, and can speak from that distinc-
tion. I think if we encourage young people
to leap into battle, as it were to kill philo-
sophical dragons within the sciences, we
disgrace the cause of the Gospel. I think this
is important and should be faced straight-
forwardly because it’s a big issue within the
evangelical world.

What are some of the distinctive oppor-
tunities that we might look at strategically
for engagement as Christians in the sci-
ences? One I think is obvious from looking
at the state of the world. There’s a statistic
which is quite shocking. Half of the popula-
tion of today’s world, three billion people,
live on less than $2.00 a day! There’s tre-
mendous need out there. The power of
science, of technology, and the enterprise
that it undergirds, the progress of civiliza-
tion in terms of wealth-creating techniques
and devices and ways of organizing life has
brought wealth to some parts of the world,
but has left massive parts of the world
behind. Because the concern for the poor
and others— that agape (demonstrative love)
vision—is central to our Christian mission.
I think it's unavoidable that we should
think about our calling as scientists. We are
people involved in the undergirding of the
creation of wealth. We should be pointing
some of our activity and some of our call-
ing, our commitment, toward changing this
circumstance. That would be a distinctive
Christian contribution. I think that some of
our distinctiveness could focus on very
grave crises. I was deeply motivated in Jan-
uary 1999 by the cover of Newsweek and an
Op Ed by George Will. Due to the AIDS epi-
demic in Africa, it's projected, by the year
2010, that there will be between ten and
possibly forty million orphans in Africa!
This is a huge crisis. And I think it's distinc-
tively part of the Christian vision, the
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Wilberforcean vision of evangelicalism, to think about
addressing some of these great issues.

Science and technology can be an important part of
this because education is part of the core of what we do as
scientists and technologists. We're involved in education.
When a society prospers, when it creates wealth, it has
behind it depth of education. And so our commitment to
education is very important. There are other great heroes
in our world, for example, Norman Borlaug, who won the
Nobel Peace Prize in 1970 for his work on the Green Revo-
lution. There are amazing things that can be done through
science and technology in these areas that directly inter-
face with great human suffering. A 1997 article in The
Atlantic Monthly about Borlaug claims that his work prob-
ably saved the lives of several hundred million people.

A dedicated Christian scientist can go into fields that
have the kind of impact that address huge human prob-
lems and save hundreds of millions of lives. We can do
that today, not the same as Borlaug’s Green revolution,
but in other ways. There’s very important work in parasi-
tology, for example. There aren’t vaccinations for some of
the diseases that affect billions of people around the
world. In the area of environmentalism, I think of the
Mediterranean littoral where there has been severe defor-
estation over thousands of years. How could we reforest
gigantic tracks of the world and make such a challenge
economically viable, and scientifically workable? This
might be a task even for agricultural genetic engineering.
Will Christians take on massive, world-changing projects
and use the power of science and technology in innova-
tive ways to massively solve environmental problems?

Develop a “Faith of Fools” Attitude

Frederick T. Gates was an advisor to John G. Rockefeller.
Gates was involved in generating what became
Rockefeller University through the philanthropy of
John D. Rockefeller. At that time, in the beginning of
Rockefeller’s formal philanthropic activity, it was felt that
if you gave money for basic research, you were probably
doing something a little ethically tainted since there were
hospitals full of people on iron lung machines and full
of desperately ill people. It was thought that if you were
a philanthropist you needed to respond to that direct
human need. It did not seem right to put a lot of money
into laboratories and scientists and libraries and basic
research. Why support “egg heads” when such immense
immediate needs were calling out for attention?

Gates responded to this by saying “we have the faith of
fools.” He believed that basic research over a long period
of time would fundamentally change the nature of the
world. And he was right. We believe that now. We know
that medical research changes the world profoundly. No-
body knew that in the day and age of polio when Gates

Volume 53, Number 4, December 2001

commended massive long-term investments in basic sci-
entific and medical research. But who of us is worried
about polio now? lt's not part of our world. But a genera-
tion before mine, polio killed children quite commonly.
Every person knew somebody that died of polio and they
knew people who were crippled by the disease. The de-
velopment of vaccines against polio was profoundly trans-
formative. The idea of deep medical research that trans-
formed the world was an important aspect of “the faith of
fools.” The “faith of fools” is the idea that the future can
and should be profoundly different through the fruits of
research. I think Christians have to think this way. We
have to listen to the wisdom of Frederick T. Gates and
think outside of our usual box. We have to research and
invent ways that profoundly transform the world. This is
part of our challenge of the ”Christian mind.”

We need a cadre of subtle
interlocutors ... who can speak
profoundly [as scientists] from
a religious tradition.

It is our responsibility and task to think through these
things. It could be via research in forgiveness and recon-
ciliation, understanding conflict resolution, or changing
the world through making forgiveness a normal part of
life for everyone. It may be something to do with bio-
technology or nano-technology or the humane aspects of
medicine. It may be by researching agape behavior. To
have this “faith of fools” about what scientific research
could do to transform the world is part of our task.

We also need a cadre of subtle interlocutors. We need
more interlocutors in the sciences and in many other
areas, who can speak profoundly from a religious tradi-
tion. In our case, we need people from the evangelical tra-
dition who can speak profoundly as scientists. My dream
is that this kind of activity would connect with Christians
like you coming out of places like MIT to bring great ideas
that will transform the world in beneficial ways but may
not necessarily be profitable. What can we do? What can
come out of our work? We need a new generation of peo-
ple deeply devoted and innovative in the sciences, and
deeply devoted and engaged in spiritual life. What can
people like that do working with Christian organizations,
with Christian capitalizers, to transform the situation of
ten-million AIDS orphans in Africa; or to combat defores-
tation problems in Haiti? What could we do in a pro-
foundly transformative way to change our world with the
kind of dynamism that you see in the economic sector?
Could we ever have that kind of dynamism between the
life of faith and the Christian mind and the sciences and
technology? A e
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Does God Care About Our Research?

Audience: How do the two ideas— God cares
about my research topic and God guides my
decisions —work together in life?

Harper: God inspired a deep spiritual yearning
and hunger early in iy life that He later blocked
by a rather long discipleship in the sciences,
which seemed like a spiritually barren desert.
But through that desert, God later provided the
opportunity for the hungers to be met.

Let’s face it. Work in cosmology or planetary
science doesn’t have much to do with disasters
and poverty in Africa. But because I now work
in philanthropy, there are lots of opportunities.
Interestingly in our current economy, the new
wealth is creating awesome opportunities for
philanthropy. Many people have recently made
a hundred million dollars. People are developing
and looking for philanthropic ways to use large
amounts of money for the service of the King-
dom. So, philanthropy has become a very inter-
esting opportunity.

My preparation and calling, which has to do
with science and religion, are now my main job.
I am also involved in some other things that
really have to do with needs in the Third World
situation. I praise God for that. Sometimes he
brings back the things he liad formerly blocked.

Suppe: [ encourage reading Christian biogra-
phies. It is helpful to see how God takes believers
through things and uses these experiences in his
service. The Lord may wait until you're 40, 50,
60, or 70 years old to use you in very fruitful
ways. As a new Christian at age 36, | came to
the point fairly quickly where God showed me
my call. I was relieved! I felt he was calling me
to be a witness on university campuses. How-
ever as a baby in Christ, | had no idea what this
meant. Then | started to have thie humbling
experience that simply being a Christian faculty
member physically present on a university cam-
pus was something that God uses profoundly.
As I matured in Christ, he started using me in
other ways.

Audience: [ have two questions. First of all, if
we have to go through a long cycle before we get
into what God is calling us, we will lose time. It
almost looks like the wilderness journey of the
Israelites. I know that God didn’t plan to spend
forty years to get there but somehow it worked

that way. So I wonder, is there sometlzmg you
think we can do so we don't need to go around
the full cycle?

My second question deals with funding re-
search. Sometimes the agencies that give you
money decide what they want you to do. Let me
give you an example. We wrote a proposal to
NIH because I wanted to do some work with
parasites. They said the proposal was viable but
they didn’t fund it. Instead they gave an option.
If we would give an evolutionary explanation to
the parasite project, they would fund the pro-
posal. This was not our idea, and we were un-
comfortable with it. It seemed they wanted proof
that we were evolutionists. What can we do as
Christians to counteract such funding pressures
that divert from our original research direction?

Harper: In terms of science, I think the issue of
shortcuts is pretty important. We all know that
the process of becoming an authority in the sci-
ences doesn’t have a shortcut —except maybe
for 25-year-old Albert Einstein! But that is
extremely rare. To become a master in an area of
science, to speak with authority in the major
journals, and to make breakthroughs in sciences
require a long and serious discipleship. Only
people who are gifted with the ability to do the
hard work can be successful in that way. I think
that there are no shortcuts. If we are to have sci-
ence careers for the Kingdom, it will never be a
short process.

In terms of funding, when you are in re-
search you can't really control it. A young super
bright Christian at Yale University is running a
parasitology research lab there. He is trying to
develop a vaccine against a common parasite in-
festation that doesn’t kill people but harms them
by causing a loss of physiological vitality that
allows other diseases to be expressed. This prob-
lem affects maybe half of the world's population.
The medical drug treatment costs about $30 a
year per person to control this particular kind of
parasite. But there are two problems with this
medical treatment. First, if the drug was used
very widely, parasitic resistance would develop.
Secondly, that is much too much money for peo-
ple who live on less than $2.00 a day. So there is
a need for a vaccine.

I think Christians can use leverage to accom-
plish an end. In the last few years, we have seen
the whole issue of malaria vaccine development
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hit the news because Harold Varmus and some others started
talking and writing publicly about it. Some opinion journals
picked up the idea that it was an ethical mandate for Americans
to start funding basic research for malaria vaccine development
though drug companies didn’t have an interest in it. This con-
cern has been picked up by the Gates Foundation, for example,
which has just invested millions in this project. Many institu-
tions are following suit. It has now become a mainstream cause.

If Christians are savvy in a Wilberforce sense, they can begin
to exercise this kind of leadership. Wilberforce was an English-
man who was most known for his work to stop the English slave
trade. He gathered men and women around him who worked
and prayed with him. He campaigned and played politics
supremely. On his deathbed, he actually saw his effort come to a
successful conclusion. He cleverly but wisely used public, polit-
ical, and personal resources to bring about a major civic trans-
formation. Unfortunately, evangelicals today are not notable for
thinking and acting that way.

Audience: Charles, when you said that sometimes the Gospel
calls us to turn our back on prudence or to leave our parents and
do what is required, that resonated with my own life. Given the
demands of the Gospel, 1 wonder how you find the balance
between what you called “slaying philosophical dragons” on the
one hand and “subtle interlocutors”™ on the other?

Harper: You are really talking about the issue of Christian
boldness in the sciences and the question of whether this is con-
sistent with what [ said in my concern about Christians want-
ing to jump forward and slay the dragon of Darwinism. I'll try
to give you a thumbnail sketch of my own views on this.
When Christians look at the sciences, particularly from out-
side the details of evolutionary biology, paleontology, etc., we
see it as a philosophical construct that tangles with Christian
belief. When we see evolutionary biology as philosophy, we
rightly wish to attack that philosophy for its materialistic pre-
tensions. | think the critical mistake is the subtle assumption
that a particular philosophy must follow from the science. While
it is prudent for Christians to attack a particular philosophy, it
is imprudent fo assume that by attacking science then the phi-
losophy is defeated. I don't know if I am making that clear, but if
you are inside the sciences you realize that evolution is funda-
mentally different from Marxism or Freudianism. Evolution is
based on a huge base of data from people studying trilobites and
dating rocks and doing molecular experiments. Since evolution
has this gigantic base of factual data, it is very different from
some 19 century, explain-it-all wacky philosophy cooked up
by some hare-brained Hegel student brooding on Wagner and
world revolution. But evolution then becomes philosophically
interpreted. Interestingly when evangelicals look at science from
the outside and see people like Stephen |. Gould, Peter Atkins,
Richard Dawkins, or Daniel Dennett philosophically interpret-
ing science in the public sphere, evangelicals accept the inter-
pretation as science. That's the trap, in my view. I think that
evangelicals should make their own narrative of what science
means. We need narrators of the sciences in terms of the book of
nature, the glories of God. We have people that interpret science
through the lens of philosophical atheism. So some of the public
believe that is what science means. The tragedy is when we
misjudge bad philosophy to be faulty science and then attack the
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science wrongheadedly. We need to narrate the story of science
to the public in interpretive terms of the glory of God with
respectfulness to the proper respect due to the carefulness and
thoroughness of the detailed science which has been done and
with proper humility to recognize where Christians have made
poor judgments in the past with respect to promoting what is
clearly embarrassing nonsense. We, therefore in my view, should
not be in a responsive mode doing battle with bad philosophy,
but in a pro-active mode narrating science and offering high
quality philosophically sophisticated alternatives to the science
= atheism choir. That’s my little philosophical vignette.

Audience: When it comes to choosing a research topic, I won-
der if there might not be a more mundane factor. I'm thinking
about the commitment you were talking about of 14-16 hour
workdays, especially for a married person. God created marriage
for companionship. I blurted out in an interview with Texas
A&EM a year after I got married, after they described expecta-
tions close to that, that much of my life wasn’t for sale. I didn’t
get the job. What do you think about a Christian spending so
much time in research so that her/his family seldom sees him?

Suppe: A lot of the fourteen-hour workday in research science
is certainly self-inflicted. We are workaholics and have a passion
for these things. We keep upping the ante. I think that is part of
the nature of people who are self-selected for scientific research.
So if you don’t fit that mold then obviously it is much more
painful. But for someone that really fits that mold it can be a
very exciting thing.

Similarly the highest levels of corporate America select only
certain personality types. To a very large extent, top universi-
ties select certain personality types. A trait of this personality
type is the tendency not to work very well with others. That's
why we have all these problems with faculty meetings! Just try-
ing to find anyone who could be a chairman of a department is
really difficult. So I think part of that problem is really just a
nature of our culture. For example, I was on sabbatical one year
at Cal Tech, which has a culture that is really “macho engineer-
ing.” It is really very distinctive, very different from the culture
at Princeton. There are similar realities in university life.

Even before I became a Christian, I started to realize that
being a workaholic is actually a little bit crazy! The human
character is to have your mind and desires go so much faster
than your feet. I started to realize that I have a family to enjoy.
By not working so much, actually I accomplish more. So this is
something I encourage young faculty members to do. Work less
and perhaps work smarter.

Harper: A spiritual calling is not going to be comfortable. I
have certainly experienced certain tensions. As a Christian, you
have to draw boundaries and you have to be distinctive about
not going over them. But if you have a calling and a ministry in
the academic life and if you are not an Albert Einstein, then you
really do have to put in long hours. I think working long hours
is an unavoidable necessity. Spiritual calling to a more conven-
tional form of ministry, like evangelism, involves a similar
sacrifice. Billy Graham has spoken of his family life as being a
disaster and I think it was. His kids never saw him. So while the
problem is a painful thing with which we struggle, I don’t think
it is unigue to the academy. e
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What Are the Biblical Foundations for Doing Science?

What Are the Essential

Is there a separating line between the natu-
ral and supernatural for a biblical Churis-
tian? The interesting thing is that biblically
there is no such thing as “nature,” which
could then have something above it or out-
side it. There is only creation, which God
has brought into being and sustains. Per-
haps in the idiom of today the question
could be: “Is the cosmos self-sufficient?” or
“Is the cosmos explainable totally in terms
of matter, energy, in time and space?” Or to
quote that great “philosopher” Carl Sagan:
“Is the universe all there is or ever was or
ever will be?” We believers ask, “Does God
interact with matter and energy, in time
and space?” Or put differently, “How does
the Christian in science think about God’s
involvement with his or her science? Does
God only intervene to fix what ‘nature’ can-
not do, that is, to do miracles?”

Let’s look at some of the evidence from
God’s own revelation. In Genesis 8:22
(NIV), Noah is building an altar to the Lord
in thanksgiving for his deliverance from the

How does the

Christian in

science think
about God’s
involvement
with his or her

science?
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flood. The Lord responds to this offering,
while acknowledging “every inclination of
his heart is evil from childhood,” meaning
the sinfulness of human kind. God goes on
to give this promise.
As long as the earth endures, seedtime and
harvest, cold and heat, summer and winter,
day and night will never cease.

Then in Jeremiah 10:12-13 (NIV), God
tells Jeremiah to tell the people:

But God made the earth by his power; he
founded the world by his wisdom and
stretched out the heavens by his understand-
ing. When he thunders, the waters in the
heavens roar; he makes clouds rise from the
ends of the earth. He sends lightning with the
rain and brings out the wind from his store-
houses.

These two passages together tell us that
not only does God know that the earth will
continue in predictable patterned behavior
but that God causes that predictable pat-
terned behavior. He is the one who
continuously brings about the actions of
matter and energy in time and space.

In Jeremiah 31:35-36 (NIV), God identi-
fies himself thusly:

This is what the Lord says, he who appoints
the sun to shine by day, who decrees the
moon and stars to shine by night, who stirs
up the sea so that its waves roar — the Lord
Almighty is his name: Only if these decrees
vanish from my sight,” declares the Lord,
will the descendants of Israel ever cease to be
a nation before me.

Perspectives on Science and Christian Faith



The Lord indicates—by the present
tense character of the verbs—that he is the
actor behind matter and energy behavior in
time and space. He calls the patterned
behavior “decrees.” He has said that the
creation is to exhibit a certain behavior and
that it will continue that behavior until he
indicates a change.

Going now to the New Testament, in
Colossians 1:16, 17 (NIV), we are told that
the Lord Jesus, the “Son,” is the “first born
over all creation.”

For by him [Jesus] all things were created:
things in heaven, on earth, visible and invisi-
ble, whether thrones or powers or rulers or
authorities; all things were created by him
and for him.” He is before all things, and in
him all things hold together.

Similarly, in the letter to the Hebrews
(NIV) in the first chapter, verses 1-3 says:

In the past God spoke to our forefathers
through the prophets at many times and in
various ways, but in these last days he has
spoken to us by his Son, whom he appointed
heir of all things, and through whom he made
the universe. The Son is the radiance of God's
glory and the exact representation of his
being, sustaining all things by his powerful
word.

These two passages indicate that the
Lord Jesus is the Creator, Sustainer of the
universe. It is his word and character that
keep creation in being. We could say that
the “laws of science” simply describe the
decisions and actions of our Lord. He is the
“glue” that holds it all together. So the bibli-
cal perception is that God, for and by his
Son, creates and sustains in being, i.e., gives
character and behavior patterns to every-
thing that exists —matter, energy, time, and
space. He is the Lord of science.

How, then, do we as Christians in science
think and act as we do science or applied
science? To say it another way, how should
our faith function in our work? I believe it
functions by our always being aware that
our Lord is present in us and in the work
we do. He delights in the character and
behavior of matter, energy, time, and space.
And the Lord delights in us as we study sci-
ence. Our work is part of our worship of the
God we serve who is Creator and Sustainer.
We can work “doxologically.” All of it can
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be praise. We can react to what we observe
in science as wisdom did in those days of
creation. Proverbs 8:30b-31 (NIV) says:

Lwas filled with delight day after day, rejoic-
ing always in his presence, rejoicing in his
whole world and delighting in mankind.
Thus there is no separation between our
church-spiritual life and our university-
professional life. All of it can be lived in joy-
ful worship, humble, obedient service and
complete faith. As we offer our work to the

Lord in worship, he is delighted with us.
A

View of Uiersity of St. Mary’s of tLake Mundelein, IL site of this conference.
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God asks us in

our work

to mirror back
to him his love
to us and his
care for us and
for the whole

world.

What Are the Biblical Foundations for Doing Science?

God asks us in our work to mirror back to
him his love to us and his care for us and for
the whole world. As a prelude to a reading
from the Scriptures, I'd like to read from a
small book in which I've written these
words:

I have been in love with the Creator
since my childhood and have been
inspired and awed by God’s creation
for over 50 years. I gained an early
appreciation for God'’s creatures from
caring for and keeping the animals in
the backyard zoo of my childhood and
youth.

[ am now a teacher. I have taught thou-
sands of college and university stu-
dents (and nearly every other person
I've met), helping them to develop a
profound sense of awe and wonder for
God’s world. Like the great Teacher —
my model —T also like to teach on field
trips! And, [ am also a continuous stu-
dent, learning from the “university of
creation” and from God’s holy Word.

One Sunday evening when I was in my
teens, I overheard my uncle ask my
Dad a question about me: “Shouldn’t
you help Cal do something more
important than this—something that
will help him get a job?” My Dad
guided him down the basement stairs
to see my birds and fish while my mom
and aunt prepared the after-church

Calvin DeWitt, Ph.D. Zoology, University of Michigan, is professor of
environmental studies in the University of Wisconsin's Institute for
Environmental Studies and director of the Au Sable Institute of
Environmental Studies. He is a member of the University of Wisconsin-
Madison graduate faculty of land resources, conservation biology and
sustainable development, water resources management and oceanography

goodies. Then my Dad responded to
my uncle’s question, softly replying
that he thought I was doing just fine.
You see, my Dad had told me earlier to
keep going in what ] loved to do; that
would mean that I would do it very
well, and doing it very well meant that
eventually someone would even pay
me for it. In this —his rendition of Mat-
thew 6:33 —he was ever so right! [ now
get paid for what I love to do. My pro-
fession is caring for God's creation and
helping others to do so, too.

Early on, some of the people I talked to
about my work saw it as leading
nowhere. Later, as I studied at Calvin
College and the University of Michi-
gan, many people viewed my work
with curiosity. Then much later —dur-
ing the early 1970s—most people saw
my work as being vitally important. As
my work developed, it was labeled rad-
ical (becauseitsuggested that we might
have to change the way we lived). But,
as environmental fervor grew across
the land, people began to see this very
same work as too conservative (because
I failed to take a stand, among other
things, on the ecological unsoundness
of pink toilet paper). In the late 1980s
that same work was again seen as curi-
ous, but largely irrelevant. And today?
Well, most people think it is important
again. What's next? The next stage—1
feel it coming —is that what ] am doing
and saying about the care and keeping
of God'’s creation will again be seen as
too radical (for the same reasons as
before)!t

limnology; a Fellow of the University of Wisconsin Teaching Academy; and Matthew 6:33 (NIV) is, as you know, the
a recipient of the Chancellor’s Award for Distinguished Teaching. key passage probably for all of us, as we
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seek God’s will for our lives, because it tells
us what we should be seeking. It says:

But seek first his [God’s] kingdom and his
righteousness, and all these things will be
given to you as well.

We move from here to another reference
to the kingdom in the very last times, Reve-
lation 11:15-18 (NIV):

The seventh angel sounded his trumpet,
and there were loud voices in heaven, which
said: "The kingdom of the world has become
the kingdom of our Lord and of his Christ,
and he will reign for ever and ever.” And
the twenty-four elders, who were seated on
their thrones before God, fell on their faces
and worshipped God, saying: “We give
thanks to you, Lord God Almighty, the One
who is and who was, because you have
taken your great power and have begun to
reign. The nations were angry; and your
wrath has come. The time has come for
judging the dead, and for rewarding your
servants the prophets and your saints and
those who reverence your name, both small
and great —and for destroying those who
destroy the earth.”

We should believe on the Lord Jesus
Christ (as we read in John 3:16) because in
believing on him, we shall have everlasting
life. If we thwart his ways we deserve the
judgment described in Revelation 11:18.

Who is Jesus? And why by following
him can we gain everlasting life? We find
this Colossians 1:15-20 (NIV):

He[Jesus Christ] is the image of the invisi-
ble God, the firstborn over all creation. For
by him all things were created: things in
heaven and on earth, visible and invisible,
whether thrones or powers or rulers or
authorities; all things (“ta panta” in the
Greek) were created by him and for him.
He is before all things and in him all things
(“ta panta”) hold together. And he is the
head of the body, the church; he is the begin-
ning and the firstborn from among the
dead, so that in everything he might have
the supremacy. For God was pleased to have
all his fullness dwell in him and through
him to reconcile to himself all things ("ta
panta”) ...

Whoever believes on him will have ever-
lasting life. However, we read in Revelation
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that those, who seek not the kingdom but
who destroy the earth, are destroyed. Some-
time you might want to reflect on not only
the consequences in following Jesus, which
we read in John 3:16, but also on the conse-
quences for destroying the Lord’s earth.

As scientists, | think it is important for
us to realize that God loves us not only
through the gift of Jesus Christ, through
whom he reconciles “fa panta,” but also that
God shows his love to the world in provid-
ing everything that the world needs. In our
studies, in our research, in our reading of
God’s great second book in the context of
the first book, we see this love and here it
begins.

In the hymn, “Oh, Worship the King,”
a rendition of Psalm 104, God’s love is
expressed in many, many ways. In the first
verse, we are already reverencing the King
and the kingdom we seek. The first two
lines of the hymn tell us how difficult, how
impossible, it is to describe this care:

Thy bountiful care, What tongue can recite?

It breathes in the air. It shines in the light.

It is too bad that we sing these words so

fast, because we might want to ask: “How
does God’s love breathe in the air?” Many
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of us have studied the atmosphere. We
breathe ourselves. We study respiration
and photosynthesis. But what’s remark-
able, of course, is that God’s bountiful care
“breathes in the air.” Carbon dioxide,
which is being released from us right now,
is soon going to be absorbed by plants out-
side and those plants in return will be using
that carbon dioxide to make the substances
which fuel the rest of life, using the process
of photosynthesis. They will be producing
oxygen, which in turn will be fueling our
lives as well as the respiration processes in
plants.

The atmospheric circulations, which are
driven by the differential heating of the sur-
face of our spherical planet at its 23%2° angle
in relation to the sun, create these differen-
tials of pressures and temperatures. This
not only reflects the movement of the
sphere, but also the connections with the
carbon dioxide we breathe out and the car-
bon dioxide which is taken in by the
vegetation that covers such a large part of
our earth.

In the next two lines we see:

It [Thy bountiful care] streams from the
hills. It descends to the plain,
And sweetly distills in the dew and the rain.

Every once in a while as a scientist, there
are some things that just bowl me over.
Stuff 1 know, but I really didn’t know. We
all learned that water is the universal sol-
vent. This question struck me a couple
years ago: “Why doesn’t water taste like a
big, massive pea soup, if this universal sol-
vent has been working over all of these
years to dissolve everything?” Of course,
there may be many components to the
answer. But one thing is that through the
remarkable process of transpiration of
plants, which is occurring all across the
globe, water is being pumped from the soil
below and into the atmosphere. It is not
being pumped up with all of its dissolved
materials, but is being pumped pretty
much as pure water. Evaporation is taking
place across all the surfaces of the earth and
all the surfaces of the city and the rivers and
the lakes and it, too, is coming up leaving
the solutes behind.

God loves the world, and we, as scien-
tists, have the opportunity to bask not only

in God’s love for us, but also to bask in the
love that God shows in the very things we
study. We know from the Scriptures that
we are made in the image of God. Being
made in the image of God is something that
brings us to reflect God’s love in a dynamic
way. Perhaps it is best for us to say that
we are made to mirror God’s love for the
world. We are mirrors of God; we are
images of God, dynamic reflections of God
who cares for the world. In our research,
the question that should always be with us
is this: “Is the work I am doing in or to
God'’s creation reflective of God’s care for
creation, God’s care for the world, God’s
care for people and for all creatures?”

Perhaps if I can be so bold as to give
a commission to you, I ask you to look
through the hymn book, which often is the
synthesis of a great deal of theology, and
reflect on the hymn texts. Sometimes if the
Sunday sermon is not going too well, you
can pull out the hymnal and reflect. Think
on this one, for example:

Joy to the world, the Lord has come,

... Let heaven and nature sing ...

He makes His blessings flow as far as the
curse is found.

There are hymns and carols that pull every-
thing together. This is one of them.

Let’s conclude by reviewing. God loves
the world. Our failure to love the world by
destroying it has consequences. But seeking
the kingdom and mirroring God’s love for
the world also has its consequences, which
are far more glorious. Our love should mir-
ror God’s love so that his bountiful care is
expressed. Our principle publication in sci-
ence should not be in our papers, but it
should be in our lives and in the land’s care.

%
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What Is Historically Important to Consider?

What Lessons from the Past Aid

In considering how a twenty-first century
scientist chooses his or her research topic, it
may seem bizarre to go back to the past
where conditions were unimaginably dif-
ferent. Yet in fact the past has much to teach
us, and there are sound Christian reasons
for sometimes glancing back over our
shoulders to see how God has shaped his-
tory. There are patterns in history which
have a habit of repeating themselves. So our
problems are not necessarily new in princi-
ple. After all, serious historical studies have
revealed much of the intimate connection
between science and Churistianity. Nor is the
past necessarily a long time ago; as some-
one has said, “History finished last night!”
Yet, of course, the past has gone, and we
should not hanker after an imagined golden
age nor try to put the clock back (unless, as
C. S. Lewis once said, it's actually wrong).
But a balanced approach to the past and the
future can be of great help in looking at
some of our contemporary problems.

When we focus on the question of choice
of research topics, there is surprisingly little
written about it, either in Christian or secu-
lar literature. Possibly this is because there
often has been little choice anyway, or
because in the past research students were
not recruited as now, or simply that the ini-
tial choice may not be seen as a particularly
interesting topic, certainly not in compari-
son with what the subsequent research
actually showed. For a Christian, some of
the matters discussed below are likely to be
of greater importance than they might be
for non-Christian colleagues. In general, the
biblical principles of guidance would need
to be thoroughly explored.t

A close examination of a number of
cases, historical and contemporary, does
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seem to disclose certain factors that drive
the choice along certain lines. We may call
these determinants of choice, and in the fol-
lowing account seven have been identified
as specially important. Others may exist,
but the list seems to be fairly inclusive. We
shall illustrate them with modern examples
as well as from two well-researched lives of
the past.

One of these was Edward Frankland, an
English chemist who lived from 1825 to 1899
and who was, in his time, reckoned to be at
the very front of his profession in Britain.
He discovered (and named) the chemical
“bond,” was the founder of organometallic
chemistry and a pioneer in chemical educa-
tion, and contributed massively to the mon-
itoring of drinking water supplies in the
expanding Victorian cities. He was the first
professor of chemistry at Manchester and
then worked in London, finishing his career

A balanced
approach to the
past and the
future can be
of great help in

looking at some

at what is now Imperial College. He was

knighted in 1898. Interestingly —if sadly — Of our

he initially professed the Christian faith tem
encountered in his youth at Lancaster, but conte pOT’CITy
gave it up for apparently complex reasons problems.

and spent his later years in the company of
Huxley and other agnostics seeking to ridi-
cule the Church and all that it represented.2
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The other example is Michael Faraday,
probably the greatest experimental physi-
cal scientist of all time, a founder of electro-
magnetism and pioneer in other branches
of chemical and electrical studies, working
all his scientific life at London’s Royal Insti-
tution. He lived from 1791 to 1867, and
maintained a robust Christian faith for all
his days, belonging to an obscure, and now
extinct, denomination known (from one of
their first leaders) as the Sandemanians.
They placed loyalty to Scripture before any
other allegiance.?

Determinants of Choice

Seven determinants of choice will be intro-
duced in roughly the historical order in
which they first appeared. Of course, it was
rare for any one them to have acted alone.

1. Fascination for the Topic

From time immemorial, people have stud-
ied nature for the sheer fascination it exerts:
“Just because it’s there.” A youthful delight
in flowers, insects, or small animals has
turned many a person to become a life-long
naturalist. A preoccupation with Greek ideas
of circular motion undoubtedly helped to
determine the direction of Copernicus’ rev-
olutionary ideas on cosmology. And in more
recent times, every research supervisor
knows well how sheer intellectual satisfac-
tion with a given topic can drive even
apparently unpromising students to per-
form splendid work. Few of us will have
taken researchers on board without some
indication that they were likely to find the
topic of great inherent interest. A geology
researcher I knew once confided that he felt
it so unfair that he should receive asalary for
something that others would willingly pay
to doif they had half a chance. Thisis science
for its own sake, a disinterested search for
knowledge.

It was a major factor in the life of
Edward Frankland. While studying in Ger-
many, he encountered a school of thought
that believed it was possible to isolate
organic radicals (like methyl and ethyl).
He declared, “I was also smitten with the
fever” and thereafter engaged in such sin-
gle-minded pursuit that he discovered, not
transient “radicals,” but a whole new range

of compounds which he called “organo-
metallic” and one of the fundamental theo-
ries of chemistry, the theory of valence.

Michael Faraday’s first science was
chemistry —in his circumstances there was
little alternative. But when he was invited
by the editor of a journal to write a histori-
cal paper on electromagnetism, such was
its fascination that he moved right into elec-
tromagnetic research himself. That kind of
story can be repeated endlessly as fields of
science discovered almost by accident have
proved the most powerful determinant for
future directions in research.

2. To the Greater Glory of God

It was Francis Bacon who gave us one of the
main aims for studying nature: It should be
“to the glory of God.” Most of those who
worked in the Scientific Revolution undoubt-
edly shared that motivation. This includes
Copernicus, Kepler, Newton, and countless
lesser lights. How far this ideal determined
which area of nature they studied is more
problematical. It may be that Copernicus
forsook medicine for astronomy for precisely
the reason enunciated in Psalm 19:1: “The
heavens declare the glory of God.” Kepler cer-
tainly argued that astronomers should not
pursue the glory of their own intellect but
the glory of God above everything else.
Perhaps the least specific of all the seven
determinants, a longing for the glory of
God has surely helped in the selection of
research topics in the sense that it enabled
people to exclude that which was evidently
not for God’s glory. And it has sometimes
given general encouragement to pursue sci-
entific objectives which look as though they
might disclose something new of the gran-
deur of the universe (as astronomy) or the
evidences of design and purpose.
Amongst our Victorian predecessors,
Edward Frankland’s developing agnosti-
cism would find no room for “the glory of
God.” However, in his Inaugural Lecture at
Manchester, even he would argue the spe-
cial case for chemical research because “the
chemist experiences a peculiar delight &
inexpressible feeling of love to the benefi-
cent Author of creation.” Whether he meant
it, or was simply playing to the gallery, it is
hard to say, but the very fact that he articu-
lated such a sentiment suggests at least that
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it was a credible one to cite. His older col-
league Michael Faraday said little of his
faith in the arena of public science, but a
much underlined verse in his Bible says
it all: “Let us not be weary in well-doing”
(Galatians 6:9). And when his theological
musings on the structure of matter led him
eventually to his field theory, Faraday was
(in the words of one commentator) “quite
literally at play in the fields of the Lord.”4
Today many modern students have had
their steps directed to certain research areas
by convictions that, somehow, such studies
may be truly to the greater glory of God. In
our secular society, it is a consideration we
cannot possibly ignore.

3. Social Benefit

Francis Bacon’s other reason for studying
nature, as well as being for “the glory of
God,” was for “the good of man’s estate.”
Science was seen for its potential for social
improvement. As the utility of science be-
came more and more obvious, this became
one of the commonest motives for pursuing
it, and also for the selection of research top-
ics. Many starry-eyed youthful researchers
have gone for a topic because it mightlead to
a cure for cancer, improved agriculture, a
benefit to the environment, etc.

In Victorian times, there was a huge
optimism about the power of science.
Edward Frankland was a typical embodi-
ment of that view. His research projects
were often chosen for that purpose, espe-
cially in his early years in Manchester
(1850-1858). Later work on water analysis,
which helped to avert a national disaster
through contaminated and infected drink-
ing water, was at least partly an expression
of that belief. Similarly much of Faraday’s
research was for the common good: gas-
lighting, collaboration with Davy on the
miners’ safety lamp, consultant work on
mining disasters, advice on lighthouse mat-
ters for Trinity House, and much more. His
desire to benefit humankind sprang from
his clearly articulated belief that “the gifts
of God” are given “for our good.”

Two examples from the twentieth cen-
tury must suffice. Ray Gambell has told
how, as a Christian he wanted to do some-
thing “useful” with his biological training,
s0 he decided to work on fisheries’ research.
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He is now the Secretary of the International
Whaling Comumission.> Another biologist,
Oliver Barclay, having graduated at Cam-
bridge during World War 1I, was led to his
research topic by the plight of the wife of a
medical professor. She had injured her knee
but surgeons at that time did not know
enough of how the joint worked to operate
successfully on it. She therefore had to lose
her leg. Barclay was led by this circum-
stance to dedicate his research to a study of
the mechanics of vertebrate locomotion in
general.t After his Ph.D., he moved into
Christian work among students, becoming
eventually General Secretary of the British
IVE/UCCF.

4. Intentions of the Supervisor

However free one might imagine oneself
today, the fact is that one major determinant
must be the wishes of one’s supervisor. Such
a person often has been at the elbow of
young research students but the supervi-
sor’s role is now much more closely defined
than two hundred years ago, reflecting the
emergence of research schools in science.
For chemistry, Justus Liebig opened the doors
of his laboratory at Giessen from 1825 to
1852 to a great variety of people, from those
just passing through the town and wanting a
week or two of laboratory instruction to
full-fledged Ph.D. candidates. Similar schools
appeared in France (Dumas, Paris, 1832-
1838) and Scotland (Thomson, Glasgow,
1817-1852). They gradually evolved from
laboratory training of bright students to con-
scious preparation for Ph.D., and instituted
a trend for travel to centers of excellence in
Europe.

Today the supervisor’s wishes may be
expressed as a command or as advice. It is
unlikely that the (possibly apocryphal)
experience of Ernest Rutherford will be
repeated in our lifetimes. It is said that the
young New Zealander was asked by Pro-
fessor Bickerton what he wanted to do. He
replied that he wished to repeat and exam-
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ine the discovery by Hertz of the transmis-
sion of electromagnetic waves. “Splendid!”
the Professor is said to have responded,
“I’ll be your demonstrator!”” When Josiah
Willard Gibbs was pursuing his doctoral
research at Yale in the early 1860s, his biog-
rapher notes that the direction of his studies
“in those days of informality must have
been largely determined by his own predi-
lections.”8

Those days are long gone. Therefore the
most important decision we probably have
to make is our choice of director. It is still true
as J.D. Bernal had observed just before
World War II:

The professor controls a department and
advises the research workers in that
department; that is, in general, he sug-
gests the research they should
undertake, and assists and criticizes
them in the course of their work.?

Elsewhere the same writer advises: “Pick
your chief wisely and make yourself agree-
able to him,” adding that the best scientists
are not necessarily the best research direc-
tors. Some may be so involved in their own
work that students get seen once orso a year,
while others may be so interested in the
work of their students that they tend to
regard it as their own. In a somewhat more
cynical tone, Bernal remarks:

Perhaps the most convenient chiefs are
those amiable scoundrels who establish
a kind of symbiosis with their research
workers, choose good ones with care,
see they are well supplied with appara-
tus, attach their own names to all their
papers, and when at last they are found
out, generally manage through their
numerous connections to promote their
protégé into a good position.10
So it is clearly crucial to select a supervi-
sor (if possible) on the grounds of reputa-
tion or even amiability. Has he or she got
a flourishing research community? This
approach goes back at least to the days of
Liebig when students flocked to the guru
whose reputation was even then interna-
tional. One needs also to know if the estab-
lishment is well managed and well financed.
Bernal’s caution is timely as instances are
still well known of certain supervisors try-
ing to acquire record numbers of research

students and in fact rarely seeing any of
them, a problem compounded in many
countries today by government pressure
for visible results.

In the case of Edward Frankland, a visit
to Marburg for five months in 1847 per-
suaded him of the excellence of Robert
Bunsen as a supervisor; so he returned
there in 1848/9 to acquire a Ph.D. Bunsen
seems to have only provided a framework
within which to work (the hunt for radi-
cals), and Frankland’s own topic was
determined partly at least by the accident of
some of his own early discoveries. He chose
well because Bunsen’s team worked in an
expanding and novel field, there was a
good research atmosphere aided by fellow
students like J. Tyndall and H. Kolbe, and a
range of new techniques in gas analysis was
available.

Faraday, in contrast, worked in the less
formal period of the early nineteenth cen-
tury. His supervisor, Sir Humphry Davy,
could not have been better chosen, for he
was a bright and rising star in scientific
London. There can be no question as to how
the two men came together. Faraday heard
Davy’s lectures at the Royal Institution and
wrote to him (1812) for help in general, not
as a formal research student. Later he was
urged by Davy to analyze some minerals
and then to work with him on the safety-
lamp. In that way, his career as a chemist
was begun. For the rest of his life, he was
deeply grateful to his supervisor.

For some people, research topics always
have been a means to fulfil a personal ambi-
tion for fame, influence, or whatever. This
is surprisingly common in science today,
though science’s institutions may “cun-
ningly sublimate human ambition &
competitiveness into the search for new
knowledge.”"" If one’s ambitions are merely
to get a doctorate for whatever reason, one
may face a difficult decision between an
important piece of work that may lead only
to a dead-end, or to a safe but fairly trivial
Ph.D. topic.

The means chosen to reach the first goal
of the Ph.D. may affect the possibility of
reaching the second goal [subsequent
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career]. Choice of an unadventurous research area may’
produce a dull teacher, or someone who is wedded toa
safe but unexciting branch of science.!?

Frankland was driven by a burning ambition for rec-
ognition, probably to overcome his hereditary disadvan-
tages (for he was illegitimate). But this drive did not seem
to have affected his topic choice. For Faraday, personal
ambition was not relevant at all, for he had no interest in
status, even declining the presidency of the Royal Society.
He said: “I could not answer for the integrity of my intel-
lect for a single year.” That fitted perfectly with the bibli-
cal values enshrined in his Sandemanian faith.

6. Financial Gain
The thought of choosing a research project for money is
distinctly odd at first sight. Centuries ago the alchemists
are possible examples, and by the Victorian era, utilitarian
projects could have financial rewards as well. The career of
Edward Frankland is a classic, if extreme, example of
science being pursued for financial gain (as well as for
other motives). Setting himself up as a consultant analyst,
he made analytical chemistry a major research interest,
not merely advancing the science but also generating an
enormous extra income. For Frankland, making money
became an extreme obsession. In dramatic contrast, Michael
Faraday always loved science more than money, once say-
ing, “I cannot afford to get rich.” His Bible had heavy
markings on those passages warning against avarice.
In modern times, science sometimes may make a
person’s fortune, but it is fairly rare. When choice of a
research topic has to be made, it is not often a consider-
ation, though grants do vary. Variation between countries
is more important, as when would-be researchers migrate
from the UK to the USA! The main case, however, is
in industrial sponsorship, where firms may compete to
sponsor gifted individuals and where the area of research
is already determined.

1. Ethically Unobjectionable

The final determinant is whether a given topic is ethically
objectionable. If it is not, it may prove more attractive than
one that does have ethical objections. This, unlike the other
six determinants, is uniquely modern. It is a function of the
modern (or even postmodern) fear of science and its effects
on the environment. Such concerns can be recognized in
Victorian times, though they were expressed in different
terms from ours. Industrial practices were often seen as
dangerous and undesirable, as in the emission of toxic
gases. But that rarely, if ever, affected any choice of aca-
demic research topic. Such considerations were not
relevant to the cases of either Edward Frankland or
Michael Faraday. However, today many are bothered by
projects that might promote abortion, proliferation of
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weapons, exploitation of the poor, and spoiling of the envi-
ronment. This is a fairly new phenomenon in science,
dating specially from the environmental crusades and the
anti-nuclear lobby of the 1960s. Several, perhaps many,
Christians declined to comunence research that could even-
tually lead to the proliferation of nuclear weapons.
One can, of course, rationalize such fears away, even
arguing from such implausible proposals as that of
Asimov that “sending men to the moon just might lead to
a cure for cancer.” Or it is possible that one evil can over-
come another; some would say that includes using GM
products to destroy the global poppy crop that produces
heroin. In extreme cases, one can also invoke the freedom
of science and reject ethical objections altogether. How-
ever one reacts, there is no doubt that this is another strong
determinant in the way we choose to do our science.

Three General Rules to Remember

Rule 1: We can never predict the outcome of
research with certainty.

For all of our diligence in selecting the “right” research
topic, we can never be sure of the outcome, how useful or
innovative or even harmful it may be. Michael Faraday is
supposed to have countered a question as to the utility
of his electromagnetic research with the question, “What
use is a baby?” In each case, one cannot tell the future and
has to be prepared for surprises. In connection with the
research by Comroe and Dripps on cardiovascular and
pulmonary diseases, it has been pointed out that over 40%
of the work on which their advances were based was not
clinically oriented at the time and the kind of outcome was
quite unpredicted.’® Some highly academic research on the
mesomorphic state of certain aromatic compounds led to
the large-scale production of liquid crystals and a large
new industry. The oft-quoted example of Fleming and
penicillin was, however, only a chance result in one sense,
for it was the culmination of twenty years of searching.4
As Pasteur said, “Chance favors the prepared mind.”

Rule 2: We need to sit down hefore the facts.
The noted agnostic T. H. Huxley once wrote:

Science seems to me to teach in the highest and stron-
gest manner the great truth which is embodied in the
Christian conception of entire surrender to the will of
God. Sit down before the fact as a little child, be pre-
pared to give up every pre-conceived notion, follow
humbly to whatever abysses Nature leads, or you shall
learn nothing.

One may question his almost Hegelian spelling of Nature
with a capital letter, but in other respects he was entirely
right. In choosing our research topics, we do well to
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remember that the openness that he advo-
cates is a Christian virtue. Whatever our
subject of investigation may be, such “the-
ology of humility” will stand us in good
stead.

Rule 3: We must explore, discuss,
and pray.

This should surely be the final word to any-
one with a Christian commitment facing the
difficult decision that we have been discuss-
ing. Explore the issues, discuss them with
like-minded companions, and pray actively
about them. Above all, don't drift! A
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e.g., having a fascination for the topic, determin-
ing social benefit and considering the ethical
dimension. Sometimes these things are pushed
aside with the overwhelming issue of peer review
and funding. That concerns me. My husband,
e.g., is in biomedical engineering research. He
chooses to do a human-based study in a particu-
lar field because he doesn’t want to do animal
research which could cause the animals to suffer.
However, he knows in the back of his mind that
in his particular field he could get funding more
easily if he did animal research. It's difficult to
balance these other factors and not just funding.

Russell: 1 take your point, but would add that
funding applications can sometimes be more
successful if they are imaginatively presented. |
recall once asking a large funding authority "If
this proposal is at all interesting, how could I
present it in such a way that you would be most
favorably inclined to look upon it?" They indi-
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cated several strategies, including an emphasis on currently
fashionable trends in methodology, reference to themes and pos-
sible applications of great contemporary interest, collaboration
with other institutions, etc. One must always be strictly honest
and truthful, but a sanctified imagination can make all the dif-
ference between a mundane and a sparkling application.

Audience: How should a postdoctoral student go about choos-
ing a research topic? You said we should choose a supervisor
rather than a topic. I am wondering about Faraday as an exam-
ple of this; his advisor was Davy. He might not have been a
really appropriate advisor in some areas. What about ethical
considerations? Would you recommend that someone choose a
supervisor based on his or her Christian faith or ethical record?
Or should the choice be based on someone who is doing some
really interesting work?

Russell: [ think you want a combination. I would never say
choose a supervisor just because he or she is a Christian.
Equally, I wouldn’t say, choose someone who gets 300 research
students and lots of Ph.D.’s each year, but whose ethics were
highly debatable. You need to have a balance.

Audience: Historically, do we have models of communities of
believing scientists?

Russell: Faraday wasn’t in one. There are plenty of eminent
Christians today who are. I am the immediate past president of
Christians in Science in the UK, where many of the leading sci-
entific figures in Britain are members. In Victorian times,
James Clerk Maxwell, George Stokes, Lord Kelvin, just to name
three in physical science, were all people who thought very bibli-
cally and Christianly. There were lots of lesser lights.

When Darwin’s theory came out, the Christian church
interacted with it, although parts of it got terribly upset. Inci-
dentally, the parts that got upset were not all the evangelicals. It
was often the liberals in the Anglican Church who didn’t have a
clearly defined faith. Many evangelicals saw that it resonated
with what they believe. But that’s another story. Your point
was about community for believing scientists. Around 1865,
650 Christians signed a document called “A Declaration by
Members of the Physical Science Community.” These people
were not all evangelicals, but all Christians. They said, “We
have nothing to fear from science.” They were people who were
primarily active in chemistry and physical science but were
concerned with the biological sciences to some extent. Often in
Victorian times, there was a great divide between physical and
biological sciences. More physical scientists were Christians
than biological ones.

Audience: You mentioned that there are a lot of passages in the
Bible that have wrongly been taken scientifically in the past and
there is significant danger in that. On the flip side of that, are
there passages that you think should be taken scientifically or at
least more scientifically than they have been? Is there a source of
more specific research inspiration in the Scriptures, not justin a
Christian sense, but in very disciplinary sense?

Russell: Idon’t think there are any passages in the Scriptures
which should be interpreted as though they were scientific
descriptions of the universe. I don’t think that’s what Scripture
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is about. It has something far more important to tell us. As
Galileo said when he was up before the Inquisition, about the
authority of Scripture: “I am persuaded that the purpose of the
Holy Ghost in giving us the scriptures is not to tell us how the
heavens go, but how to go to heaven.”

But I think there are other ways in which Scripture does
have a lot to say to us about what we do with the world in which
we live and how our responsibility for it has to be exercised. I'm
not just thinking of environmental activity or general care of
our neighbors, but of care for posterity as well. Although Chris-
tians don't always agree, I think Scripture has a view on scien-
tifically relevant issues, like abortion. In the UK, a big issue is
genetically modified crops. For Christian reasons or otherwise,
think the cause is lost in Britain. Scripture probably has some
things to say on such issues but it needs very careful, very
responsible, exegesis to find it. One old hymn used to say, “God
has yet more light to show forth from His Word.” I'm sure the
Bible isn't just a closed book that is finished. It still has much to
say to us as individuals and as a community.

Audience: Is there scriptural exegesis that is best left to theolo-
gians, or should Christian scientists be involved with it?

Russell: I don’t think anything is best left to theologians,
except perhaps in theology. Why make it an either/or? Why
can’t we sit down together? This is one of the things that | feel is
so important. Theologians do their own thing and scientists do
their own thing. And we rarely actually interact. I am involved
with the John Ray Initiative where we are trying to do that by
getting real theological input and yet real scientific input too.
1t’s hard work. The language is different. The cultures are dif-
ferent — theologians are much more polite! My point is don’t
make it either/or. Let’s have the two together. And then you may
get somewhere, provided both accept the authority of Scripture.

Audience: Someone had misgivings about this conference
because we didn’t have theologians here. It could be useful to
have philosophers here with their own methodology and dis-
course. Might there be other folks who could help frame the
questions that scientists have to frame? Do we get specialized
help from other people in addition to the theologians?

Russell: Well, I think you have a point. For instance, one
obviously has to develop historical approaches. I do feel, pas-
sionately believe, that the history of science has an enormous
amount of light to shed on contemporary problems. I went into
science history because I thought it had relevance to the sci-
ence/religion debate. I didn’t know how it would work out, but
that’s one of the things that made me make the jump. History
has a great deal to tell us, so we could stop making the mistakes
of the past. For example, Galileo was persecuted because he
dared to say that the earth went around the sun rather than the
other way around! If the church had known that, they would not
have applied all sorts of bogus criteria. They would not have
failed to see that Galileo’s comment about Scripture was right
and that it isn’t the truth of Scripture that is at stake; it is what
kind of truth it is. We may not be professional theologians but
that should never prevent us from thinking theologically. It may
mean much wider reading and study, but everything in life,
including science, will be enriched. '
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What is the Perspective from

Let’s see if there are some uniquely
biological spins that we can put on the
questions we need to ask. First, let me
remind you of the basics and how they
apply for biologists. I think we would agree
that our main motivation ultimately is what
I'll call the “kingdom mandate.” Matthew
6:33 (NIV) says:

Seek first his kingdom and his righteousness

and all these things will be given to you as

well.

Hallelujah! That’s what we like to sing.
That's the kingdom mandate. Jesus’ call to
us is ultimately to be good members of the
kingdom no matter what our profession is.
And though that may seem obvious, the
“real rub” is to discover what the kingdom
mandate means to me as a Christian biolo-
gist. What should it look like? How do I
flesh it out? It's a great starting principle.
We would all agree that the ultimate goal is
to be good subjects of the King. I'd like to

“lesus’ call

to us

is ultimately
to be

good members
of the kingdom

suggest a few ways in which being a good
no matter member of the kingdom of God interfaces
what our with how I run my life as a biologist. While

these things are not in rank order, I would
like to describe some very basic biblical
principles.

profession is.”

Jeff Hardin, M.Div., International School of Theology, Ph.D. Biophysics,
University of California-Berkeley, did his postdoctoral work at Duke
University. In 1991, he joined the faculty of the department of zoology,
University of Wisconsin-Madison, where he is currently an associate
professor. His research into the morphogenesis of early embryos has
resulted in recognition as a Lucille P. Markey Scholar in the biomedical
sciences and a National Science Foundation Young Investigator.

Dr. Hardin also has been recognized for teaching as a Lilly Teaching
Fellow, and has received awards for his use of technology in teaching. He
is a co-founder of the University of Wisconsin Teaching Academy. With
Wayne Becker and Lewis Kleinsmith, he is co-author of The World of the
Cell (Benjamin-Cummings).
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Doxological Fascination

For me, seeking the kingdom as a biologist
means that I do what I do with “doxologi-
cal” fascination. By that I mean bringing glory
to the King. So we need to ask ourselves,
“Does our research encourage us to praise
the Creator and revel in his creation?” I
don’t believe that God wants us to see biol-
ogy as drudgery. Now admittedly there are
some unpleasant things that we do as biolo-
gists, but at ground level we need to be
excited about biology as an act of worship.
So in that sense, bringing glory, doxology,
and fascination means being really fired up
about what we are studying and being
motivated to try to unlock the secrets of our
research.

Let’s look at Psalm 19. We talked about
Frances Bacon using a two-book metaphor.
Where does that two-book metaphor come
from? One place is in this passage:

The heavens declare the glory of God. The
skies proclaim the work of his hands. Day
after day they pour forth speech; night after
night they display knowledge. There is no
speech or language where their voice is not
heard. Their voice goes out into all the earth,
their words to the ends of the world. In the
heavens he has pitched a tent for the sun,
which is like a bridegroom coming forth from
his pavilion, like a champion rejoicing to run
his course. It rises at one end of the heavens
and makes its circuit to the other; nothing is
hidden from its heat (Psalm 19:1-6, NIV).

In this first strophe of Psalm 19, the
Psalmist is saying, “You know what? The
universe is cool!” You really get the feeling
that he is reveling in it. He is luxuriating in
how awesome the creation is. And in that
sense, God’s creation is a book. It reveals
something about its Creator that we can
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only get through it. In verse two, it says:
“Day after day they pour forth speech.” “Pour”
is from a Hebrew word that means to bub-
ble up from the ground. Remember how
the crude oil bubbled up from the ground
in “The Beverly Hillbillies”? Well, that’s
what this idea is. The creation is bubbling
forth praise of the Creator. That needs to be
the bedrock upon which we do our biology.
Francis Bacon said: “Let no man think or
maintain that a man can search too far, be
too well studied in the book of God’s word
or in the book of God’s works.”! Interest-
ingly, Darwin quotes these words in his
preface to the Origin of Species.

Francis Collins, who is a believer, heads
the NIH’s portion of the human genome
project. He said this about the same idea:

The work of a scientist involved in this
project [the human genome project],
particularly a scientist, who has the joy
of also being a Christian, is a work of dis-
covery which can also be a form of
worship. As a scientist, one of the most
exhilarating experiences is to learn
something ... that no human has under-
stood before. To have a chance to see the
glory of creation, the intricacy of it, the
beauty of it, isreally an experience not to
be matched. Scientists who do not have a
personal faith in God also undoubtedly
experience the exhilaration of discovery.
But to have that joy of discovery, mixed
together with the joy of worship, is truly
a powerful moment for a Christian who
is also a scientist.?

To Francis Collins, unlocking the secrets of
the human genome is an act of worship. So
that’s one of the things that seeking the king-
dom as a biologist means.

Stewardshin of Creation

Seeking the kingdom also means that we
need to be part of the overall biological
enterprise of Christians being stewards of
creation. By that I mean caring for the world
of the King. One of the justifications for this
comes from Genesis 1:27-28 (NIV):

So God created man in his own image, in the
image of God he created him; male and female
he created them. And God blessed them and
said to them, “Be fruitful and increase in
number; fill the earth and subdue it. Rule
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over the fish of the sea and the birds of the air
and over every living creature that moves on
the ground.”

Clearly human beings have dominion.
If, as Christian biologists, we are going to
be concerned about practical application of
knowledge from basic biological research,
then we need to be concerned about this
dominion issue. We have a responsibility to
fill the earth, and I think we have done a
good job of that as a human species, to a
degree. But, in addition, we have a role to
care for the earth. One of the things that we
want to ask is, “In what ways can Chris-
tians who are biologists uniquely speak to
this issue of stewardship?” In particular, in
Genesis 1 and 2, we have the good news of
God creating a very good world, but in
Genesis 3 we have the bad news. And the
bad news is that the effects of the Fall have
tarnished, in many ways, God’s original
intent for the creation. This means that part of
the stewardship mandate now is to exercise
a restorative function with regard to cre-
ation. Stewarding creation means caring for
the world of the King and trying to undo, in
some sense, the physical results of the Fall
of the whole creation.

Healing Restoration

Now we can move to another idea, which 1
think is part and parcel of a uniquely Chris-
tian biology. We need to think about ways
in which Christian biology can address
healing restoration. By that I mean caring for
the people of the King. If we take a look at
Genesis 3:16-19 (NIV), we learn something
interesting. The Fall has happened. The
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eyes have been opened. The serpent has just
been cursed. He now has to crawl around
on the ground, and he is going to get into
some kick boxing with the human species.
Then in verse 16 we read:

To the woman he said, “I will greatly
increase your pains in childbearing; with
pain you will give birth to children. Your
desire will be for your husband, and he will
rule over you.” To Adam he said, "Because
you listened to your wife and ate from the
tree about which I commanded you, "You
must not eat of it.” Cursed is the ground
because of you; through painful toil you will
eat of it all the days of your life. It will pro-
duce thorns and thistles for you, and you will
eat the plants of the field. By the sweat of your
brow you will eat your food until you return
to the ground, from it you were taken; for
dustyou areand to dust you will return.”

The effects of the Fall encompass both
the creation and human beings as part of
the creation. One of the results seems to be
some reproductive difficulties for the
human species. A distinctively Christian
view makes biology part of the healing
process.

Ethical Reflection

Christian biology also involves ethijcal
reflection. People of the kingdom need to
live by the rules of the King. If we go back to
Psalm 19, we get a nice taste of ethics. The
first six verses have to do with the book of
God’s creation. But then the Psalmist goes
on and switches gears in verses 7-11 (NIV).
He says:

The law of the Lord is perfect reviving the
soul. The statues of the Lord are trustworthy,
making wise the simple. The precepts of the
Lord are right, giving joy to the heart. The
commands of the Lord are radiant, giving
light to the eyes. The fear of the Lord is pure,
enduring forever. The ordinances of the Lord
are sure and altogether righteous. They are
more precious than gold, than much pure
gold. They are sweeter than honey, than honey
from the comb. By them is your servant
warned; in keeping them there is great
reward.

The Psalmist ties the book of God’s cre-
ation to the book of God’s Word. For him

these are inextricably linked. And so the
Christian biologist needs to maintain that
inextricable linkage. God’s Word shows
what right living ought to look like. So I
think Christian biologists need to ask,
“Does my research topic encourage or dis-
courage God’s values and work out his
principles?” That's a very general question.
And yet I think it is one we don’t often ask.
This is where I believe the Bible provides
some unique insights. For example, in the
account of the Fall in Genesis 2, recall that
the command was given: “... you must not
eat from the tree of the knowledge of good and
evil ...” From the creation narrative, we get
the sense that human sinfulness requires
restraints on knowledge. So the Genesis
narrative prefigures the Pandora’s Box
problem. We should ask, “Is human ethical
behavior sufficient to restrain the implica-
tions of human knowledge?” That’s where
biblically based ethical reflection can be
pretty powerful. This includes looking at
inappropriate uses of technology.

I am a developmental biologist. Repro-
ductive technology is a booming industry.
We manipulate human embryos very fre-
quently. How should we feel about that?
Livestock cloning has become a routine
process. I live in Madison, Wisconsin. There
is a company there that routinely clones
cows. The first reported cloning was in
1997. That is how fast this technology is
moving. In the UK and continental Europe,
genetically modified foods are a big thing.
How do we feel about that? Are there inap-
propriate technologies that we should
totally avoid? If so, then clearly there are
going to be some things that are ethically
out of balance for us as believers and as
biologists.

I mentioned Francis Collins, director of
the Human Genome Project. Are there any
things that we should be ethically troubled
by as biologists that are going to come out
of the Human Genome Project? Well, |
think there might be. Collins mentioned his
daughter having some reservations about
pre-natal genetic diagnosis. Well, we're
going to get better and better at doing that.
We will have genetic tests for many condi-
tions that are completely debilitating from
birth. We also have tests for genetically pre-
disposed conditions that may only manifest
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themselves later in a person’s life. How should biologists
handle that? Unless we think biblically, we are not going
to come up with correctly framed answers to these kinds
of questions. But as Christian biologists, 1 think these
answers need to be part of how we choose what kind of
research we decide to do.

We should ask, “Is human ethical
behavior sufficient to restrain the
implications of human knowledge?”

Let me give you an example. ] am in the Zoology Research
Building on the Madison campus and next door to me for
a long time was a good friend of mine. He works on the
biology of what happens after fertilization. Once you fer-
tilize an egg, the two nuclei move together and fuse in
a movement known as pronuclear migration. He studied
this and is, without doubt, the world’s expert on pro-
nuclear migration. He studied things like sea urchin
embryos and mice, which do not create ethical problems.
He studied rhesus monkeys — we're getting a little warmer
now. Eventually he started studying leftover material
from human in vitro fertilization clinics. In the United
States, it is legal to perform research on this material. If
the embryos were fertilized for the express purpose of
experimentation, that research, if federally funded, is pro-
hibited by federal law. But you can use private funds to
do research on leftovers in this way. So he did some experi-
ments on leftover human embryos, investigating various
properties about them.

He had obtained these human embryos from a fellow
at the University of California at Irvine, who ran an in
vitro fertilization clinic. Typically in obtaining oocytes
from women, you superovulate the woman by giving her
fertility drugs. The woman releases multiple oocytes,
which are collected and fertilized. Typically all of those
are not re-implanted into the woman. The man from UC
Irvine took the leftovers and shipped them out without
informing the women from whom the oocytes were
obtained. He saw no ethical problem with that. Of course,
other people did.

I 'am troubled by the fact that we as Christian biologists
don’t talk about these kinds of things in a coherent man-
ner. I don’t remember a single discussion that I have been
in about these kinds of issues. Typically, we are very reac-
tive about these sorts of things. So when we pick research
topics we need to ask before we get into those situations,
“Do 1 want to put myself in a position where [ might find
myself in an ethical quandary of this sort?”
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Cultural Reformation
The fifth thing that needs to be part of our kingdom man-
date as biologists is what I'll call “cultural reformation.”
By that I mean spreading the message of the King. Here we
have a very Calvinist idea. Although I don’t come from
that tradition, I resonate with it very strongly. This basi-
cally boils down to fleshing out the great commission.
Matt. 28:19-20 (NIV) says:
Therefore go and make disciples of all nations ... teaching
them to obey everything that I have commanded you ...

Cultural reformation is an extension—a redemptive
extension—of the great commission into the culture at
large. In this sense then, in choosing a research topic, I
think that a legitimate question to ask is, “Does my
research encourage or discourage God’s values in the
world generally?” These values may not be explicitly
framed in a biblical sense in the culture at large. Another
way to ask it is, “Can I bring, based on the research I do,
God'’s values to the societal table?”

Arthur Holmes said:

(I]f all truth is ultimately God’s truth, then we have no
reason to denigrate some areas of learning by regard-
ing them as either worldly or as beyond help or as
having little or no importance. On the contrary, such
learning needs to be restored to the wholeness of
God’s truth from which it is torn.3

What I think he means is that basic research, including
basic biological research, is an area where we can have a
redemptive influence. In particular, by restoring the con-
text where it is done, we can be, in some sense, God’s
agents of redemption within the biological community.
Charles Harper calls people doing that “subtle interlocu-
tors,” that is, when opportunities arise in our respective
fields, we take the opportunity to be agents of redemption.
Thus, we can ask, “ Are there particular areas that I might
decide to research specifically because there may be more
opportunity for this kind of redemptive influence?” I'm
not saying I know the answer, but I think that’s one way to
think about it.

Charles Malik said: “The problem is not only to win
souls, but save minds. If you win the whole world and
lose the mind of the world, you will soon discover that
you have not won the world.”* And elsewhere he said: “I
know of no more important question to ask than, ‘What
does Jesus Christ think of the university?”> He means
that we need to apply a Christian critique to our culture.
Our “culture” is biological research, the community of
scientists who engage in it, officials at the federal level
who fund it, and leaders in the private sector who encour-
age proprietary research. That’s the culture to which we
need to speak.
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One thing that we can say, as believers,
is that our Christian faith allows us to pro-
vide a meaning for biology by providing a
larger context for our work. Terry Morrison
talked about the first chapter of Colossians
where the cosmic Christ is a “glue” that
holds everything together —both the mate-
rial and the immaterial world. This is the
ultimate cosmic context within which to do
biology.

Secondly, you might be motivated to
explicate the work of the Creator. If we
believe Colossians 1 to be true, then in some
sense we engage, as the Psalmist did in
Psalm 19:1-6, in art appreciation every time
we do science. Some people would like to
say more, that we can actually explicate evi-
dence for the Creator. That’s a stronger kind
of statement. So one possible motivation is
to choose a research area with the express
purpose of trying to show evidence for the
Designer of the world. Now I know there
are vehement differences of opinion about
this, but I think it is fair game for us to dis-
cuss it here.

Finally, I think Christian faith helps us
avoid (to borrow a term from our humani-
ties colleagues) a deconstruction of people
by naturalistic reductionism. We know
functionally that most of us are reduction-
ists in our day-to-day research. I certainly
am. However, I am not a philosophical
reductionist by any stretch of the imagina-
tion. I think there may be situations where
we, analyzing the parts, can show that there
is a failure to appreciate the whole. That is
true in issues like the mind/body problem
or the brain/mind issue and the Creation
with a capital “C” that Cal DeWitt likes to
describe. You can’t view that atomized. You
must view it holistically to fully appreciate
it, and I think Christians have a unique spin
on it that we can bring to the table.

Spiritual Formation

So far we have been talking about Christian
biology and ways we can do biology in
select research topics, or research emphases
within those topics, that make us good citi-
zens of the kingdom of God. We know that
God calls us to be more than good external
citizens of the kingdom. He expects our
hearts to conform to the kingdom. Thus,
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choosing a research topic needs to have our
own spiritual development in mind. That
may seem nuts, but in thinking about our
careers, about the kind of research we want
to get into, there are questions we need to
ask. One such question is, “How does pick-
ing a research topic affect my spiritual
formation— my ability to become a person of
the King?”

I firmly believe that there are certain
areas of biology that some of us, given our
giftedness and our situations in life, prob-
ably shouldn’t go into because of the
demands that they would place on us. They
are inappropriate for us. For example, my
wife and ] are a team to care for our youn-
ger son who has autism. We are trying to
balance him with our older, 13-year-old
son. It is inappropriate for me to do exten-
sive fieldwork, where I am gone for eight
months out of the year. In situations like
that, we have to ask questions about the
appropriateness of a particular research
path. If 1 am in a competitive area that’s
really going to require that I spend fourteen
hours a day in the lab, 1 need to ask, “Is that
appropriate?” In my opinion, that's a great
question which we should not brush under
the carpet and say, “Well, you may have to
make sacrifices and work hard.” Although
that may be true, some sacrifices may be
inappropriate for us to make.

Let me suggest a few ways in which we
can get into trouble. This is not restricted
to biology, but certainly includes biology.
Most of our career paths are prone to busy-
ness. Pascal in the Penseés said: “If our
condition were truly happy we should not
need to divert ourselves from thinking
about it.”6 In other words, we complain
about being busy all the time, but you know
we actually like it! It keeps us from thinking
about those niggling questions in the back
of our mind that are troubling us about
ultimate issues. Busyness is a salve that
temporarily covers that wound, at least
until we rip it open again.

As biologists, we are also prone to pride
and ambition like that in every other field
of science. One thing the Bible frequently
condemns is being a fool, that is, being a
spiritually proud person. In academia, we
are prone to that and get into areas of biol-
ogy because they are hot and because we
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get “strokes” for doing them. To me that's an incorrect
motivation.

Some paths are clearly prone to self-sufficiency. I think
you have to look into your own heart about this one, but
there are certain areas of biology where you know this to
be true. I think of people like Jane Goodall, who is out by
herself. Maybe she can manage that, but you may need to
ask yourself, “Will I get into trouble with that type of
research?”’

John Calvin said:

For God has not granted his servants such a great ben-
efit that each of them has been endued with full,
perfect, and absolute knowledge. No doubt he does
this partly to humble us, partly to keep us in zeal for
brotherly communication.”

What Calvin was saying is that none of us has all the
answers, so we need other scholars. To the extent that your
biology pulls you away from interdependence—that’s
something to think about. That's a potential warning sign.
It may not be a definitive one, but I think it's something to
think about.

Uitimate Integration

Ultimately, I think the goal for all of us is integration. By
that I mean becoming whole servants of the King. If we are
devoted followers of the King, then the ultimate goal is
that we will become whole, devoted followers of the King.
In that sense, we should ask, “Does my research topic fit
me as a total person with unique gifts and giftedness?” In
the first chapter of James, it says that if we ask God for
wisdom, he will grant it to us. I think this is an area where
we need deep wisdom. Ultimately, what an integrated life
looks like is going to be different for each one of us. I think
there is no way to legislate the integrated life. For each of
us, our answer is going to be different. Part of the answer
to that question is going to be, “What kind of research is
appropriate for me to do?” Part of it is going to be a career
decision, “What kind of job do I want so I can do a partic-
ular kind of research? Do I want a large research
university? Do I want a high quality Christian liberal arts
college? Do I want a secular, but smaller school? What
kind of environment do I want?” No one, except us, can
provide answers to these questions. However, we can
kick these ideas around in community, and ultimately
that's the goal. Nicholas Wolterstorff calls that “the search
for shalom.” I really like that idea. He said:

The goal of human existence is that man should dwell
in peace in all his relationships: with God, his fellows,
with nature, a peace which is not merely the absence of
hostility ... but a peace which at its highest is enjoy-
ment. To dwell in shalom is to enjoy living before God,
to enjoy living in nature, to enjoy living with one’s fel-
lows, to enjoy life with oneself. Never can there be
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shalom without justice. Yet shalom is more than
justice ... In shalom there is delight.?

Whatever we ultimately choose to do as biological
researchers, I think God wants us to delight in shalom. He
wants us to love doing our research. He wants it to seem
like it’s not fair that we should be paid to do it. I believe
that’s what he wants. The task for all of us is to ask the
questions to help us get to that end point. That, I think, is
the struggle for us. Clearly the answers to these questions
are going to be different for each one of us. Are there some
things that should be distinctive about Christian biolo-
gists? What should we look like, if we consider ourselves
Christian biologists? Things I've said are not really earth
shaking, but they are good starting points for us to flesh
out the particulars. A ¢
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Audience: You said that God wants us to
delight in our topic of research. How compatible
is “delighting in research” and “the long, hard
painful road to research” that Charles Harper
referred to earlier?

Hardin: | don’t mean to imply that every
waking moment of every day is a delightful
experience for me. After filling out the sixth
recommendation for a premedical student who
wants to go to medical school in one day, I am
not exactly delighting in my work, although
writing recommendations is part of my job.
I agree with Charles when he described “a
process.” The process may be a little bit labyrin-
thine and varies for different people. 1 know
people for whom everything seems easy. I look at
them and really fight envy. For some of us “to
delight” is more difficult than for other people.
No job is perfect, and so you are going to have
to make compromises.

Joy, a postdoctoral fellow, and 1 were talking
yesterday about the decisions she is facing. In
her words, “I really like research, I really like
teaching, and I don’t see many jobs where you
can combine those in a nice way. It's going to
make me sad to give something up.” I think part
of the nature of the beast is having to make some
compromises. You must weigh the bedrock
things that are personally important to you.

Audience: [ have a controversial issue and
question. I want to focus on the issues involved
with animal research, but I have been in an iso-
lated science community. At the same time, |
have been in a pretty conservative church. These
two communities are basically opposite. How
can people who struggle with ethical questions
of animal work bring their concerns to the mem-
bers of their church? What biblical information
becomes part of the decision naking?

Hardin: In my personal situation, I don’t work
with anything that my university considers to
be an animal. I work on a little nematode worm,
which was the first higher animal whose genome
was sequeniced. It was the template for what
they did with the human genome. We know a
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little about these tiny worms, but they are not
furry, they don’t have backbones, and so the
university considers them biological material.
I used to work with sea urchins, which the uni-
versity considered as seafood rather than as
animals! Are there people here that have exten-
sive work with animals? A lot of us, right? So a
good question is, “To what extent is that appro-
priate stewardship?”

Audience: We don’t want to be cruel to ani-
mals but we just need to use them to provide
solutions for human life. Should we use animal
life to help other animal life?

Hardin: Some would say to hold humans as
higher animals is “speciesism” as Peter Singer
from Princeton has said. It is not a total given in
our society that humans are considered to be
higher animals, therefore justifying the use of
other animals in research. Are there other
thoughts on research use of animals?

Audience: [ basically agree with what you are
saying. The thing that gives me great pause is
pain research that uses animal models. That
seems very difficult to do. While [ think it needs
to be done, I could not have joy in doing that
research.

Hardin: There are no easy answers in that sit-
uation. Without arguing from the creation man-
date for the ethical use of animals in research, it
becomes difficult to justify that research.

Audience: Can you justify sacrificing animals
for educational purposes rather than for
research?

Hardin: When gaining knowledge requires the
sacrifice of the animal, the issues become much
more intense for biologists. This is an area where
we are really different from physical science
people.

Audience: [ do research with animals as exper-
iments but they are sacrificed at the end. To be
honest, the idea that it's going to help someone
else is nice and certainly it leads to granis elc.
but that’s not particularly why I am doing it. I
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am a mathematician and a modeler so I am very removed from
the idea of helping someone else. I am having a hard time justi-
fying what I do for that reason. In this area of research is it
warranted to kill animals?

Hardin: Good question. What do you think?

Audience: I can speak to that because we sacrifice a lot of mice
and rats. And we sacrifice them before the experiment even
begins. At one point, I did have a problem killing these poor lit-
tle mice. A lot of them are very cute, especially the brown ones.
In this work, I came to realize and understand more what it
meant to have dominion over the animals. I see a “care versus
cosmetics” dichotomy. I don’t think I can ever do research on an
animal so that someone can wear mascara. I don’t necessarily
think it's bad that we have cosmetic products but they are not
necessary in the same way as understanding about medical,
physiological, or immunological processes. But it is sufficient
justification that something we do in our lab can result in better
scientific understanding so that someone else can develop some-
thing that can help people breathe better.

Audience: I don’t work on animals but when I have a mouse in
my kitchen I don’t think twice about killing it. Most people con-
sider a pest like a mouse not nearly as significant. However,
there is a minority being more and more vocal about the sanctity
of all life.

Audience: For Christians, is there a difference between a
mouse and a monkey? But what is our stand on it? I'm not
expecting it to be the same for everybody. I think that with a sci-
ence background we've seen more differences between animals
than the animal rights groups.

Hardin: Some people would say the level of sentience is
important.

Audience: But, for us, is the issue dominion?

Hardin: Yes, but you could still argue that dominion is exer-
cised differently over beings that have different levels of
sentience. I think one could make that argument. You are not
going to find anything about primatology in the Bible, so I think
that you have to argue from principle.

Audience: I used to do experiments that required sacrificing a
lot of rats. We used to isolate enzymes from their livers. I am not
sure I could have done the same work if it was on chimpanzees. |
would need a stronger reason for using chimpanzees as opposed
to rats, or be more careful about minimizing the suffering.

Hardin: | think those are all extensions of this issue of
dominion.

Audience: If animal use in research is an issue and a problem,
then who is developing new alternatives?

Audience: For some things, you are not going to have an alter-
native. In other cases, there are alternatives. For example, many
people have developed recombinant DNA technology — splicing
the gene into bacteria and then just growing bacteria and har-
vesting the enzymes so that you are sacrificing bacteria rather
than mammals.
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Hardin: Charles Harper said that we don’t want to put out a
bunch of people who are trying to slay philosophical dragons.
And yet he called for us to raise up a cadre of “subtle interlocu-
tors.” I am not sure exactly what he meant by that, but let’s
think about this question without trying in a Quixotic fashion
to slay windmills that don’t need to be killed. Are there explicit
ways in which Christian biologists should think about their
research topics that would help to fulfill this idea of what I call
cultural reformation? Are there areas we should go into that
will contribute in some more explicit sense to the praise and
glory of God and in some sense be saltier and brighter to our
society? I can think of several areas that we could kick around.
One is the Intelligent Design movement. If you subscribe to the
view of Michael Behe that irreducible complexity is out there,
one possibility is to show that some things are irreducibly com-
plex. You could investigate something with the express purpose
of doing that.

We could discuss the area of neuronal function. We had a
lively discussion around lunch today about brains and minds.
What is the nature of a mind? Is there a soul out there? Should
we get into mind/brain research with the express purpose of try-
ing to explicate that interaction in a way that is consistent with
Christian thinking?

Environmentalism is another important area. Should we
forget about Gaia but talk about God’s world instead? Should
we specifically encourage Christians to work in those areas? If
you are an advanced graduate student, you have the opportu-
nity in choosing a postdoc to get into an area that could poten-
tally impinge on these kinds of ideas. What do you think about
that? To what extent should we think about “apologetic” biol-
ogy? Is that appropriate?

Audience: [ certainly think it could be, but I think it is also
useful to have a perspective of what’s gone on in physical sci-
ences in the last forty years. Probably forty or fifty years ago,
there was a lot more hostility to Christianity in the physical
senses than there is now. What changed that? Did we find,
when we examined the big bang theory of cosmology, that
there’s real evidence for God? It wasn’t that. One of the changes
in the physical sciences was a growing sense that this universe
is really neat and it is okay for us as scientists to admit that fact!
So non-Christians in the physical sciences can see how you can
be a Christian. They can see how it might yet make sense to be a
Christian. This decrease in hostility to Christianity has been
due partly to an awareness that the physical universe is really
neat and our knowledge as physicists and cosmologists has a
limit. ] think that same sort of thing could happen in the biologi-
cal sciences.

Hardin: [t sounds like a “wait and let it shake out” approach.

Audience: You can accelerate that process by constantly point-
ing out in private conversations and writing just how
wonderful all this stuff is! It’s okay as scientists to talk about
wonder!

Audience: [ think the physical scientist may have embraced a
little bit more humility than biological scientists. Physical sci-
ences have had their entire world view reshaped by things like
the big bang and varied views on cosmology. I think biologists
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have yet to go through that kind of humbling
process where the way they explain the world
has been completely turned around.

Audience: Colin Russell was describing that in
terms of going into a research topic with precon-
ceived notions. I think that it is okay to study
what the world is studying if we are yearning
and praying for God to reveal himself through
that. If we're studying species or whether God
uses evolution as a process, God is going to
reveal that to us in his work. I am not so sure
that we have to set out to disprove things as
much as to continue proving what is true about
God's creation.

Audience: What about that term,
interlocutors”?

“subtle

Audience: [ took it to mean not just as showing
scientists where they are wrong but also show-
ing other Christians where scientists are right.
When I went to a creationist meeting, 1 felt
uncomfortable because there wasn’t a humble
appreciation that said maybe we don’t under-
stand all of this or an acknowledgment that
there is truthful work in science. Certainly evo-
lution, even if you don't agree that it is totally
right, has shown us truth that you wouldn’t
probably have ever come to otherwise about the

changing of life.

Audience: Only truth can glorify God. If our
goal is something other than finding truth about
God’s creation then we're going to find some-
thing other than truth. Whatever that is simply
cannot glorify God because it is not true. Only
that which is true about God’s creation can
reflect him.

Audience: Sometimes we ask, “Should we slay
dragons or be those subtle interlocutors?” This
is asking the wrong question. The question is
not either/or, it is probably both. Jesus said we
should be as "wise as serpents, harmless as
doves,” which implies this second idea. The
apostle Paul talks about the warfare that deals
with principalities and powers that exalt them-
selves against God. The Christian is responsible
to tear those down, which involves “slaying the
dragon.” I think God gifts us in different ways.
There are some very good dragon slayers
around, and I am grateful for them. And there
are some others who are more subtle, and I am
grateful for them.

Hardin: Is it possible to be a dragon slayer
within the system? Let’s use Phillip Johnson, a
law professor at Berkeley, as an example. One
thing that gives him an advantage in many

ways is that he stands outside the system. He's
like a prophetic voice crying in the wilderness.
And that makes some biologists really mad,
I guess. But suppose you are in the system.
You've got to apply for grant money to maintain
your lab’s funding. You have to go up against
the machine. Do you rage against the machine?
Is that a good tactical move or not?

Audience: About a year ago someone asked me,
“I want to research this mind/brain question
because I believe for theological reasons in
mind/brain dualism. What should I do? Should
I hide that fact or should I try and find a profes-
sor that will support me in that?”

I thought about that question for a while and
tried to answer that person by saying, "It
depends on your aim. Is your goal to learn more
about God’s creation and hope that along the
way you'll find some good evidence for dual-
ism?" Then you would be perfectly fine going to
a professor of neuroscience who doesn’t believe
in dualism and find a research topic that inter-
ests you both and let the evidence come where it
may. If, on the other hand, you focus your effort
to prove dualism, you don’t want to go work for
the average professor neuroscientist. You proba-
bly want to locate a niche for yourself.

Audience: Will you define the term “interlocu-
tor” for me?

Hardin: 1 think “interlocution” is essentially
dialogue. If you become the top gun in your
field, you have a platform from which you can
gently raise issues because of your credibility.

Audience: That fits in with the idea, that if you
are involved in this kind of work, it is important
to the glory of God to be good in it and earn
those credentials. The “subtle” part of the term
suggests not to be niggling, but just to be mvare
of appropriate ways to do dialogue. The appro-
priate way is to follow the method of science,
have a thesis in mind, and then proceed in ways
our society and others allow us to function. But
you always have to know in the back of your
mind that this is the direction you are going.
That's being subtle.

A number of years ago an undergraduate
Christian student who 1 happened to know
applied to our medical school for admission.
When he did not get admitted he came to see me
about it. I happened to be on the admissions
committee, so it was a bit complicated but |
couldn’t reveal everything to him. In the inter-
view process when he was asked, “Why do you
want to be a physician?” his response had been,
“Because God told me to do it.” The committee

Perspectives on Science and Christian Faith



interpreted that this was a person who could not think for him-
self, which was not an unrealistic interpretation for the admis-
sions committee. The student hadn't really thought about it so
he did this three times. Later I had the opportunity to sit down
and share with him and said, “There might be some other ways
for you to answer that question that wouldn’t violate your
faith.” Is looking at other ways of answering that question being
a “subtle interlocutor?”

Hardin: Yes, that's getting closer. Sociologically speaking, 1
don’t see a lot of evangelical Christians explicitly moving into
origins type research. One of the reasons that you might not
want to do that is because these issues come up again and again
if you are in that area. Is that a cop out? That's what I am ask-
ing. Should someone explicitly go info that area only to show
that the “primordal ooze to Albert Einstein” scenarios have real
insurmountable holes in them?

DeWitt: Restoration ecology is an area, at least in my own
experience, that opens up communications. In our work at Au
Sable on Puget Sound, we're engaged in a very major prairie
restoration project that includes providing college level courses
and doing research in restoration. The project opened up chan-
nels for communication as reflected in various questions: “Why
would you want to restore a prairie?” or “What's bad about
agricultural land that we want to have this come back?” One
student who fook one of our courses last summer said, “I'll have
to get out of here pretty soon because I am soon going to become
a Christian otherwise.” While the project was not explicitly
done as something out of a Christian calling, everyone was
working from a sense of calling. It was contagious. A lot of peo-
ple had never thought about what it means to restore creation.

Hardin: Trying to find cultural resonance is a good thing no
matter what field we are in. Are there fields where there’s more
resonance? That’s a tough guestion to answer because the cul-
ture keeps changing. I teach a course in embryonic development
at the University of Wisconsin. I begin my opening lecture with
the history of embryology and I quote from a Hebrew poet
named David. In Psalm 139, David muses about God’s omni-
presence that includes the womb. With this example, I am
trying to draw out resonance with people because anybody who
has had a child has a sense of wonder about the process.

Here is a related question. Are there any areas that are ethi-
cally off limits for Christian biologists? I would personally
argue that there are certain areas of biology that could be consid-
ered as “Pandora’s box" areas of biology. Once the lid is off, bad
things are going to happen. I think that cloning is one of those
Pandora’s box issues.

Audience: [ think there’s a responsibility on both sides. I feel
like saying we don’t go into cloning humans because it's a sanc-
tity of life issue, but I feel that we have been here before with in
vitro fertilization. Perhaps, we conceived something that God
didn’t intend to conceive. What do we do with the result?
Shouldn’t we be careful to see embryo creations as things that
God has allowed to come into being?

Hardin: | think most people say that if you clone a human
being, the result is also a human being.
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Audience: What if you created a human being without a
brain? It has been proposed here.

Hardin: Researchers have put human nuclei into enucleated
pig oocytes. Someone at the University of Wisconsin is doing
experiments involving nuclear transplantation across species
lines, however human material is not being used in that
situation.

Since the human genome project is moving forward, there is
no reason to think that one could not do germ line transforma-
tion of human beings or genetically engineer humans. Usually
genetic engineering is justified as a therapeutic intervention to
correct a genetic deficit that is transmissible. Are you going to
repair that genetic defect so the repair is transmitted in the germ
line? What about that? Are there areas like these where we
should say “no”?

Audience: Will it make a difference if we say “no”? And how
do we as a community discuss this? Some Christians may
believe that it is not a problem? Do we make a decision as a
group that some things are off limits for Christians? Maybe we
could spend some time just proving something else is right.

Hardin: An area where Christians disagree is using human
embryos that are left over from in vitro fertilization to produce
human embryonic stem cells. The University of Wisconsin is
a main center for distributing human embryonic stem cells.
What do I do with that as a faculty member? Do I go to those
doing it and say, “I think it’s a bad idea.” How do I engage
them?

Audience: We have difficulty in weighing intangibles and tan-
gibles together. We have real benefits and we have potential
benefits. We have real harm and potential harm. We don’t have
a good way of weighing real benefit against potential harm.

Hardin: With stem cells the discussion is almost always
potential benefit. However, that seems to be a weak argument,
since there has been no demonstrated actual benefit.

Audience: Youdon't realize the benefits unless you research it.

Audience: The Christian Medical and Dental Society has a
well established mechanism ready for dealing with ethical ques-
tions. If you go to their web site it will show something already
worked out. Perhaps we as Christian biologists should partici-
pate fully in a group that has already dealt with some of these
issues so we can work on others in the future.

Hardin: Should this kind of forum be replicated? Our gather-
ing is unique in my experience. We have people at different
levels in their careers that include the full spectrum from profes-
sors to postdoctoral researchers to graduate students.

Audience: It's encouraging that other people are searching and
asking how to live your faith and what direction to take. I have
things to share when I go back to my research laboratory. v<
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Let’s begin by thinking about two questions
that impact our future as researchers. First
of all, can we predict the future growth of
the physical sciences and of my sub-disci-
pline in particular? Secondly, will my
research be of use to anyone else or will
other people read my papers? After that
we’ll consider a few Christians in the physi-
cal sciences.

From a historical perspective, consider
that the growth of research in the physical
sciences has increased exponentially con-

Can we tinuously since 1700. This steady exponen-
. tial growth is shown by many indicators
pT@dlCt the such as numbers of scientists, numbers of

scientific journals, books, and budgets (See

future growth Figure 1),

. But the growth of sub-disciplines is less
Of the phySlCﬂll steady. The beginning or formation of a

new sub-discipline, such as plate tectonics
or string theory shows a very rapid rise in
Of my the number of published papers. Most of

the significant papers in the history of the
Subdiscipline m sub-discipline are published early during

the rapid growth phase as illustrated below
particular? in the development of the field of super-
gravity. Sub-disciplines typically follow
their rapid growth period with a plateau
period. The rapid growth and subsequent

sciences and
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saturation typically occurs within a fraction
of one’s career (See Figure 2).

This understanding of the transient
influence of a particular sub-discipline has
many implications. For example, if you con-
tinue to do research within a sub-discipline
decades after its saturation, you're going to
have a tough time with funding and you
will find it difficult to provide meaningful
research and career opportunities for grad-
uate students. Also, intellectually it's less
fruitful. If you remain working too long in
some sub-discipline, I think that you'll find
that you are becoming less creative after
awhile, since you've made your most sig-
nificant contributions earlier. But I don’t
think you should be jumping fields all the
time. You need to invest in a field long
enough that you can really make a good
contribution.

I've worked on a lot of different things
over the years, but I've tended to have logi-
cal transitions from one sub-discipline to
another. I remember the day I defended my
Ph.D. thesis. My professor at Yale took me
aside and said, “Don’t work on this all your
career. Work on it for awhile, but then go
off and do some new thing.” I've certainly
done that. It makes science much more
exciting. I'm working on things today that I
never would have thought of ten years ago.
And in many ways the Lord has led me into
these new opportunities.

I've often worked on things that other
people aren’t working on. I've had the op-
portunity to work on potential new fields
and then find interesting new things. The
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field then becomes interesting to other peo-
ple because they have certain skills that
allow them to build upon what you have
done. When you see a really useful paper
published, you say “Oh, I can take this, and
put it together with what I know and do
some interesting research.” A lot of re-
search is done that way. Papers that spark —
that are attractants in a sense—get you ex-
cited and redirect your research. That’s an
important phenomenon in science.

Generally the efforts of a single re-
searcher make little impact. Figure 3 shows
the number of citations accumulated be-
tween the years 1981 and 1997 for 800,000
papers that were published in major jour-
nals in 1981. The graph indicates that most
papers are not very useful to other scien-
tists. About 45% are never cited. A quite
useful paper receives more than one hun-
dred citations during its lifetime, however
only about 1% of papers fall in this cate-
gory. Some of the most cited papers deal
with useful technique, theory, or definitive
observation. Thus, there are different roles
that contributions play. Scientists need to
be doing something that is useful to people,
something that we can take and use, not
just in practical ways, but also in some
broader intellectual ways. It’s really useful
papers that get cited a lot.

Let's switch gears and consider some
Christians who have made an impact in the
physical sciences. One example is the group
of evangelical isotope geochemists (Larry
Kulp, Karl Turekian, Wally Broecker, Paul
Gast, Heinrich Holland, and Charles
Harper) who made many of the most signif-
icant contributions to this subfield. While
their research had fundamental, scientific,
and societal impact, their work was rejected
by many of their fellow evangelicals. For
example, the publication of The Biblical Flood
by Whitcomb and Morris was a direct re-
sponse to the geologic influence of Larry
Kulp in the evangelical community.

Significantly, after gaining success in
their work, some of these scientists left their
faith or church community. I don’t know
why. Certainly the world of a successful
research scientist is an all-consuming one.
Obviously, there are tremendous tempta-
tions resulting from scientific success. But
some of these geochemists remained strong
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evangelical Christians, but have repudiated
fundamentalism.

Influenced by the work of John Whitcomb,
Henry Morris, or Phillip Johnson, who
strongly advocated a young earth theory or
anti-evolutionism as a biblical issue, some
churches have reacted negatively to science
and actually have attacked science. A num-
ber of scientists, who have been hurt by the
negative church reaction, have tried to dis-
tance themselves from the Church and the
Christian faith. Even people who kept their
faith have had some very bad experiences.

In my experience, I have not gotten flack
for my faith from my non-Christian col-
leagues, but from conservative Christian
colleagues. | think it is fair to say that these
young evangelical geochemists were really
naive about the nature of evangelical Chris-
tianity in their failed attempts to teach
geology to the church. Conservative Chris-

Audience: How ought we regard the citation
rate of our papers?

Suppe: That’s a very controversial subject
that’s been discussed a lot. But there is a very
strong correlation between the citation rate and
other indications of great science.

Audience: When I see my paper cited, I need to
be careful to feel good because I produced some-
thing which is interesting and useful in
spurring other people on to producing truthful
work and not just that it lifts my day up and [
say, “Wow look at me!”

Audience: People that publish the loudest get
noticed the most too.

Suppe: There are certainly aspects of that. If
you are well known, then people tend to read
you a lot, so then you get cited a lot more. Robert
Merton has called this the “Matthew effect” — to
those who have, more will be given!
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tianity contains an element of populist
anti-intellectualism that is really part of
American culture rather than specifically
Christian. Of course, culture and religion
are very much intertwined.

For these problems to get resolved, it is
important to develop a working Christian
intellectual community. A lot of the press-
ing issues of Christianity are intellectual
ones that cannot get solved in conservative
seminaries or evangelical congregations.
They cannot be solved fundamentally at a
pastoral or counseling level. The intellec-
tual underpinnings of any solution, I think,
must be cross disciplinary arising from
orthodox Christian intellectuals. Christian
intellectuals from secular research universi-
ties and academic institutions have much
more freedom to deal with issues of Chris-
tian faith and the intellect than do profes-
sors at conservative seminaries. e
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Audience: Where are the Christian communi-
ties that will help prevent Christians in science
from losing their faith?

Audience: A notable example has been the
Society of Christian Philosophers here in the
U.S. Against much opposition, they wrestled
with truth, so to speak, from a Christian point of
view, out of the general phenomena of philoso-
phy. Because their work was good and because
they supported each other, they have built a
community of stability that has made philoso-
phy for Christians a totally different experience,
then say biology for Christians. But we don’t
have many other disciplines that have made that
kind of development.

Audience: Has the success of that group been
due to the work of a couple of particular people?

Audience: Yes. Usually two or three names are
cited as the pioneering people. One was a faculty
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person at Wheaton who did exceptionally good work and
spawned a lot of good students. Another source was the Chris-
tian Reformed community at Calvin that developed a number of
significant thinkers. Another person whose background was dif-
ferent and was an adult convert to strong faith made a
significant contribution. These are the people who were so good
and recognized by their peers that they became leaders in the
field. A couple of them were presidents of the American Philo-
sophical Society and were so highly respected in spite of being
Christians, that they paved the way for others to follow.

Audience: The Council of Christian Scholarly Societies, a
newly formed organization composed of about eleven or so dif-
ferent professions, have a goal of getting the rest of the
disciplines to follow the philosophers” development. I hope we
can make some movement there.

Suppe: It may have been easier for philosophy because it's sort
of a subject to itself. There is an organization for Christian geol-
ogists but they tend to be tied up with the evolution/creation
controversy.

Audience: | think the ragged impact of the Christian geologists
group is because some of the more noteworthy Christian geolo-
gists have not been visibly involved. At the 1999 annual
meeting of the Geological Society of America, several very big
names in the geological community stepped forward at the cre-
ation/evolution session to identify themselves as Christians. It
was a big surprise to a lot of the younger members of the com-
munity who said, “Where have you been? Why have you been
keeping your head so low?” On one hand it was good news to
see that the young geologists weren’t alone. On the other hand
it was like “Thanks for nothing.” Some who are already in the
field have not been “stepping up to the plate” yet. Perhaps that
will change after that particular session which I thought it was
very much a community cleansing experience.

Audience: | think it is critically important to raise the intellec-
tual level in these debates. In the UK we have tried to do that
with our scholarly journal, Science and Christian Belief. We
turn down seven out of eight papers we get! We're hoping to
increase the number of issues a year because it's really top qual-
ity stuff. It's actually making a visible impact. And ] would
encourage the American Scientific Affiliation (ASA) to do the
same.

Suppe: Some people including many of the evangelical geo-
chemists were frustrated with the ASA in years past because
they tried to be a mediator between these different Christian
camps in a way that anyone could speak. But unfortunately
there was not a strong commitment to the truth and pursuing
the truth. Within the intellectual world, I think we need to be
able to argue for the truth in persuasive ways and pursue it.

Audience: One of the difficulties I hear younger researchers
share in relation to what you're talking about is that they feel so
constrained to invest themselves so deeply in their research. If
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they have a church or family, that's just about all they can do, so
they feel that reading widely is out of their reach. I don’t know of
any good way around it, but perhaps we need a mentoring or
“buddy system” to pass on wisdom and knowledge to each
other.

Audience: Have you watched younger people move up through
geology or other sciences who have thought about their career in
a calculating way? Is it important to encourage a young person
to be aware of the trends in papers and the growth of
subdisciplines?

Suppe: [ don't know. Intuitively some people recognize that
there are hot fields and that time is of the essence. Some fields
have a culture, like isotope geochemistry or theoretical physics,
where you jump onto things and you completely mine them out
quickly. In theoretical physics when you file a paper, you know
when it’s published to the second on the electronic database.
Some fields have a culture that feeds on riding these rising tides
and then jumping off, and moving on to the next rising tide.

Audience: A lot of us resonated with what you were saying
about finding yourself doing a particular thing while not being
aware of consciously choosing to go down a particular path.
Providence leads you to a fruitful result. Then you look back
later and say, “Wow! Thanks! That’s really cool.”

Audience: Although I'm getting a better grasp about fruitful
directions for a career, I don’t trust myself to be able to pick a
specific direction.

Suppe: I think you probably can pick the direction very well. A
lot of growth in science comes from new technology or new theo-
retical ways of looking at things. I think astronomers have been
tremendously good at investing in technology. Technology
brings new data, and data drives a lot of sciences.

I have a graduate student from Italy who's working as a
structural geologist on the deformation in the earth. As you
might imagine, earthquakes are actually the quanta of struc-
tural geology — most deformation goes on in earthquakes. But
earthquakes are just recorded in catalogs, and nobody studies
most of them. I've had a vision for a long time that if you could
bring together earthquake seismology and structural geology,
you could see and discover many tremendous things. A funda-
mental problem with earthquakes is that they’re poorly located.
That’s been really improving a lot lately. So I talk to graduate
students about what the possibilities are. This student from
Italy said, "I could never study this in Italy because these fields
would be located in two completely different institutes. I want
to work on this here.” While it's taken a long time for her to
develop the technology to map faults in 3-D using tens of
thousands of small earthquakes, she’s now starting to get some
Sfabulous results. This is a kind of strategy to follow in science.

Audience: Some say the nature of science has changed and
there will be no more scientists of the magnitude of Maxwell
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and Faraday because of the incremental nature
of science. Do you find that credible?

Audience: | think it is more because of the over
specialization we have today that you won’t
become a Faraday or a Maxwell, because these
guys were very, very broad in what they did.

Audience: A frequent suggestion is for conser-
vative Christianity to produce these stellar
personalities in the intellectual realm to galva-
nize the academy and establish a credibility for
Christian scholarship that it has lost. Is that an
absurd strategy?

Audience: It sounds like wanting an academic
conquering Messiah.

Audience: Sometimes a Christian may be jeal-
ous of our secular larger-than-life fiqures like
Stephen ]. Gould. A lot of paleontologists would
say that he has done a service to the community
by providing information for the public. But in
terms of actual research contributions, he’s not
working in the lab much these days.

Audience: People said the same about Carl
Sagan.

Audience: Carl Sagan’s the astronomy equiva-
lent. So do we want to create a Christian
Stephen |. Gould?

Suppe: He’s not only a phenomenal scientist
but he’s a brilliant essayist. Gould has made
really outstanding contributions in research.
Actually I have the impression that campus
ministries often don’t want professors who are
great intellectuals, but want great spokesmen
for their programs who draw crowds.

Audience: To increase the glory of our side?

Suppe: Perhaps, but some serious intellectual
issues, which have arisen out of this tremendous
growth of knowledge since 1700, have not yet
been confronted by conservative Christianity.
This is true not just in science, but also in his-
tory and in other fields that have experienced
exponential growth in the last few centuries. For
example, consider the problem of the natural and
supernatural. What is the legitimate role of the
supernatural? What is the epistemology of
Christianity in light of all of these things that we
have learned? How is God acting in the world?
Last night I was claiming that God communi-
cates, which is supernatural by most people’s
accounting. I think we have to think about what

the Bible is, what is its relationship to other
knowledge that we have? How do we know these
things as Christians? We tend to have this wall
around the Bible. The Bible is a remarkable book
that plays a legitimate supernatural role. But
I think many of these debates have to do with
our understanding of how we know what we
know as Christians. I don’t think we have a very
articulate way of dealing with this. Our misun-
derstanding of science has a lot to do with a
fundamental misunderstanding of how God acts
in the universe. That's a really central part of
Christianity. Augustine and his friends set up
a kind of Christian intellectual think tank in
North Africa where they dealt with issues of
how to bring together classical Jewish/Christian
views of the universe with some of the intellec-
tual perspectives of the pagan ancient world.
Their synthesis served the Church very well.
This activity is very important to the Church.

Audience: How would you evaluate the harm-
fulness of the great divides, such as the origins
question, that separate Christians?

Suppe: Many Christian intellectuals, Chris-
tian geologists, Christian paleontologists, Chris-
tian biologists are isolated, walled off from the
church, and are viewed with suspicion there.

Audience: Should we not grapple with these
intellectual questions within the church? Some
of the Christian scientists you mentioned were
trying to do this but got shot down by the
church— to the detriment of their faith. So how
do we resolve the conflict within the church
independent of what the outside world says? In
the area of the creation/evolution controversy, is
it the responsibility of Christian geologists to
shut down the opposition?

Suppe: The issue is not just the science. It is
also the interpretation of the Bible and having
a mature understanding of Christian epistemol-
ogy. Refuting “bad” science is not enough for
the church. This is biblical theology at a funda-
mental level. We also must work out our Chris-
tian epistemology at the level of biblical
interpretation. A ¢
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What Is the Perspective from |

The primary motivation for choosing a re-
search question must not be to seek per-
sonal recognition or funding. All of us that
are doing research, even persons new to the
profession, know that funding is an issue.
However, I'm advancing the thought that
funding should not be the dominant issue.
I've seen many examples in the last twenty-
five years where funding drove decisions
for a number of individuals. I think that
approach didn’t work out well, either for
themselves or, for that matter, for the field.

I want to read a couple of verses, John
12:42-43 (NIV), that might serve to get a
discussion going.

Yet at the same time many even among the
leaders believed in him. But because of the
Pharisees they would not confess their faith
for fear they would be put out of the syna-
gogue; for they loved the praise from men
more than praise from God.

I know there are enormous pressures
that all of us face. We do science research
because we love the work. I consider myself
extraordinarily fortunate to have worked
in this field for almost twenty-eight years.
But, for us as Christians, it seems to me that
one of the primary motivations must be in
seeking divine approval rather than the
approval of other scientists in the field.

How Christians Approach life

I think another aspect of this discussion
must be the whole way in which Christians
approach life. We certainly believe that
truth exists. The Scriptures tell us clearly
that this truth reflects or emanates from the
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very character of God. Truth is a reflection
of God’s character and we should pursue it.
In Colossians 1:10 (NIV), where Paul is pray-
ing for the Christians in Colossae, he says:

... that you may live a life worthy of the Lord
and may please him in every way: bearing
Sfruit in every good work, growing in the
knowledge of God.

This verse is a spectacular one, isn’t it?
Growing in the knowledge of God certainly
should apply to our life’s calling. Every
aspect of our lives should be pursuing the
knowledge of him, which is pursuing truth.
We ought to oppose any effort to avoid the
truth. Whenever we're in a position that
we sense an effort is underway to oppose
the truth, we have an obligation to oppose
that effort. I've been in situations where
supporting the truth was uncomfortable
because of political pressures that had built
up. However, standing for the truth is an
obligation that we have, irrespective of the
context. I think this has a bearing on what
we choose in our research decisions.

Every aspect

of our lives
should be
pursuing the
knowledge of
him, which is

pursuing truth.
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Applied Science

During my years of doing research, I've
seen a number of fads arising out of priori-
ties set by the funding agencies in
Washington. Maybe it was a momentary
flurry of excitement that resulted in scien-
tists quicky moving into a particular area.
In talking with individuals who were mak-
ing decisions to work in this area, it became
evident that some were doing it for what I
personally believe are the wrong reasons.

Let me talk about one example: high
temperature (Tc) superconductivity. In the
mid-1980s, it was discovered (by Chu and
others) that some copper oxides would
operate as superconductors near the tem-
perature of liquid nitrogen, 77°K. This was
a tremendous discovery. The funding agen-
cies decided almost on the spot that they
were going to put a lot of money into this
area. Almost overnight, individuals who
had little interest in superconductivity or

some of the underlying physics that’s asso-
ciated with it, were sending out research
grant proposals solely because they knew
funding was available. Remember when
cold fusion was in the news? Many pur-
chased deuterated water, heavy water, to
get in on that research area. When a fund-
ing agency sets a new specific priority, it can
provide powerful motivation to a scientist
to begin research in that area.

In my own field, this is often done in the
Department of Defense (DOD) and some-
times by the National Science Foundation
(NSF). They will set priorities, making it
clear that they are accepting proposals in a
particular area. It’s difficult to avoid mov-
ing in that direction. If there is a natural
intellectual curiosity that's drawing us to
that topic, then I think that’s a great thing,
very defensible. 1A Y
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Eden: Does anything of what I've said raise any
issues with you? I'd love to hear objections.

Audience: Right now it seems that some grant
agencies are ”throwing seed money” at specific
projects to see if they are worthy of continual
funding. That doesn’t seem like a bad idea
because some specific projects may merit an
investigative look. While it seems that some peo-
ple rush into a new field because there is
potential money available, are there other
important factors such as a natural, intellectual
curiosity that drive the direction of the
research? Is it defensible for a Christian to be
primarily motivated by the availability of money
in choosing a research project or program?

Audience: While this is a little far afield, |
think it is relevant. I'm the director of a non-
profit organization. Some board members have
located possible funding from civic clubs for
proposed work that is not within our mission
statement. That makes the decision simpler.
Even though the money is available, we can eas-

ily decide to turn it down because we have a mis-
sion statement that directs us.

Audience: Here’s a different angle. I studied
physics. I saw that it would be very hard to
continue the research that [ was doing initially
because of personal and funding reasons. Now I
do something quite different — robotics. Why not?

Eden: If you see a new field that has genuine
intellectual and funding opportunities, you
might wish to switch to it. But if money is the
sole factor that is driving the change, I think
that would call for real introspection.

Audience: I think there’s an interesting ten-
sion here. You used one principle to urge us to
not seek recognition and/or funding. However
that seems to be opposed to the typical academic
charge of faculty members needing to seek fund-
ing and to impact their discipline. To make an
impact requires recognition of good work. How
can this tension be resolved? How does it relate
to having a mission statement?
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Eden: I think we have a great illustration in the life of Michael
Faraday. Faraday’s ambition was not to be famous. What we’re
talking about is motivation. Some of the greatest people that
["ve known in applied physics and engineering are highly mot-
vated individuals because they loved their research field. That’s
an apt description of Michael Faraday who did not pursue rec-
ognition, although he certainly received it. Faraday is widely
viewed as one of the giants in physics. Another good example
would be Isaac Newton. The motivation to pick a research topic
that will catapult me to the top is quite different from the moti-
vation to pursue a topic because of interest, and fascination.

Audience: How about pursuing a topic that will make me
effective in mentoring students and thereby positively affect the
university? While I might not have a passion for superconduc-
tivity, but by choosing that topic I may be able to satisfy
academic requirements so that I can shape minds and mentor
students at the university.

Audience: You don’t want to shape student minds into doing
things unwisely. It may not be right to be mentoring students
in research so you can show them the “smart” way to get funds.

Eden: While I agree with the last comment, the goal of
mentoring young people is the most important part of research
for me. I'm sure that value is shared widely by others who are
here at this conference.

Audience: If you're looking for a specific topic, you must first
assess the available supervisors, since they are the ones who
determine the available topics. It does not work for a Ph.D. stu-
dent to say, “Here are my noble goals and here’s the topic I'm
going to study regardless of what the faculty are interested in.”
It may not be appropriate to say that I'll never go where the
money is or to only study a topic of personal interest.

Eden: My introductory comments were based on the perspec-
tive of a supervising faculty member. A graduate student is ina
different situation, where the only real option is a choice of the
supervisor. If you as a graduate student have received offers to
work in several different laboratories, you can go and look at the
laboratories. Then if you have some concerns after talking with
one of the faculty members, that enters into your choice of
supervisor. You don’t want to get into a situation and find out
that your supervisor wants you to work on something that is
either unethical or makes you uncomfortable. A graduate stu-
dent does not need to feel boxed in. Is there a scenario where you
feel boxed in? A couple of you grad students could tell us about
it. Tell us about your choice of supervisor.

Audience: To some degree, I get the impression that my super-
visor is an anomaly. What she does for research is based on her
grad students. Her grad students’ interest can change her
research focus. She did her thesis on planning but she doesn’t
do planning any more because she doesn’t have any grad stu-
dents that do planning. So, to some degree, it's almost like you
have free reign to do what you want to do.

Eden: Is she providing leadership?

Audience: I think so, from my perspective. She took what ]
was nterested in and tried to mold that into a good research
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problem. She is interested in machine learning, robotics, and
the issues of how robots behave in some environments. She does
know what good research is and she can always give helpful
directions.

Audience: | think that having a mission statement as a basis
for your projects will prevent you from being tossed about by
whatever is flashy at the moment. As an example of that, I was
reminded of a speech given by our governor where he said that
he thought we should grow hemp in our state. Two weeks later,
my advisors included that in their funding application to the
state legislature. In this case, the governor liked the idea, but
the legislators crossed out that part of the grant.

Audience: Does it change what research they would do?

Audience: Sure. They wouldn’t do hemp research unless they
get money for it.

Audience: Would that dramatically change your lab or what
you do for the next three years? What's the difference of grow-
ing hemp as opposed to sunflowers?

Audience: Introducing hemp is a dramatic change because
you're bringing in a different species that you ve never worked
on before and you probably know little about it. So it's a huge
change.

Eden: Is there an intellectual reason to pursue hemp growing
or is the change proposed simply to get the funding?

Audience: That needs to be evaluated. There’s some research
on hemp in Canada and it’s been somewhat disappointing.

Eden: When I'was going off to graduate school, I asked a young
man who had become a Christian during his graduate studies,
“How do I choose in which area to work? So many things look
fascinating to me and I don’t know which lab to chose for my
work.”

He said to me, “I'm going to give you some advice that
sounds really strange. Pick the person that you like best.
Because if this person is fun to work for, you'll learn to love
what he does.”

On the other hand, if you choose a subject that you really
love but work for a mentor who creates extraordinarily difficult
working conditions, you'll start to be repelled by the subject
because you'll associate it with the difficult individual. I'm sure
it’s possible to separate the mentor from the research subject,
but it’s a human reaction to associate them.

There are very good reasons for switching research topics,
aren’t there? We've talked about a couple. Your interests may
change. My students rarely study for their Ph.D. research, the
same area that was the subject of their Master’s thesis. When
they come to my laboratory, I tell them that I hope they will see
a number of different technologies and science issues. The vari-
ety makes them more valuable and enriches their training. So,
there are a number of good reasons for changing a research
topic. However, if money is the sole determining factor for
change, I don’t think that’s good for a Christian.

I want to be a faculty member that trains young minds.
That's what motivates me. The universities, whether they are
public or private, are putting enormous pressure on faculty.
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I'm amused by the ads that I see for faculty.
Every single ad looks like they're looking for
the top person in the country who has to be a
superwoman or a superman. A lot of pressure is
being put on young faculty, in particular. If the
goal of the faculty member is to train young
minds, then the way research topics are selected
and the laboratory culture are important. All of
these things together tell our students about
what Christianity means to us. I think the whole
package of how we run our lab, how we teach,
and how we secure funding is vitally important.

Audience: What was your earlier point about
opposing efforts to avoid the truth? Have you
had experience with projects where people had
results that they didn’t want or that were
fudged? Is that what we're talking about?

Eden: While the issue hasn’t come up fre-
quently, I'll tell you about what I have in mind.
I was at a research laboratory in Washington for
several years in the late 1970s. A new type of
laser was discovered that has since turned out
to be important for several application, includ-
ing vision correction. This ultraviolet laser
works well in micromachining the front of your
cornea. In those early years, the characteristics
of it were so spectacular that one government
agency, in particular, was pouring enormous
Sfunding into it. When [ was with the Navy, we
often were asked to evaluate proposals that were
presented to the government. I remember a few
individuals coming and making presentations
to program managers who had a considerable
amount of funding, claiming that they could get
considerably more power from the laser than all
of us knew they could get. Everybody in the
room knew that what was being claimed was
wrong. Because of the inflated claims made by
some, it hurt laser technology. It got to the point
where nobody believed the numbers, even if they
were correct and perfectly legitimate. So, a small
number of highly placed and influential people
made statements that ultimately hurt research
in the rest of the field.

Audience: ['ve seen situations where research-
ers don’t want to show negative results. Rather
than presenting something that’s not truthful,
only the positive part is represented, because
most fields don’t seem to lolerate negative
results. Somehow a negative result is seen as
wasted effort or failure. I try to teach my gradu-
ate students, at least at the level where we're
working in the lab, that a negative result is a
really good result, because it tells you something
important about your effort.

Eden: I couldn’t agree with you more. I've said
to my students, “No is a perfectly good answer.

‘No" means that you have good data and the
idea looked promising, but it's just not going to
work.”

Audience: I'd like to hear from graduate stu-
dents working on their dissertation research. The
research is expected to be stupendous and make
a huge contribution to the field. If it doesn't,
then the thesis is not a good one and a tempta-
tion comes to fabricate results.

Eden: Do any of you feel pressure along those
lines?

Audience: My advisor often encourages me to
make the story simpler, not so complicated. Other
people say the complex parts are the interesting
parts of it. To what extent is it truthful to give a
paper that’s so complicated no one will ever read
it? Or do you try to simplify a very complicated
paper? I don’t bother writing up and submitting
some aspects of my research for publication be-
cause I get the feeling that they wouldn’t be
accepted.

Audience: [ don’t either. However, I have found
that you can include negative results if you end
up with positive results also. We present our
work by saying, “Here are all the things we tried
that didn’t work and then we found this one
thing that did.” Then we write papers to publish
the positive but not the negative results. You
must keep working until you get a positive result
or else the work doesn’t get published.

Eden: Those who work in research know that
you spoke correctly. There are going to be lots
of failures. I think it was Edison who once said
that the best way to have a good idea is to have
lots of ideas. That's true. You have to have lots
of ideas and then one of them works. I tell my
students that you need to have a high tolerance
for failure.

Audience: Someone implied that you must
almost “sell your soul” to the research project. If
there’s any area where being a Christian should
affect how fo do research, it's believing that there
is more to life than the research project. A geolo-
gist, who has a wife and five children, told me
that he has made very definite research choice
decisions that would allow him to spend more
time with his wife and family. Others who are
not so careful experience divorces and family
separations.

Eden: Put that concern on the list and call it
“priority.”

Audience: 1 have a friend from graduate school
days who was getting his doctorate in math. At
that time, I was very active in the InterVarsity
chapter trying to get this friend to be active in a

Perspectives on Science and Christian Faith



Bible study. Well, in that time of his life, he couldn’t participate
because frankly he was over achieving and didn’t have time. He
was always exhausted and unhappy. I now occasionally see him
thirty years later. He's still over achieving and still uptight.
expect to hear any year he’s had a heart attack. His marriage has
held together, but his wife doesn't see him very much. When she
does, she sees an uptight, sad man. It isn’t worth trading your
life for research.

Eden: I couldn’t agree with you more. I think it is a tragedy to
take something that should be noble, beautiful, fun and exciting
and convert it into something that is a terrible burden. I've told
my graduate students that my hope is that their graduate years
will be some of the best years of their lives. I hope they will look
back and say, “As a graduate student, I was never more free. |
wasn't wealthy and 1 didn’t get paid what I was worth. But I had
a good time working in interesting research. Those were good
years.” From the Christian perspective, science research should
be a noble calling and something that should just be fun.

Audience: I think research is something that we don’t make
happen on our own. Good ideas come from God. As a Christian
believer, 1 believe that God is the one who inspires me. Two
statements summarize the wrong way of thinking for a Chris-
tian: (1) “I'm going to make it happen.” (2) “I'll do whatever it
takes.” As believers, I don’t think God wants us to live that way.

Eden: | completely agree. One issue we didn't discuss is that
before a research area is determined, one must discover the tal-
ents God has given. I am fascinated by a passage in the book of
Exodus in which God commissioned the construction of the
Tabernacle and told Moses that two people are to lead the work:
Bezalel and Oholiab.
Then the Lord said to Moses, “See, I have chosen Bezalel the
son of Uri, the son of Hur, of the tribe of Judah, and I have
filled him with the Spirit of God, with skill, ability, and
knowledge in all kinds of crafts — to make artistic designs for
work in gold, silver, and bronze, to cut and set stones, towork
in wood, and to engage in all kinds of craftsmanship. More-
over, 1 have appointed Oholiab son of Ahisamach, of the tribe
of Dan, to help him. Also I have given skill to all the craftsmen
to make everything I have commanded you” (Exodus 31:1-6,
NIV).

These verses tell us something spectacular. The last part of
verse six applies to all of us because it says, “Also I have given
skill to all the craftsmen to make everything I have commanded
you.” So it wasn't just those two gentlemen who were given
skill, but it was all of those involved. I think that hits right at the
heart of what we’re talking about. Everyone around this table
has skills of a certain kind to give as an offering to the Lord. We
need to recognize that and say, “Lord, I'm excited about doing
this. I recognize that I have these skills. I'm going to use what I
have with joy.”

We also didn’t talk about competitive issues. I didn’t hear
that come up in the discussion. For example, some research
areas in atomic and molecular physics might require specialized,
expensive types of equipment such as an accelerator. Even a
large NSF single investigator research grant will not be able to
purchase an accelerator. So those kinds of research activities are
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better done at the national labs. Some popular research areas
have so many people working in them that it is difficult for an
individual to make a contribution. Those are strategic issues in
research. I don't view them as ethical issues if the other consider-
ations that we have been talking about are met.

Audience: Referring to the last point, my thesis topic was cho-
sen because there were too many people working in the area of
my initial interest. I knew that I wasn’t going to be able to do
something unique. I didn’t switch to something I didn’t want to
do; rather, I switched to another area that interested me. I don’t
think I made an improper decision.

Audience: | think it's very pragmatic and I don’t think it’s
wrong for a believer to be strategic and wise. 1 think it's wise to
assess your talents, the environment, and the way you can fit in
the research field.

Eden: What about societal impact? Does anybody struggle with
that issue?

Audience: I'm in robotics research. I know my research group
is already involved and will get much more involved in military
things. If the military can use robots instead of people, the US
soldier death rate would be lower. Just think about recent events
in Yugoslavia or Iraq. If robots would have been used, more peo-
ple would have been saved from the NATO side as well as in
the country being attacked. Should I avoid that research topic
because it's military and it's aggressive and in the end people
will be killed? Or, should 1 say, this is actually a good thing
because fewer people may die? That’s the issue with which I'm
struggling. I don’t know what to do.

Audience: It’s really intriguing. I never even realized that was
an issue. War does seem problematic if people don’t want to risk
their own lives. If you're willing to kill someone else, you should
be willing to risk your own life also. A government that can kill
others without risking their own children is a frightening idea!

Audience: Someone spoke at an InterVarsity graduate confer-
ence a couple years ago who had developed a method for satellites
to map crop development. The project was supported by a huge
grant from the Central Intelligence Agency (CIA). Through that
work the CIA thought they could, in a state of war, destroy all
the crops from the air. The idea was so extreme that the speaker
and his research group actually destroyed key data in the pro-
gram so it couldn’t be recreated. They almost got themselves
fired. The speaker believed it was unethical to target the civilian
population by destroying their food source as a means of war.

Audience: The other day my advisor asked how we felt about
taking funding from the military or the National Security Coun-
cil (NSC) or the CIA. I guess someone from the NSC offered him
money for research. My advisor’s response was, “Well, if you
want to give us money, that's fine.” It's only a problem for me, if
they want me to do something I don’t want to do.

Audience: Well, here’s another issue. One of the research pro-
jects I've worked on could be used by a government agency to
spy on private telephone conversations. Right now one of the
reasons we're not so worried about people listening in on our
phone conversations is because there are too many phone con-
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versations. But, if a computer listens to a phone
conversation and can determine which conver-
sations are of interest, then everybody’s conver-
sations could be monitored. This project looks
suspiciously like they plan to use it improperly
even though they didn’t say so. I had to think,
“Do I want to have anything to do with this
project?”

Audience: What is the framework that we use to
decide about our work? Practically everything
can be used for wrong.

Audience: Someone said that you can’t predict
how things will be used or what their impact
will be, so stop trying. However, you don’t want
to use this reasoning to avoid getting out of
something you know is a bad thing either.
What's the framework we should use to decide?

Audience: It would be nice if researchers could
stay involved with the way technology gets
used. If you refuse to work on a research project
because you think it may be used unethically,
then someone else will do the research. Maybe by
working on the research project you can influ-
ence what people think about its ethical issues.
That involvement may make you more useful
than if you had said “hands off” altogether. Is it
possible to do research and also have a say in the
ethics of its use?

Audience: | did my Ph.D. research in nuclear
physics, which had nothing to do with weapons
or energy. But I found myself exposed to the
history and development of the atomic bomb.
Maybe we can take that as an example, at least to
look at what happened. Some physicists came
here and developed a bomb because they were
afraid that the Germans would discover it first.
They were also very excited because it was a
great idea. When they developed the bomb, they
found that they couldn’t make the decision fo
really use it. The usage of the bomb became a
political issue and many scientists regretted that
they were involved in its development. Yet, they
must have seen the consequences. More recently
during the cold war, many physicists, who were
involved in trying to build trust between the
United States and Russia, attempted to educate
the public about common issues involving peo-
ple in both countries. Physicists also tried to
meet with scientists from the other side in order
to exchange information and to build trust. They
wanted to establish a working foundation that
would minimize risks. Can we use that approach
as a model? If we’re involved in critical military
research, we should try to be involved in the
related decisions and we should inform the pub-
lic about it.

Audience: It seemed like the lesson from that
story is that once the technology is developed,
it’s out of your control.

Audience: Maybe it isn't totally out of your
control.

Audience: The scientists that developed the
bomb could have changed the landscape of the
decision of its use if they had gone public with
the knowledge they had. The entire political pro-
cess involved in whether to use the bomb would
have changed completely with public awareness.

Audience: I don’t think the outcome of the
bomb use decision would have changed. The
exact same thing might have happened even
though the way the decision was made would
have been changed.

Audience: Albert Einstein was very influential
in getting the atomic bomb started. I think he
had a tremendous influence by what he wrote in
a famous letter. I have the impression that if seri-
ous, well-established scientists speak out about
nuclear weapons, they can have more influence
on public opinion than any politician can.

Audience: I want to continue with the nuclear
example. If the scientists who developed the
bomb would have thought ahead and realized
that they were going to regret the use of these
bombs, then it would have been more effective for
them to have refused to develop the bomb than to
try to control the bomb after its development. If
enough people refuse to work on something, it's
not going fo get done.

Audience: That framework for dealing with a
problem is called “relinquishment,” right? It
means to agree that you're not going to pursue
something. It is debatable whether that's a rea-
sonable way to solve a problem. If the US would
not have pursued bomb development, another
country may have developed it with a different
outcome that was lot worse. It is really hard to
know.

Eden: That’s right. | think a very strong argu-
ment is often made in those cases. Get out in
Sfront and know it better than your foes. What
you know you can control and what you don’t
know you can’t control. In other words, there are
ways of preventing somebody else from using it
if you know enough of the physics of it. That
doesn’t apply to this particular discovery, as far
as I know, but just relinquishing it is sometimes
not the best option.

Audience: Another example that is more cur-
rent might be the Internet. It's a technology that
has been developed and you can’t really predict
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the consequences of the Internet for the next fifty years and the
way it’s going to change the world. You can speculate about if,
but I say the choice is to not pull the plug against the horrible
things that happen because of the Internet but to try to control it.

Audience: One speaker said,”Step back and be in wonderment
of what you're doing and think about how God is in physics or
chemistry or the stars.” Does that change because we're doing
applied research? I step back and I see a computer. On the
eighth day God created computers? In some ways [ feel like I'm
not looking at the creation of God.

Audience: Computers are a human creation, but of course,
God created humans.

Audience: It's difficult to think that God holds this computer
together, because it's not really the natural world. It's hard to
think about it that way. So we’re one step removed.

Audience: If the computer falls apart, you can’t blame God
either.

Eden: It is a testimony to the skills that God has given us that
everything we construct is still from creation. We haven't yet
concocted something that we haven’t taken from the created
world. We've taken all our tools from creation, whether it’s an
atom that we split or materials we mine out of the ground. Even
when making synthetic materials with molecules that aren’t
normally found in nature, one still must use atoms that are
found in nature to put together the new material. I'm still work-
ing with the tools God provided and using a brain that he
provided.

Audience: That reminds me of a joke | heard. Some scientists
went to God and said, “We want to have a contest because we
think we can create stuff on our own. We can make humans.”
God said, “Fine. Let's have a contest. Do just as I did back in
Genesis.” And they said, “Great!” They started gathering up
dirt and God said, “No, wait a minute. You go get your own
dirt.”

Audience: [ understand that God is in my robot because a cre-
ated being built the robot and because it uses matter or electricity
to work the way it does, according to God’s laws.

Audience: In my studies, I make very small magnetic particles
that go through all sorts of processing. One way I see God in my
applications or in my engineering is that, while this particle is
such an intricate little human-made thing, I know God knows
all about it and has allowed me to discover it or understand it.
In the same way, I could be the little thing he also intricately
desires to know.

Audience: Sometimes trying to build something simple takes
all the effort | have and so many hours of hard, intense work.
Then, when [ meditate on God's creation, I'm even more in awe
of the design, the robustness of everything that God is able to
accomplish. It knocks me down and humbles me. Our capabili-
ties are great, yet very weak compared to what God can do. So
sometimes it's not our technical strengths but our weaknesses
that help us to see.
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Eden: That's really true. The longer I work in the field, the
more [ realize the almost superhuman effort it takes to make the
simplest thing work. For example, one of my students has made
a glass fiber laser, using a synthetic fluoride glass. But I know
that God knew that was possible, so I feel the same way that
Newton must have felt. God understood that the fiber laser was
a possibility. I think he is pleased when we find those things.

Audience: [Just being in this group makes me aware of the lack
of community that I normally have to discuss things like apply-
ing technology. I wondered if all of you had any aspirations of
either building a greater community like this or if you already
have found it. For example, | make little microsystems. I don’t
know if these things might be useful on the mission field some-
where. Have you found places to discuss these kinds of things?

Audience: | have a community group. We have a weekly
prayer meeting with about six faculty members from the
College of Engineering. We're all professors. It's great to get
together and talk about the struggles of believers in response to
certain things that come up. It's great to be able to pray over
things that are very specific instead of the kind of general things
that you would feel more comfortable mentioning in a regular
prayer group where people don’t really understand what you're
doing and you don’t want to burden them with those details.
It’s been wonderful and I would encourage you to meet and
pray together. Start by just praying about your work realizing
that things you're working on come from God.

Audience: One thing we're talking about is social impact. I
am alone, off by myself. To do the things that are envisioned
requires Christian people in various disciplines — political sci-
ence, economics, sociology, and a lot of different fields — to
gather and work on the problem. Much of our research doesn’t
necessarily have direction for the social good. I was wondering
if a group of applied scientists can predict the outcome of a
given research focus. If we can get together and build an atomic
bomb, can we build something that’s really for tremendous
social good? Will I be able to maintain a vision that’s different
from my department for the kinds of things [ want to do instead
of getting swallowed up or let my contribution be so small that
it's never going to matter? It is more than just knowing people
in other places but to really collaborate with other people. I have
vision. I have a longing for a true Christian community of
researchers that work together toward something.

Eden: It's exciting to hear what you're describing. Perhaps one
possible manifestation of what you're describing could be a soci-
ety of Christian engineers, a group that tries to bring together
individuals to effect action of different kinds. I'm sure you're all
aware that in several disciplines Christians have formed aca-
demic societies. There’s a strong one in philosophy and they
hold meetings along with the annual meetings of the American
Philosophical Association.

Audience: Another group I have been a member of since I had
my first job is the American Scientific Affiliation. It has given
me a sense of bonding with other evangelical scientists and
engineers. e
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Brad Keister:

The discipline of science, I think, is consis-
tent with God’s creation of the world and
of humanity created in his image. Further-
more, the roots of modern science and the
scientific method owe a considerable debt to
Christian thought, notably the Reformers.
For example, seven out of ten of the found-
ers of the Royal Society were Puritans. The
burden of proof, I believe, is for the non-
Christian to demonstrate philosophically a
consistent world view which allows for a
system of inquiry based on rational thought
and experimentation that leads to new
knowledge. I think that the secular commu-
nity has co-opted the scientific method as its
own and treated it as a victory in the prog-
ress of science over religious-based world
views. This idea is important to say and is
also important in determining choices of
research topics and areas of need.

The nature of “call” reflects on the pur-
pose of research and on gauging potential
impact. A related issue, particularly in uni-
versities, is the education of students, which
is a role you will play if you remain in the
university. Let’s apply the five conference
bases to areas of research need.

Basis 1: We are stewards answerable to
God for his creation of minds and
other resources.

Basis 2:Do all that we do to the glory of
God.

Combining these two bases, I see two

issues. One is the nature of “call,” and for

that [ would recomumend the book, The Call

by Os Guinness. Guinness stresses that we
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are called to be rather than to do. I think that
diffuses the issue of what you should do or
what topic you should choose. I see two
main purposes of basic research. First, basic
research provides the potential for ultimate,
practical applications. That may not drive
what we do, but we can be confident that
some of the things we do will have practical
applications. Second, basic research can
change the way we think about the world.
For example, the taxi driver may be inter-
ested in knowing how super novae work.
Thus, everyone can participate in some of
the outcomes of basic research even if it
does not have immediate practical applica-
tion. Basic research is consistent with our
charge to understand the world and be
stewards of it.

The other issue is the potential impact of
your chosen work. Need is one element, but
I don’t think it is the main issue. I believe
the real issue today is: “Is it worth your
time?” You're going to spend eight, ten, or
twelve hours a day on a basic research area.
Never mind whether anybody gives you
any money for it or whether it’s trendy. Is it
worth, before God, spending that much time
for two or three years? That’s really the first
question.

Basis 3: Be disciples of Jesus as you go
about doing good.
This involves exhibiting the fruits of the
Spirit. How would Jesus as professor, com-
pared to Jesus as carpenter, apply his trade?
One issue involves being a source of grace
for those around us in the university com-
munity. Being a source of grace is actually a
rarity if you spend any time in a university,
particularly with people like support staff,
undergraduates, and other people who are
sort of at the bottom of the food chain.
The choice of research topics should
involve its educational value and long-term
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benefit to the student. The time and energy spent by a
professor with students goes to the heart of the univer-
sity’s value system. The university’s value system is not in
the speeches of the president or in alumni magazine arti-
cles, but in how tenure decisions are made and where
money is spent. Money is often at the heart of what drives
the university. A young faculty member has to make
very, very difficult choices because he or she won’t be
able to do it all, but the university expects it! I think this is
more significant as a choice than “Do I work on super
novae or neutron stars?” I think God cares deeply that
you do one of them, but I'm not sure that it matters to
God which one you choose.

Basis 4: Resist the strong temptation to choose as re-
search questions only those areas that are most
easily funded or trendy.

I think there are two ways of looking at what governs

trendiness. One way is to see if the research area is mission

related, which means that an agency sees societal benefits
that affect their charge. The other way is to determine its
potential for intellectual impact.

Some attractive trendy subjects, such as string theory,
need only a few people. However, other areas open up
because they are entirely new and provide many opportu-
nities for exploration. In those situations, Christians can
have a real impact on shaping the field, not just through
seminal papers, but by saying, “Here’s where we think it
should go,” by the kind of research that they do.

Beware of the trap of searching for a distinctly Churis-
tian research topic. That gets back to why I made the orig-
inal statement as to the scientific method having Christian
roots. If you then turn around and say, “Oh no, [ want to
do something that’s distinctly Christian; I don’t want to
do something that’s like my colleague down the hall,”
you may undercut the whole basis for why you're doing
it. The most likely overarching goal of most universities is
money intake in contrast to things like truth, education,
and other issues. Decisions about hiring and tenure really
pinpoint where the university’s value system lies and that
is the toughest thing you may have to face as a faculty
member.

A4818 0: The rising concern about technical develop-
ments in our day and the lack of ethical direc-
tions for them.

Let me recommend three books. One is The Call by Os

Guinness, to which I've already referred. Another is

George Marsden’s, The Soul of the American University,

which traces the movement of many institutions in Amer-

ica from Christian roots to a secular basis, which he calls

“the scientific method.” I would add that the final step is

the focus of many research universities on money. The

third book is Pasteur’s Quadrant by Donald Stokes. It's
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about the impression most people have that there is a
one-dimensional scale between basic research and applied
research. So, if you're in basic research you are at one end
of the scale. If you're in applied research, you're at the
other end of the scale. You have to pick between the two
and move around. Stokes argues that it is a two-dimen-
sional plot: (1) the contribution to basic knowledge; and
(2) the contribution to ultimate end use. You can be in
some sense positive on both of them like Pasteur, or you
can be strong in the basic end of things like Bohr, or you
can be strong on the end use like Edison. It's not an
either/or situation. I think that’s important because it
eliminates the fallacy that if you're doing basic research
then you're not doing full-time Christian service because
there’s no end use to it. Basic research is a legitimate thing
to pursue if it’s within the will of God and if he provides
an open door for you.

One of the things that struck me at a Following Christ;
Shaping our World Conference in Chicago, was the last lec-
ture by N. T. Wright. Wright called on Christians, as per-
haps their biggest task, to work alongside their colleagues
by struggling where they struggle and thereby under-
standing the pains and the dilemmas of their field. Part of
your credibility in some sense is earned by engaging that
community and by working alongside them rather than
pulling yourself out and arguing with them.

flartin Price:

The group with which I work, Educational Concerns for
Hunger Organizations (ECHO), is a Christian nonprofit
organization in the warm part of southwest Florida,
where we can grow tropical plants. Our goal is to give
technical backup to missionaries in the national church
and, in fact, anyone. We're especially pleased when mis-
sionaries are working through the church with people in
poor rural communities who almost always struggle to
make a living under difficult conditions.

While I was working on my doctorate in biochemistry
from Indiana University, [ had an opportunity to visit a
missionary and some people with whom he worked. 1
was quite taken by the level of need. It was hard to get
that out of my mind. I returned to my work at the labora-
tory, where I was trying to look for the mechanism of an
organic reaction involving the addition of an ion to a com-
plex molecule. Now there’s nothing at all wrong with that
kind of research, but I came to the point where it wasn’t
where I “was at” anymore. | wanted to find a more direct
way to meet human need. Gradually thatevolved into the
question of “How can I as a scientist help the poor?” For-
eign missions became a special concern of mine. So you
might say that my mid-life crisis began at the age of
twenty-four! That's a good time to start because now at
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How can 1
as a scientist

help the poor?

What Areas Need Research?

fifty-seven, I'm utterly happy and fulfilled.
However, I had twelve pretty rough years,
making some wild lurches in career direc-
tion. I remember praying once, “I don’t
mind being a fool for Christ but what if he
thinks I'm a fool.” I wasn’t always certain
which kind of “fool” I was.

What would science look like in helping
the poor? We're so blessed by science, not
just because we study it, but because it
affects our lives. It is generally true that we
recejve benefits of science because we pay
for them or a government pays for them or
some third party pays for them on our
behalf. To help the poorest of the poor, the
benefits need to be something that will cost
them nothing. So what kind of thing can
you come up with in science where the poor
can get benefits from it that will cost them
nothing? At first it might sound hard, but
it's really pretty easy to think of examples.

One example is to develop a nonhybrid
seed that is resistant to certain diseases or
yields extra heavily in the tropics. This has
been done many times. If the new seed
introduced to a small farm community is
productive and liked by the people, then
a positive situation exists. The farmers only
need to multiply the seed and continue to
use it. If the seed is really good, a
missionary couldn’t keep it from spread-
ing around if he wanted to. That’s one way
for science to help the poor. I'm a little
frustrated that many agricultural scientists
at universities are looking, not to develop
nonhybrid breeds, but to develop either
something on contract that will be patented
(because it’s hard to get money to do
research) or a hybrid seed that will be sold
to someone.

There’s still lots of opportunity in plant
breeding and the development of plant vari-
eties. That’s one of the principle things that
ECHO is doing—not developing plants —
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but acquiring them, putting them in our
seed bank, and then distributing trial pack-
ets for the workers around the world to
evaluate. In that sense, we're helping mis-
sionaries to be experimenters. We can’t just
start with something totally new to an area
and safely introduce it. We have to evaluate
it first to see what it will do.

Let me give you a really good example
of scientific research that has helped the
poor. A graduate student from Tanzania,
working at Michigan State University, was
looking at the problem of a certain weevil
that got into beans. It is very frustrating to
go through all the hassle of growing food,
protecting it, and storing it, and then when
you take it out of storage, to find empty
bean shells! That was commonly happen-
ing. So this student decided to investigate
how the little weevil got in through the hard
shell. She found that the weevil rubs with a
part of its mouth against a certain spot. But
it can’t do that on just one bean. It has to
prop itself up against another bean or
against the side of the container and then
work with its little mouth parts for about 19
to 24 hours to get through the bean shell.

Then she hit on a very simple idea to
control the beans: Roll the bean bag. So two
or three times a day for a few weeks they
rolled the bean storage bags so that the
weevil, who has enough energy to work for
about 28 hours, was whirled in chaos! The
beans flipped everywhere and the weevil
had to start on a new bean. It can only do
this for 28 hours and it takes 19-24 hours to
get through. They found that the bean loss
plummeted by that simple technique. That
is research that can benefit the poor.

Since part of me is still a biochemist and
a research scientist, I like to collect ideas.
I think one of the hottest ideas concerns
the use of a coconut as an incubator or fer-
mentation chamber for bacteria cultures.
Gardeners know about an organic method
of insect control that uses “Dipel,” a bacte-
rium that is very widely sprayed on crops.
One bite of it is enough to give a fatal intes-
tinal disease to a caterpillar. Another strain
of the same bacteria will kill mosquito
larva. A Peruvian scientist discovered that
he could use a coconut as an incubation
chamber for this bacterium. Inject the bacte-
rium in the coconut, leave it for a certain
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number of days, and then open the coconut and pour the
coconut milk in mosquito infested water to kill the
mosquitoes.

The obvious question, which to my knowledge no one
has ever researched, is: “Can you do this with the other
strains of bio-insecticides?” This is something that any-
body should be able to work on who has a reasonably
equipped laboratory at a Christian college. It would be a
lot of work. There are many unanswered questions deal-
ing with length of storage, exactly how to do the proce-
dure, and so forth. But if it works, we could simply send
one little bacteria packet to a community somewhere and
have somebody trained to be the local insecticide maker —
maybe in a micro-enterprise. Then they are off and running.

What can I do that’s significant in
terms of research in the setting of a
small college?

I'd be glad to talk to any of you who might be considering
a move to a Christian college where the issue might be,
“What can I do that’s significant in terms of research in
the setting of a small college?” I'm emphasizing Christian
colleges because I don't think universities are going to
pick up on this. Doing research in a small Christian col-
lege requires that you be more nimble! Small colleges
typically have low research budgets. However, significant
research projects can be done on a low budget. At Geneva
College where I taught for four years, we required our
graduates in chemistry to do a senior research project.
When I inquired what my budget was, the answer was,
“Oh, $200 or $300.” But we had a lot of instruments and a
well-equipped stock room. You really can do significant
research even at that level.

Problem-solving research in big universities tends to
be interdisciplinary. If a researcher receives a grant for do
something and then discovered that help was needed
from another department, it wouldn’t make the depart-
ment chair real happy to learn that the research was going
to give half of the grant money to somebody else. Whereas,
if you are on low budget research to begin with, nobody
cares. You could even collaborate with other Christian
colleges.

1 will share a final example. Dr. Rolf Myhrman, at
Judson College, creatively picked up on an interesting
research idea. I was recently at an invitation conference
for the Rockefeller Foundation in Honduras. Dr. Myhrman
was there. The conference subject was the exact theme
that he was working on with some other scientists. He
had developed a method to analyze for the presence of a
particularly harmful substance in an otherwise wonderful
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bean. Several Third World scientists also presented papers
there. Probably three-fourths of them had their research
backed up by Myhrman doing their analyses in his lab.
Was it elegant? No, it needn’t be elegant. Did it require
him to show his brilliance? No, but he has a mission state-
ment to use his laboratory and his students to help the
poor. He does most of the work in the summers and he
has a “post bachelors research associate” position that
brings in young graduates full of energy and enthusiasm
who will work for less money and get a lot done.

Mark Foster:

Ll 4

When [ was first thinking about research needs in science,
[ came also to the question of “call.” I recommend reading
the book Courage and Calling by Gordon Smith that was
published in 1999, by InterVarsity Press. Smith makes
some of the same points that are in Os Guinness’s book.

Let’s focus on more discipline specific thoughts. I think
the most important issue is not whether a given research
project is fundamental or whether it’s applied, but whether
it glorifies God and serves others out of the love for Christ.
When I was trying to think of different topics in the mate-
rial science area that would be good areas for Christian
researchers to work in, [ used five different “sieves” in my
thinking process.

1. Our Fundamental Research Interests

I'd like to make the argument that it’s not wrong to study
hot topics if we're studying them for the right reasons. I
think there’s a lot to be done in the area of materials that
are in systems of very small dimensions, that is, atomic or
near molecular dimensions. This happens to be an area
that interests me because I study surfaces and interfaces.
(Certainly the topics that I'm suggesting here represent a
strong influence of my own bias and my own expertise.)

A second general area is complex materials and phe-
nomena. My research approach, which has been very suc-
cessful, is to take difficult problems and break them down
into simple problems with model systems. But there are
some problems that simply can’t be tackled that way.
They have to be tackled with their complexity right up
front. As a person who's not too familiar with biological
sciences, it strikes me that many biomaterials problems
and biophysics problems have a complexity that simply
can’t be avoided. With recent advances in computational
capabilities and with characterization techniques, it’s now
possible to go at some difficult phenomena and systems
that we haven’t dealt with before.

The third area, again an area of particular interest to
me, is how molecular architecture affects the behavior of
large molecules, macromolecules. With advances that have
been made in synthesis in the last ten to twenty years, we
can now control the architecture of molecules in ways that
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we couldn’t before. This offers very inter-
esting possibilities for controlling their
behavior. I think that’s still an area where
there are opportunities to get in at the
ground level.

2. Technology-Driven Research Areas

For the second “sieve,” I ask myself what
areas might be of interest for technology-
driven research. I would submit that quite a
bit of materials research is actually driven
by other technologies. To make advances in
technology, people come to materials scien-
tists and ask for thus and such a material.
Two important areas of such technology-
driven research have been technologies for
transportation and technologies for infor-
mation.

In transportation technologies, I see the
opportunity for the stewardship of scarce
fuel resources. If I'm going to do a good job
of stewarding fuel resources, I would work
on high temperature engines. That means
making high temperature ceramic compo-
nents for engines because, if I can increase
the engine temperature, [ can improve the
thermodynamic efficiency. If I'm going to
increase the temperature of the engine, 1
need high temperature plastics and elasto-
mers for so-called “under-the-hood” appli-
cations. I could also work on lightweight
batteries, not only for transportation that is
electrically driven, but also for transporta-
tion with internal combustion engines.
Lightweight batteries improve fuel econ-
omy. And then, finally, I go to an area
touching on my own expertise and inter-
ests: creating plastic parts for automobiles
and for many other things requires the use
of a lot of fuel. By tinkering with the archi-
tecture of the molecules in that plastic, it
may be possible to reduce the amount of
fuel required to do the processing. That's
another way to save fuel resources.

Mark Foster, Ph.D. Chemical Engineering, University of Minnesota, is
professor in the Department of Polymer Science at The University of Akron
and has done postdoctoral research at both the Max-Planck-Institut for
Polymer Research and the University of Minnesota. His honors include the
Whitaker Foundation Biomedical Engineering grant. His research interests
include the study of the microstructure of polymer thin films and surfaces
and protein adsorption at interfaces.
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In information technologies, I see the op-
portunity for the stewardship of finite time.
Information technology calls for ever denser
storage media and the ability to read and
write things faster and faster. This would
be particularly helpful in combinatorial
science, where we generate tremendous
amounts of data in short times that have to
be stored and recalled in a reasonable way.
This will require some advances. But I think
that it is important as a Christian to remem-
ber that data, even large amounts of data,
are not the same things as knowledge and
wisdom. We want to keep those ideas dis-
tinct as we think through the real implica-
tions of what our work in information
technology might be.

Moving to the third “sieve,” what are some
obvious areas where I as a materials scien-
tist can contribute to the well-being of
others? One area is making materials for
improved safety. My family and I recently
survived a house fire and we learned that
the flammability of vinyl house siding is a
big problem. There’s important work to be
done there. The issue of low flammability
garments is another area where work could
be done, as is reduced flammability for air-
craft interiors. If there’s a fire on an aircraft,
people have three minutes to get out, that
is, if they survive the toxic combustion
products. In the medical area, we need a
more puncture resistant material for gloves,
materials for prosthetics, and materials to
contact the body or bodily fluids.

I echo remarks that I've heard earlier in
the conference. It's not enough for Churis-
tians to avoid or to say no to certain kinds
of technologies, like stem cell technology.
Rather Christians need to proactively come
up with alternative and better approaches.

4. The Study of Natural Materials

My fourth ”“sieve” is that God said that
everything he made was good. So every
material I could study would be a legiti-
mate research object for a Christian. I think
there are not only important technological
lessons to learn, but there are lessons for me
in looking at every material that God has
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made. One lesson is that God makes things which are
beautiful, and it is wonderful to look at the beauty of
God'’s nature in what he has made and the materials he
has made. A second lesson is that God loves complexity.
One example is collagen which has a wonderful structure
that gives it particular properties dependent upon its
complex hierarchical structure.

5. Peculiarly Christian Topics

My fifth “sieve” is intentionally provocative: “Are there
materials science topics that I might take on as a Christian
that are somehow peculiarly Christian?” When I was look-
ing at the biblical records to see if materials science was a
legitimate area of research, I looked at the materials used
in worship. Should we still be using the same materials
we have always used to worship? If I'm to give God the
best of what he has given me, should I as a materials sci-
entist perhaps think of new materials that might address
needs in worship or that I might simply make to give God
glory? What does it mean to have a need for a new mate-
rial? Certainly worshiping God is a legitimate reason to
create a material. In the Old Testament, God gave certain
materials that were to be used specifically in worship.

In a more problematic sense, are there Christian minis-
tries I could assist in materials science? Those that come
immediately to mind are frontier missions, disaster relief,
and medical missions. Certainly frontier missions have
benefitted from a number of technologies that have been
developed due to driving forces which were not Chris-
tian. But isn"t world evangelization an important enough
reason to develop specific materials that support frontier
missions?

Much of materials research requires tremendous capi-
tal investment. Are there investors who would be willing
to put money into work for specific kinds of materials for
missions? It strikes me that maybe many missions require
materials that aren’t so complex or technologies that
aren’t so prestigious. Unfortunately, that might be one
reason why I'm not so interested in what my medical mis-
sions colleagues have in mind. I can think of two
possibilities which would be good topics. One would be
puncture resistant gloves and membrane materials for
water treatment or remediation.

By rushing through this long list, I was trying to gener-
ate a laundry list of ideas in materials science, some of
which overlap a little bit with some other areas. I think
God does give us, in the freedom of his grace, an opportu-
nity to study many different topics. There are some good
questions we can ask when we consider the details. I think
in particular it would be nice to think about what oppor-
tunities there are for materials research in areas that are
specifically Christian.
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Brent Seales:

I'vealso thought about worship from the information tech-
nology or computer science point of view. I see two
emerging trends in information technology and computer
science. Let me give key words to these trends and some
examples so that you can apply them to other areas.

Two Emerging Trends in Information
Technology and Computer Science
1. Scale

The first trend 1 see is one of scale. Scale in information
technology wasn’t an issue in the early days because just
getting anything to work was the basic idea. So, for exam-
ple, people didn’t think a lot farther than the emergence
of the arpanet, a network that worked originally at getting
two machines to talk to each other. Now, when you think
about networks, we’re worried about having global
access to the Internet, which is a completely different ball
game from the original intent of how the network had
emerged. Therefore, some redesign is important to handle
the emergence of this idea of scale. It applies to other
areas of information technology as well, such as data
management. Your data archives are huge, and even if
you're not in information technology per se, you generate
huge amounts of data that you need to save and then
mine in a very rapid way. The number of users, the num-
ber of machines, everything is just rapidly increasing in
scale. Let me give you two examples of large scale prob-
lems that I think are moving the field forward and are
really interesting for us to consider.

One large scale problem is the global Internet, and a
second is the extension of the Internet to space. I heard a
talk by an information science leader this week at the
opening of our new building. He is recognized as one of
the early developers of IP, which is the protocol under-
neath most of the network technology now. He’s working
on a protocol for deep space communication anticipating
that interplanetary probes will communicate and when
they do, they’ll need a long haul type protocol to make
that communication possible. So in the area of large scale
problems, we need to think beyond where we are and
push technology in that direction.

Another large scale idea is massively parallel compu-
tation e.g., Napster. It's an idea that emerged from college
kids wanting to play music without buying more CD's.
It's an example of harnessing parallel computation effec-
tively and efficiently. This is an area of ongoing research. 1
heard someone at the University of Wisconsin say a while
back that parking garages may well become the super
computers of the future because, when people drive their
car to work, they could plug it in, and the computers
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inside the cars could be harnessed all across
the nation as a super computer. That’s an
example of another emerging trend toward
large scale systems and the problems in the
systems that are important to examine.

2. Convergence

A second trend is convergence. I call it ver-
tical integration, which is bringing to bear
separate solutions and technologies into a
complete system to solve a very big prob-
lem. I have a couple of examples, one of
which is the human genome project. Lots of
different technologies combined and lots of
different solutions for this technology were
working together to try to build this data
base, solve problems and then provide some
meaningful results from those problems.

The second example I'm interested in is
the digital library. Emergence of a digital
library is something that has been funded
by the National Science Federation only over
the past several years. A lot of movement in
that direction has been done and there are
various parts of the digital library problem
where convergence is necessary to get a via-
ble solution. For example, when you enter
data into a digital library, you have to con-
sider how that happens, the quantity of data
that you generate, and how to manage it.
Then there are steps in the middle that need
to converge in terms of bringing new tech-
nology to bear. The final piece is actually
looking at the data. Do you really want it to
come into your small computer screen and
try to look at a piece of data that’s been digi-
tized in incredibly good resolution? It’s like
going to a museum and being given a tiny
peephole to observe everything that’s in the
museum. It's not very satisfying. So new
technologies have to be brought to bear
there and I call that convergence. Those two
general trends encompass a lot.

Three Ethical Concerns

Along with those two trends I'd like to
identify some ethical concerns and policies

Brent Seales, Ph.D. Computer Science, University of Wisconsin, Madison,
is an associate professor at the University of Kentucky. He was a
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associate research professor at the University of North Carolina-Chapel

Hill.
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and impacts that will have to be assessed
and developed. This is especially critical,
and a Christian perspective is really impor-
tant. We need to position ourselves to be
ready to make those policy statements, to
develop those concerns, and then articulate
and enforce them, if necessary, as part of
the community at large. There are three
issues here to which I want to point.

1. Privacy

The first issue is privacy. There is going to
be a huge impact on all of our privacy in the
next ten to fifteen years, especially related
to the world wide web and the develop-
ment of the Internet. Homes will have a
large number of individual Internet ad-
dresses. For example, your furnace will
probably have an Internet stack so that the
power company can observe the proper
function of your furnace and so that you,
from a remote site, can control your ther-
mostat. All of those things are well and
good. Your refrigerator may have networks
so that it can communicate to the grocery
store that you're getting low on milk. There
is a prototype refrigerator already that has
an email screen connected to the Internet.
You may be wearing monitors for health
concerns that transmit data across the
Internet to your doctor. But imagine how
bad that could be if your health monitor
Internet stack told your refrigerator not to
open the door because you're on a diet!
That's a humorous example of a bigger
problem about losing privacy and in the
process maybe marginalizing people and
reducing all of us to objects for the bean
counters. You can imagine all kinds of other
reasons why people would use data that
they would collect from those kinds of
things, so we’ll need strong policies about
how to move forward.

2. Data Provenance

The second issue is data provenance [data
origin]. Repositories of data will become
the library, the foundation of our research,
and the primary document. How that data
changes, who changes it, who's allowed to
change it, and how it mjgrates over time
become extremely important. Policy about
how to allow changes to data and how to
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track and record changes to that data will become very
important.

3. Virtualization

The third issue is virtualization. Large displays, which
liberate you from the computer monitor, open up a simu-
lation world that appeals to the senses and becomes much
more compelling than the kind of medium we have right
now with the computer. Virtualization will make a huge
social impact, not only for us as researchers, but more
so for the naive user and the user who is the focus of a
commercial endeavor. I think virtualization—its future
impact and policy development—is going to be really,
really important.

Cal DeWitt:
[ guess if I were a graduate student right now, I'd be a little
overwhelmed. And if I really were the graduate student I
once was, | would now go down into my basement and I'd
look at my parakeets. I'd look at my little aquarium and
tropical fish, get my tweezers out and drop a few worms to
the fish, watch them eat, and reflect on how beautiful a
world it is in this little aquarium. I might reflect on what
really is happening over there on the Amazon River where
these fish come from. Anyway, [ like to think my own
experience as a graduate student, and as a pre-graduate
student as well, was fundamental to doing research: to
have a love for what you're doing.

This started with me at age three with my first turtle in
a growing backyard zoo. My field notes, probably from
my early years of high school, show [ was a scientist then
as well. My field notes were typed and all the scientific
names were spelled properly. Keep your mind and eyes
open to wonder! And record what you see.

Start with Wonder

The first thing I'd like to say to you is: Put on the mind of a
student of God’s creation and don’t get captured by what
is popular. That is your very first step. Be captured by
your work as a student in God’s creation. Start with won-
der. I say to my students, “I like your individual research
projects very much. They're absolutely the most critical
thing you could be doing.” The reason I say that is that
you have to start where you are and you have to start with
a love for what you're doing. If you love what you're
doing, you will want to do it very well. If you want to do it
very well, you're going to work hard to make sure you do
it very well, which means you’re going to consult with
people. Perhaps you are one who is afraid normally to
meet with another professor but you love what you're
doing so much that you will make the appointment, go
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over, and discuss your project with him or her because
research is in your heart.

Sense your Research as Being a Psalm
You're Singing to the Lord

What drives you as a Christian is that your research is
really a psalm that you're singing to the Lord! If you don’t
sense your research as being a psalm you're singing to the
Lord, you have to stop a bit and ask if you are on the right
page or the right verse. If you don’t have the love for your
research, then you have to do something to make sure
that it is something that is lovable and that inspires you. If
you do what you love to do, and you try then to do it very
well and you do it very well, what Dad told me is true.
Someone will eventually pay you for it!

However, don't first seek the money; seek the dream.
If you're a geologist, go out and look at rocks. Do as I did
as a boy, go out to Postma’s gravel pit and pick up as
many fossils as you can and put them on your dresser and
wonder about them. Or do as I did when I sat for hours
looking at the desert iguana and wondered how this
organism really functions. How does it manage to survive
in an area where surface temperatures often reach 170° F.
in the summer? You have to keep shifting your feet
around so as not to burn them. It's so hot you can’t even
pick up a screwdriver to reconnect your thermocouples to
your recorder, but the lizard is living there and never sees
free water. Wonder at that. [ think research comes from
wonder and from that wonder you want to know. If
you're a Christian, you will want to do it as a psalm.

Research with Side Branches in Place or
Rvailable so that You Can Move

Another thing I would suggest: pick a problem or nurture
a problem so that it will have connections to other prob-
lems so that you do not get stuck in the place you began.
Many of my colleagues have produced students who are
just like themselves. They continue to be just like them-
selves for the whole career and they produce others just
like themselves. Scientists sometimes dig trenches, get in
them, and then assure themselves that they are looking at
the world as they look at each other. As the trenches get
deeper and deeper, they fail to see the whole landscape.
Do your research with side branches in place or available
so that you can move. You cannot see the future. You can-
not know what you’re going to discover and once in a
while you discover things that are marvelous simply as a
result of pursuing another question. When my graduate
students say, “Look what new thing I found!” I have re-
sponded, “Oh, you're going to have to redefine your
question, for which this is the answer.” Be ready to make
those shifts.
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Do your Research as a Gompanion to
Consulting the Word and as a
Companion to Prayer
“The earth is the Lord's and the fullness thereof,
the world and all that dwell therein” Ps. 24:1.
First, this brings to mind that as you're do-
ing your research, you should do it as a
companion to consulting the Word and as a
companion to prayer, because your research
itself not only is a psalm but it is also a
prayer. It's a prayer of praise to God. Some-
times it's a prayer for persistence. Some-
times it's a prayer to make me look in the
right direction so that I will be able to see
what’s there. If you read some of Einstein’s
biography you will see that he did that a lot.
Second, pay real attention to some of the
things you're reading in the Scriptures in
the light of what you’re doing. For example,
you could use one of the interlinear Bibles
that has Hebrew and Greek in it and find
that passage in the Hebrew. It would be
translated as “’eres’ is the Lord and the full-
ness thereof.” Then as a researcher just
taking a little break, you could put your
computer cursor on ‘eres’ and see where all
of the other verses are with that word.
Also, you can pick up your Septuagint,
the Old Testament in Greek. It may give
you insights to these words that are not oth-
erwise available to you. Maybe even theolo-
gians haven’t thought about it but you have
because you're an investigator, a scientist.
The way the Septuagint translated these
words into the Greek is “the ge is the Lord’s
(i.e., geology) and the otkoumene and all that
dwell therein.” This is the model for the
World Council of Churches” ecumenism. It
happens to be in the Septuagint and it pre-
dates the World Council, so don’t push
your Septuagints off the shelf because you
think they are too liberal. It's in the Bible.
Oikoumene is translated “world and every-
thing that dwells in it.” It's the biosphere.

Calvin DeWitt, Ph.D. Zoology, University of Michigan is professor of
environmental studies in the University of Wisconsin's Institute for
Environmental Studies and director of the Au Sable Institute of
Environmental Studies. He is a member of the University of
Wisconsin-Madison graduate faculty of land resources, conservation biology
and sustainable development, water resources management and
oceanography limnology; a Fellow of the University of Wisconsin Teaching
Academy; and a recipient of the Chancellor’s Award for Distinguished
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The geological earth is the Lord’s and the
biosphere is the Lord’s. That's the context
within which we’re doing our research.

Evaluate your Small Starting Projects
in Light of Where You're Heading
The top research priority is biospheric phys-
iology withintegrity. Now think about that.
By physiology, I mean the processes of
oikoumene. One of the things we know is
that this structure is something to which we
are very strongly chained. We have become
a major geological force on earth as a hu-
man species and the question we have to be
asking is this: “What do we do to the earth
that is the Lord’s?” And if the earth is the
Lord’s, we have to do our research accord-
ingly. So evaluate your small starting pro-
jects in light of where you're heading. The
research and the earth is not ours. The
oekomene is the Lord’s. This answers a great
number of questions we've been asking.
For example, do we change our own ge-
nome so that in another 200 years we can
look back at what human beings were like,
now that we can see them from the perspec-
tive of post-humans, from the perspective
of a genome now chosen by the market
rather than by God’s casting the lot? Does
God make choices through Wall Street or
does God make choices through the flip-
ping of the coin or other ways? All of our
research, | think, can be measured against
whether this research that we're doing ulti-
mately leads to making our psalm part of
this greater Psalm.

If you're frustrated by this, get an aquar-
ium, buy a packet of white worms, and feed
fish!

oderator:

As the panel members were sharing, it
dawned on me, what an array of human
variation, intellectual variation, and style
variation we have seen from our speakers!
That thought fills me with a great deal of
hope. If the Lord has supplied folks like
these to ask and answer the questions we're
all concerned about and he supplied you
and lots of others like you around the world,
I think there’s a lot of hope for the Christian
community and for science. I feel more posi-
tive now than I have for a long time. 7%
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Audience: How do you maintain a sense of
wonder when working on your research? What
about the saying that famniliarity breeds
contempt?

DeWitt: Albert Szent Gyorgyi, who is a Nobel
Prize winner and physiologist, wrote an essay in
Perspectives in Biology and Medicine when
he was 65 or 70. He described how he was in love
with rabbits and wanted to really understand
them. He began to study rabbit muscle and tried
to find a straight muscle with parallel fibers. He
further examined the biophyics of the rabbit
psoas muscle by investigating its structural
components, actin and myosin. Then late in his
career, he discovered that he’d lost something,
his love for rabbits! In his essay, he described
trying to ascend the ladder back to discover
where he lost what he lost. He also said that there
were some scientific areas of great interest that
he intentionally did not study so that he could
maintain his sense of awe and wonder.

I think you can maintain your sense of awe
and wonder about things you really know, but
Szent Gyorgyi discovered just what you're say-
ing. Things became routine even though they
were initially wonderful. So he kept some things
unstudied so that his wonder would continue.
He was like a child right on through to his death.
I think that a researcher needs to be a person
with childlike wonder that bubbles over when
sharing information with others.

Audience: 1'd like to hear from other members
of the panel about how they maintain their sense
of wonder.

Keister: Sometimes that you have fto push
through a routine and finish something. There is
a sense of wonder but it doesn’t always carry the
day. Robert Bly wrote a book that deals with
various personal characteristics that one can
cultivate and strengthen. One of them is what
Bly calls “the warrior.” He particularly gives
examples of what a warrior trait is and it’s not
simply going into battle with a machine gun.
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It's things like finishing your Ph.D. disserta-
tion. He mentions that explicitly. I think there’s
a place where one has to say, “Yeah, this is won-
derful and all that but I have to finish it.” At
some level the loss of wonder is simply a conse-
quenice of “the fall.” I don't know anybody in
any profession who maintains wonder 24 hours
aday. We all stumble, and the thorns of life come
up and beat us down.

Price: In my work at ECHO, it is easy because
we are dealing with some of the incredible living
resources that God has created and put on the
earth. These resources can be a benefit to the
poor. I strongly suspect that there's no need for
anybody to be poor if we just adequately studied
the universe and learn how to make use of it. |
don’t believe God has put more people in the
world than we are capable of feeding. In many
ways, it's a worship experience when I walk
around the farm.

The moringa tree from India is one example
of God’s resources. The moringa tree is pretty
widely spread around the world. It grows very
fast, the first year to about 18 feet, stops at
around maybe 30 feet, and the leaves are very
nutritious. In fact, a number of people now are
making leaf powder and using it in hospitals and
clinics in the Third World for malnourished
babies, mothers who are pregnant that have had
a bad history with giving birth, and mothers
who cannot give enough milk to feed their
babies. If you go to a hospital, you expect to get a
shot or medicine. But if you are told to eat a leaf
of a tree, that might not make you too excited.
The Church World Service in Senegal got amaz-
ing results prescribing moringa tree extracts.
They give patients a little baggie with green
powder from the moringa tree leaves and pre-
scribed adding a quantity to baby food.

The seeds of the moringa tree can also be used
to purify water. People along the Nile River dis-
covered a formula for use years ago: mash the
seed up, add mash from one seed per quart of
water, receive clarified water by the next day
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because the solids have settled down and 95% of
the microorganisms have settled out with them.
I still wouldn’t want to drink that if I had other
options, but it’s a lot better than drinking con-
taminated water. The roots can be used as a
horseradish substitute and are even sold that
way in some cases. The blossoms taste about like
a radish. The pods are a very popular vegetable
in India. That’s just one plant in God's creation!

Foster: For me, the Christian life is life in ten-
sion. I wish that every morning I could get up
with joy and wonder, but I don’t. A lot of days I
soldier through, and I think that’s the way life is.
On the days when it starts to bother me, I ask,
“Am I in the wrong thing?” I'm a person who
constantly asks questions and I don’t like to take
things for granted. If you are constantly asking
questions about life, you're going to be asking
questions about the things you really enjoy.
Even when there is a sense of wonder and there
is a sense of joy, the thoughtful life is a life of
questions and a life of tension.

Another possible point of tension is the ques-
tion of family — relationships with a spouse and
children. I have five children and I really enjoy
coming home and seeing my 19-month-old come
to the door. He’s very excited to see me. I have to
balance that with the enjoyment of seeing data at
2:00 a.m. from the neutron beam. I love being in
the lab, but I love being with my kids. So I have
to balance those loves. Maybe that’s something
like communication within the Trinity that we
heard about earlier. God loved his Son and yet he
gave him for us. I have a love for the work that I
do, but I also have a love for my children. The
Christian life balances various wonders, joys,
and loves.

Seales: Every time 1 turn on my Windows
2000 machine and it runs, I'm full of wonder! I
started out working in computer vision and I
worked really hard to try to build systems that
could do intelligent things. The best vision sys-
tem I ever built was my daughter. She sees better
than anything I ever built in the lab and it hap-
pened a lot easier. I echo the comments about
family. Whenever I lose the wonder with what
I'm doing, I bring my kids into the lab and |
show them the stuff we're doing. Seeing their
reaction makes it worthwhile again because they
love it. It brings the wonder back to me because |
see it through their eyes.

Keister: C. 5. Lewis writes about the joy that
surprises you. He also writes that if you seek it
on its own, you'll never have it.

Audience: Last spring, I read some of the wrif-
ings of Richard Feynmen, a Nobel Prize physi-
cist, who writes about joy and wonder! Books
about science will tell you about the scientific
method, hypotheses, testing, etc. Einstein took
issue with that. He said science moved ahead by
wonder and joy.

Audience: Aspects of my job are wonderful!
There are other things that I have to do that
aren’t as wonderful. Often when I get caught up
in those non-wonderful things, I start to ques-
tion the bits that are really wonderful.

Seales: The faculty group that I pray with
every week really helps me. Requests can be
shared with them that are a lot more specific
than what you usually do at a prayer meeting in
your church. You know you can pray for the
Dean and the decision that he’s going to make
over you and other people in the department.
Working through those things helps me to real-
ize again that God is sovereign, and that takes
some of the difficulty out of it for me. That is
very empowering

DeWitt: Don’t mistake committee work for
research. When [ came to Wisconsin, I was so
pleased and so amazed at our committee meet-
ings. Some of them were very important com-
mittee meetings. I got the agenda, usually from a
secretary, not from the scientist who was head-
ing up the committee. We went through the
entire work of the committee and finished in 1%
hours, and we’d have the final report. I didn’t
think that was possible but that’s the way most
of my committees are at the University of Wis-
consin. Sometimes we meet twice.

I'm chairman of the Undergraduate Research
Awards Committee. We dispense about two-thirds
of a million dollars and we have two 1¥s-hour
meetings per year to do that. We love to do
research, so we hire other people to do a lot of the
other stuff. One of my committees hired a person
to write up meeting results because we all
wanted to get back to our research. It was kind of
fun doing it quickly. It's a scientist thing to fig-
ure out if you can do something really important
fast and well.

Keister: It has not been my experience that
acrimonious debates occur in the universities
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because the stakes are so low. Things like revising the curricu-
lum generate enormous amounts of acrimony, including
committees of very busy people.

Foster: Iread a story about Paul Brandt's life, Ten Fingers for
God, describing how Brandt worked several years as a carpen-
ter. Brandt used that experience later. I wonder, “What skill does
God want me to learn so that I use it later?”

Audience: What is technology going to look like in the future?
Do we consider the perils of technology or the promise of tech-
nology? To what extent do Christians have a responsibility to
exert influence in situations where there is potential peril in
technology?

Seales: We have teamed up with an educator and a psycholo-
gist, who can do human studies for us in some of our projects. As
we build technology, we do so with humans in mind. We try to
analyze these preliminary studies and release the developed tech-
nologies together with our findings about how the technology
impacts humans.

DeWitt: Two people came out on the wetland behind my house
where I do much of my research. It was a great day. There were a
lot of things there and as we came back, the man said, “One
thing that I'm wondering about is where are all the animals?”
I looked at him with amazement but he was serious! I looked at
his wife and she was agreeing. It was a great day for animals. We
saw lots of animals. These were very educated people. So |
quizzed them and discovered that this was the first time they
were really out on a wetland. But prior to that they had watched
nature films on public television. If my marsh had been put into
their control for a major land use decision, they would have
allowed the marsh to be filled because they did not know that
wetlands are peaceful places with not much happening. There
aren’t predators swooping out of the air all the time picking up
muskrats. It's just basically a very peaceful world.

I worry about virtual reality and about education that comes
to us largely through videotapes and other visual means. Most
of the world is very different than how it is being portrayed in
videos. We run the risk of losing creation, while carefully pre-
serving all the good videos!

Audience: How does a Christian deal with intellectual prop-
erty? How do you maintain control of intellectual property so
that it can be used in an appropriate way rather than sold to the
highest bidder?

Price: The botanical garden in St. Louis has a man, who at per-
sonal risk, made a collection of all the moringa species in the
world. Since his graduate work would soon be done, he wanted
to find a place that would love the moringas. So he sent us the
cuttings of a couple of them. He later sent me an email and said,
“I will be in trouble the rest of my career if these are given to
anybody. I signed a collection permit that restricted the passage
of this stock to others unless I could guarantee that no commer-
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cial use would ever be made of them without an authorized
agreement.”

How could I ever possibly guarantee if a missionary in Nige-
ria wanted this plant that nothing would happen to it? |
understand developing countries are upset that rich companies
come in and make a lot of money from their plants, but it may
also work the other way. In our case, we want to disburse things
that God has made around the world. This plant doesn't belong
to a particular developing country. It is part of God’s creation.
Such a restriction would complicate our ability to operate a free
seed bank that shares God'’s creation. We are going to destroy
these donated moringa species since we do not want to cultivate
any plant that we’re not allowed to give away.

Seales: I've seen two approaches to intellectual property. One
is to release things to the public domain. A second is to start a
company and then dispense with it as you will.

Audience: Another problem is that many universities maintain
ownership of intellectual property, and so they decide how to
market the intellectual property.

Foster: It's a complex topic. I know the university’s increasing
interest in making money off my ideas has made it harder to get
funding from industrial sources.

Audience: We have something new in our department. Previ-
ously we just developed crop varieties and then freely dispensed
them. If there was any money, it would come back to the depart-
ment in a general sort of way and go into developing new
varieties. Now we have a very specific system that directs 20% of
the profits back to the researchers. A researcher with a lucrative
product can make a lot of money! It's not good to research some-
thing risky or that has little impact.

I have questions about priorities in research. How can we as
Christian researchers prioritize the development of high tech
stuff that makes life easier with technology and that cares for
people who make $2/day? How do we wrestle with this issue?

Price: It's hard to know your own heart. If you believe God is
calling you to do a particular thing, that answers the question.
Otherwise, I think God gives us a lot of freedom. We need to be
doing science. We need basic research, applied research, and a
wide range of things.

DeWitt: The verse in Matthew 6:33, “Seek ye first the kingdom
of God..." is good to keep in mind when you're making choices.

Price: I wonder about the verse in Ephesians 2:10 (NLT) “For
we are God’s masterpiece. He has created us anew in Christ
Jesus, so that we can do the good things he planned for us long
ago.” If the correct interpretation of that passage is that God has
prepared good works, then a particular good work might be
developing non-hybrid crops for the poor part of southern Illi-
nois. Maybe God has a whole range of good works, and we
should pick some of them while not worrying about the ones we
can’t do.
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Keister: While the American graduate education system is
considered the best in the world, it does not convince the prod-
ucts, the students, that they are actually better prepared to do a
lot of things other than their thesis research project. There’s a
need in the world for generalists and Christians are well suited
for that. Your graduate school experience gives you the ability to
dig deeply into something. Particularly as a Christian that abil-
ity and experience may prepare you to do something different in
the future. Keep in mind again as a Christian to say, “I'm not
going to be the clone of my advisor. I'm going to proceed in this
project and if God calls me to do something very different five
years from now, ['ll have the tools to do it.”

Price: When [ was near the end of my doctoral studies, a profes-
sor told me something very liberating when he said, “Now
you've shown you can master a field, go master whatever God
calls you to master.”

Foster: Iwas just in China where they were harvesting rice by
hand. My question was, “What is my response to be to the pov-
erty that I see?” I didn’t have an answer to that question. ['ve
asked myself, “Should I be doing my research or should I be
doing something more spiritual such as feeding the poor?” God

can use things that don’t seem to be so spiritual. I need to be
faithful in what I'm doing right now.

1 was in Ukraine speaking on the subject, “Are religion and
science compatible?” A student came up to me after the main
session and said, “You know, I used to be an engineer and then |
became a Christian. I was convinced that the only way I could
serve God was to o to seminary. Now you've come and talked
about your work as a believer and as a scientist. You can present
a witness to a community which I can never reach as a seminar-
ian. Why did [ give up being an engineer? I never knew this
possibility existed.”

There are strategic opportunities in all kinds of fields. We
have to be careful we don't use that as an excuse to do anything
that our whims lead us to, but there is something to be said for
strategy.

Audience: The important thing, that strikes me as being so
obvious and yet is so rare in my experience, is having a Christian
community that can pray through rough decisions with you.
Often it's very difficult to get a church community to grasp your
dilemma. It is good to pray with a peer group of believing scien-
tists or academicians.
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What Are Important Future Directions?

Paul Anderson:

When I saw the title for the conference,
“Asking the Right Questions,” I actually
thought about this in reverse. Not how do
1 as a Christian ask the right question in my
work as a scientist, but rather how does sci-
ence inform or relate to my faith? That's
mostly been my walk in the past thirty
years. So [ approached this conference not
really able to clearly formulate the essence
of the question. It is a question that I have
only implicitly addressed. I'd like to share
what I have perceived as five central themes
for the conference.

Five Central Themes

1. Ask guestions within the context of God’s
Word and faith. The Galileo Connection by
Charles Hummel talks about some of the
early giants of science who believed nature
and revelation are both true. A related theme
is one of calling or vocation. I once stopped
in Colorado Springs to visit a fellow who
was a plumber —just a good solid Christian
guy. I was educated and he was wise. I said
to him, “You know I think I am going to
chuck all of this and go to seminary.” He
hauled out his Bible and traced through
some of the things about the Apostle Paul.
He said, “Now the Apostle Paul went
around and started all these churches. How
do you think they kept going?” Answering
his own question, he said, “It was people
like the local biochemist working at the uni-
versity who helped keep the church going.”
Then he added, “You have a ministry in
your profession.”
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2. Take action. Work with non-Christians.
Within this idea of a calling [ have observed
a couple of issues especially for Christian
students. First, students are reluctant some-
times to get started in a vocation but rather
wait around for something special to hap-
pen. My sense is this: pray about it, live in
God’s Word, and take action! The second is-
sue is that we must be out in the world and
be a responsible part of the world. I don’t
think we can be effective ambassadors of
Christ nor have an impact on important de-
cisions in the world or government unless
we work side by side with non-Christian
colleagues.

How does

science inform

3. Use your minds. | had the opportunity to
edit the book, Professors Who Believe. In the
preface, Condoleeza Rice, then Provost at
Stanford University, made a wonderful
statement when she said:

or relate to my
faith?

I believe that God gave us a brain and
intends for us to use it. [ believe it is part
of His plan that we know more about the
universe today than the disciples who
walked with Jesus knew about their uni-
verse. That, I believe, is part of the growth
of humanity (Anderson 1998, 12).

Paul Rnderson, Ph.D. University of Minnesota, is professor of biochemistry
and molecular biology in the School of Medicine at the University of
Minnesota, Duluth, serving as head of the department from 1971-1986. He
is a fellow of the American Association for the Advancement of Science,
serves on the Editorial Board of the Journal of Biological Chemistry, and
has been visiting professor/scholar at the Universities of Washington,
Guelph, and Limoges, and National University of Singapore. Current
research activities include urea cycle and nitrogen metabolism in fish,
cyanate metabolism in bacteria, and mechanism of action of
amidotransferases and cyanase.
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4. Pursue excellence in what we do. It takes
hard work. [ don’t think we can be effective
witnesses unless we do so. I think our main
role should be as witnesses to let people
know about God through Jesus Christ.

5. Actwith humility. I've picked that up from
many personal conversations. We experience,
with awe and wonder, God'’s grace that pro-
vided the opportunity for us to be here in
this conference.

Two scriptural passages have impressed
me.

He has showed you, O man, what is good.
And what does the Lord require of you? To
act justly and to love mercy and to walk
humbly with your God (Micah 6:8, NIV).

My purpose is that they inay be encouraged
in heart and united in love, so that they may
have the full riches of complete understand-
ing, in order that they may know the mystery
of God, namely, Christ, in whom are hidden
all the treasures of wisdom and knowledge
(Colossians 2:2-3).

Choices

I think the starting decision point for young
people is simply whether to pursue a career
in science. It's an important decision because
it's going to set the tone for later choices.
Some situations present fewer choices. For
example, in a military research environ-
ment, the goals are set forth and you are
asked to work on them. Let’s suppose that
you have a choice between two different
research areas. Maybe one doesn’t fit with
your faith very well, so you decide not to
work on it. However, that area probably
will get done anyway because some other
team will do it. It might be better to be part
of that team. Then you may have an oppor-
tunity to influence specific directions in the
problem area. So to avoid a given area,
because it doesn’t fit with your conscience,
may not be the best course of action in
which one can have a positive impact.

If you are in a university setting, you
presumably have freedom to pursue topics
of your own interest, but there are a lot of
influences on that. First of all—at least in
our department—when we hire someone,
we have an area in mind that we need to

cover. Your choice to accept the position
can be influenced by your interest, apti-
tude, your prior experience, available
funding, and the expectations of the depart-
ment or school. All of that usually
determines if you are hired.

As a faculty person, when you help a
student select a thesis project funded by a
granting agency, you may have conflicting
responsibilities. You have a responsibility
to guide your student in a project that is ful-
filling and adds to his or her education. But
you also have a responsibility to the grant-
ing agency to complete a specific project.
You have to choose a balance between these
responsibilities.

Science can demand enormous amounts
of time. I do not take that as a negative,
because within the enormous amount of
time that you spend on science research,
ample opportunity exists to witness about
your faith. Additionally, as Christians it is
very important to glorify our Creator by
performing at the maximum of our ability.
Your witness to colleagues and to students
is affected by your perceived commitment
to your work. Choose to give your best
efforts in your work to do good science.

Be a good citizen. We're not just free
spirits in the university. Should the expec-
tations of others influence one’s choice of
research? For example, as a professor of
biochemistry at a medical school, do I serve
the school well if I choose to work on pho-
tosynthesis? I just got turned down for an
NIH grant because it was leading in the
direction of plant biochemistry. I under-
stood that, so I asked myself a question, “Is
this research project really good for a medi-
cal school, as opposed to other areas that
are more related to medical sciences?” For
example, if the school establishes a research
center with an emphasis on neuroscience
to attract funding, should I participate even
if it means that I have to change directions
in my research? These are thoughtful
choices. T think we bring our Christian
world view to bear on them.

Finally, we should talk about ethics. In
my field anyway, there are some tremen-
dous future ethical decisions that clearly
are going to provide us with opportunities
for choices.
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Loren Haarsma:

Studying God'’s creation scientifically is fine
Christian scholarship, but we may have
trouble explaining that to people outside
this group of Christian scientists. There is
usually little framework to help you explain
this point. So I want to offer you ideas from
the Vision Statement of Calvin College: In
addition to “conserving” Christian scholar-
ship which promotes an understanding of
Christian traditions, there is also “trans-
forming” Christian scholarship which tries
to transform society, and “enriching” Chris-
tian scholarship, which can “... enhance
appreciation for God’s creation and human
experience, expand the fund of human
knowledge and wisdom, help Christians
engage in proper self-criticism or self-
understanding, and enrich the testimony of
the Christian message.” You can use that
framework, especially the last two catego-
ries, to explain to others why your scientific
research really is Christian scholarship.
You can also use what C. Stephen Evans
wrote in his lecture, “Christian Scholarship
and the Biblical Drama,” which he gave at
Yale University in 1999. He described
explicit Christian scholarship where Chris-
tianity obviously effects your choice of
topic, implicit scholarship where Christian
faith shapes your choice of issues and the
hypotheses you test, and vocational Chris-
tian scholarship, which involves Christians
doing excellent work in their disciplines,
contributing to the development of new
knowledge, furthering the general good
and also demonstrating that it is indeed
possible for a thoughtful and educated per-
son to live as a Christian in today’s world.
We're doing Christian scholarship. How
do we make that true day by day in our
own work? Several people, Cal DeWitt es-
pecially, did some wonderful things at this
conference in bringing wonder and appre-
ciation for God’s creation. Terry Morrison
talked about bringing the presence of God
with you into your work. Plenty of oppor-
tunities occur each day when you can step
back, take a breath, and reflect by bringing
the presence of God into the moment. Ad-
ditionally, share your sense of wonder in
your work with other Christians, with other
Christian faculty that you know, or with
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Christians in your church. Maybe they can’t
all appreciate it, but some of them can.
Share something about the sense of wonder
in your work so that other Christians, espe-
cially children in the church, can help you
appreciate God’s creation.

How do we pick a research group? One
piece of advice I have is to make use of the
built-in wisdom and experience of the sci-
entific community. We've been warned
about how the scientific community can
negatively influence our choice. People use
pride, self-interest, and ego to pick their
research. Contemporary research trends,
agendas of the military, or interests of cor-
porate sponsors can be negative influences
that affect our research choice. But there’s
also a lot of good wisdom and experience
built into the scientific community, people
who have been in the field longer than you
have.

Some scientists working in certain disci-
pline fields, such as artificial intelligence,
the environment, brain research, genetics,
evolutionary biology, evolutionary psy-
chology, and some developments in tech-
nology, are prone to put an atheistic
interpretation on their research area. You
may know of other areas where people are
putting an atheistic interpretation on the
research. If you are in one of these areas—
maybe you feel called into one of those
fields —then you can use the sense of calling
to think strategically about what research
topic you want to explore. Or maybe you
entered that field of study from a sense of
wonder and you suddenly say, “Oh, look
what’s going on here?” I'm in neuroscience
so I feel a special calling to be aware of what
neuroscientists are saying about human
nature. Some neuroscientists want to put
an atheistic, materialistic interpretation on
what neuroscience is saying. I believe I have
to be especially aware and respond to that.

Also, as we are thinking about what
research topic to choose, there are areas of
scientific and technological research where
you can impact the poor more directly and

Studying

God’s creation
scientifically is
fine Christian
scholarship.

Loren Haarsma, Ph.D. Physics, Harvard University, has done postdoctoral
research in neuroscience at Tufts University and at the University of
Pennsylvania. He is currently an assistant professor in physics and
astronomy at Calvin College. His research focus is the functional

organization of the retina.
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more immediately. If you feel called by God
to do scientific research that more directly
affects the poor, then you should think stra-
tegically about going into an area such as
the environment, certain kinds of engineer-
ing and technology development, most
forms of medical research, science educa-
tion, and research into behaviors like drug
addiction, etc.

Once you have entered into your
research topic, the methods you use are
very important. Sometimes when you are
doing your research, you have to go to the
“big stars” in the field. Honestly, you have
to go to them to learn how to do your
research project. But there is also the temp-
tation to try and hitch your wagon to their
“stars” to advance your own agenda. You
could choose to collaborate with somebody
who also does very good work, and who
may even need your help to advance their
career. You can serve the poor and needy in
the sciences. Think especially about people
with whom you could collaborate, who are
not at rich American and European univer-
sities. “Can I make a good advance while
collaborating with someone who doesn’t
have optimal resources?” You could help
them even as they help you. That’s worth
considering as you think about how to
direct your research topic.

I want to advise persons who are think-
ing about switching their career or who are
at a stage in their career where they are
thinking, “I can take a new direction now.
What can I do?” An obvious response to
that question is to read newspapers, profes-
sional journals, and attend professional
conferences. Maybe a less obvious response
is to think about your own particular tal-
ents. We're not all going to be top scientists
in the field. But I believe that you possess a
few talents that are better than anyone else
in your research group. Likewise, you have
a few areas where you may not be as good
or may be the worst in your research group.
A successful research group needs a collab-
oration of talents. If you use your particular
talents to serve your group you are being a
servant. Also that helps you think strategi-
cally. If you know what your particular
talents are, you can find and fill the right
niche. Know your talents and know your
motives. Step back and remind yourself

about the themes of this conference.
Motives are important. You want to serve
God. You want to serve society. Egotism is
not your motive. Thinking about those
motives can sometimes help direct you.

What specific things can we do coming
out of this conference? Maybe InterVarsity
Christian Fellowship with the American
Scientific Affiliation can put together a web
page with profiles of Christians who are
doing research in science that includes a lit-
tle biography and an explanation of the
research they are doing. Then young people
could go there and see whom they want as
a mentor. Or, maybe biologists, who want
to think about ethics, might connect with
the Christian Medical and Dental Society,
which has an ongoing program of ethics.
Pass on what you have learned here. There
are many Christians in science, who didn’t
come to this conference, who have a feeling
they should be thinking about these issues,
but they haven’t explicitly thought about
them. They don’t even quite know how to
put it into words. You can talk to them. You
can take what you’ve learned in this confer-
ence to help them think about their choice
of a research topic.

Let’s go back to that first question. “Why
does God care about research topic choice?”
There were some really good answers given
this weekend. One answer is that your own
personal spiritual relationship with God
needs to grow and your vocation is part of
that relationship. Part of your spiritual life
is in both the big decisions and the little
decisions you make every day in your
research. God can use your vocational
choices and your research topic to help
other people. God can put you in place so
you can witness to other people. Since God
wants you to delight in his creation, you
should pick a research topic that allows you
to delight in it.

God also wants us to learn wisdom, both
individually and corporately. God devotes
whole books in the Bible to wisdom. How
you do your research every day is going to
affect how you learn wisdom in your life.
Contributions you make to knowledge, both
for the world in general and for the church,
are ways you can help us corporately grow
in knowledge and wisdom. God wants us
to learn wisdom. That’s why God cares.
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William Dembski:

As a philosopher of science, my interest is
to maintain the integrity of science. There’s
a Russian story, The Fixer by Bernard
Malamud, of a young man, Yakov Bok,
raised in a small town who wanted to go to
the big city. He packed up his few belong-
ings, left his family and his security, and
went on his way. The trip took probably a
day but it was raining and cold. He began
to reflect on whether he should go back or
go on to the city. The question that moti-
vated him to go to the big city was this:
“Does a man really have a choice if he does
not know what his choices are?”

I think we should consider that in our
own context. Do we know what our choices
are as scientists? Do we really have choices?
Do we have freedom in science if we don’t
know what our choices are? And in terms
of asking the right questions, can we ask the
right questions? The questions we can ask
are in some ways artificially constrained for
we may not have the academic freedom to
ask the questions we want to ask. I am
facing this very issue at Baylor University,
where in 1999, I started a center called the
Michael Polanyi Center named after one
of my heroes. Polanyi, a physical chemist,
turned to philosophy because he was upset
with what he saw happening in the scien-
tific world when philosophical presupposi-
tions were constraining scientific inquiry and
really preventing science from being the
fruitful sort of enterprise that it could be. I
have a broad set of interests in the central
questions of science, science/religion ques-
tions, and also Intelligent Design questions.

Intelligent Design asks, “Do mathemati-
cal and empirically based methods exist
that detect the effects of intelligence, and if
50, how can those methods be applied to
the natural sciences?” That approach raises
a lot of hackles, because intelligence, espe-
cially if you are wedded to a Darwinian and
naturalistic world view, is not something
that’s really fundamental or intrinsic. It's
not that God by wisdom created the world,
rather intelligence is something conferred
by natural selection. It's an adaptation. It's
something that helps us survive and repro-
duce. And I have actually seen that fine line
of thinking in the people who have chal-
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lenged me. That should cause us some
pause because it is by means of our intelli-
gence that we have inferred or come to a
Darwinian view.

The Intelligent Design question—the
question that I just posed —has caused con-
troversy at Baylor. We put together a
conference in April of 2000 entitled “The
Nature of Nature: The Role of Naturalism
in Science” and attracted two Nobel
Laureates, Christian De Duve and Stephen
Weinberg, and several members of the
National Academy of Sciences. It was a
resounding success! In fact, Christian De
Duve toasted the conference afterwards at
dinner and raised the question, “Perhaps
there was an intelligent design behind this
conference?” It was really quite heartwarm-
ing. That was on a Saturday evening, but a
few days later the Baylor Faculty Senate
voted 26 to 2 to shut down the Polanyi Cen-
ter. The Baylor faculty largely boycotted the
conference. So this has been disconcerting
for me.

I am trying to get a microbiologist to
work with my group at the Michael Polanyi
Center, who is working on applications of
some of the methods I've developed to indi-
vidual enzymes and showing that these
things are really pretty finely tuned. He has
published in The Journal of Microbiology, the
Proceedings of the National Academy of Sci-
ences, etc. [ was asked to show this paper to
some of the biologists at Baylor. One of
these biologists appeared on the front page
of the Houston Chronicle criticizing the
Polanyi Center. When he first got the paper
he said, “Oh, this is an excellent paper! It's
an excellent paper, but I don’t see what it
has to do with design.” And then when it
was pointed out to him what the connection
was, he said, “Oh, this is just political. This
isn’t scientific.” So this is the sort of thing I
have been dealing with. I'm not trying to

Does a man
really have a
choice if he
doesn’t know
what his
choices are?
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What Are Important Future Directions?

convert you or make a plea for Intelligent
Design. Where you come out on this is your
thing, but I would like to have a place at the
table of discussion. I would like to be able to
ask certain questions, but what I find is that
because of certain philosophical presuppo-
sitions, I'm not being permitted to ask
certain questions. Now I think it's impor-
tant to keep in mind that there’s an
asymumetry in the role of philosophical pre-
suppositions in terms of, on the one hand,
motivating research and on the other hand
blocking the raising of certain questions
and certain research.

In the past there have been all sorts of
philosophical presuppositions that have
motivated research, some of which you may
regard as kind of flaky. Maybe the initial
research, which they motivated, was kind
of flaky, but it has still produced some good
things. Take alchemy, for instance. It was a
precursor of modern chemistry. What was
the philosophy driving alchemy? It was the
Platonic views about The Great Chain of
Being. Given the view that everything is
part of this hierarchical structure, going
from base to precious metals, let’s say,
would be something that should be possi-
ble. Lead, let’s say, would be lower on the
chain of being so all you needed was the
proper “filip” to drive lead to gold. This
Platonic view was driving a certain research
project. We discount that project, we dis-
count the philosophy, and yet it has led
to some fruitful things. I say that philosoph-
ical or theological motivations in driving
research are just fine. Stanley Jaki, a great
historian of science, argues that it was a
Christian world view that gave rise to mod-
ern science. Many different civilizations

Susan Drake Emmerich, Ph.D. candidate in Environmental Science,
University of Wisconsin, Madison is a Harvey Fellow and consultant to the
Tangier Watermen's Stewardship for the Chesapeake. She was formerly
director of the Au Sable Institute of Environmental studies, East Coast and
consultative faculty member at Salisbury State University’s Center for
Conflict Resolution, in addition to working at the U.S. State Department as
the LS. representative for Environmental Affairs at the United Nations
and LS. negotiator for the U.N. resolution establishing the earth sutnmit
biological diversity convention and global climate convention. She was also
director of the International Secretariat for the International Coral Reef
Initiative and senior conservation officer working on bilateral affairs in

China, Japan and Brazil,
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have gotten to the point where the develop-
ment of science would have been possible,
but in fact, it took a belief in the creator God
who had made a world that was open to
inquiry which was not divine, but could
be experimented with, to birth modern
science.

I think philosophical and theological pre-
suppositions can motivate research. And 1
think naturalistic presuppositions can also
motivate research. Take the SETI program,
Search for Extraterrestrial Intelligence, for
instance. I think what drives that is some
sort of super Copernican principle, or Prin-
ciple of Mediocrity, that somehow we're not
special, so of course, there will be life else-
where. So people are looking. Now there’s
been no good evidence for life being else-
where, but this research could conceivably
lead to something interesting. Now if I
were an NSF program officer, I would fund
SETI research. In fact they are being largely
privately supported these days. My philo-
sophical presuppositions would influence
me in terms of what I would support. I
would let “a thousand flowers bloom” in
that regard. When philosophical presup-
positions block research and the questions
that we can ask, a real problem becomes
evident. That’s where I would caution you.
Watch this closely. Watch the philosophical
presuppositions especially when they pre-
vent you from asking certain questions.

Susan Drake Emmerich:

Let’s step back for a moment and instead
of introspectively focusing on research
questions —though very important—think
through the importance of knowing the
times in which we live. The conflicts that
we, as researchers who are Christian, en-
counter are very real. There exist world
view conflicts that create violence at the
local level and, in my view, create violence
to research and inquiry. | suggest that there
are at least two types of conflicts that we
need to be aware of as we think through the
more introspective questions.
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First, conflict exists in the universities over
the freedom of religion and religious ex-
pression. For example, InterVarsity Churis-
tian Fellowship has been struggling at Tufts
University to maintain its freedom as an or-
ganized campus group which holds to a
particular biblical world view regarding re-
quirements for its leadership.

Second, conflict exists over the freedom
of expression. There is a silencing in univer-
sity classrooms and among faculty of
particular viewpoints that tend to be teleo-
logical in nature. One example is of a
Christian law student at a state university
who was brought before the institution’s
board to explain why he favored the views
of a particular conservative Supreme Court
judge that, according to one of his class-
mates, is racist because he was against
affirmative action. The state university was
concerned about graduating someone with
this student’s particular views.

Third, conflict exists over freedom of sci-
entific inquiry. It takes many forms. One of
them is the type of inquiry or, more specifi-
cally, research questions permitted by
departments of social science, humanities,
and natural science. I have been very fortu-
nate at the state university I attend to have
had complete freedom to choose a faith-
related topic for my dissertation. But that
was due to the fact that my committee chair
is a person of faith and helped me choose
other committee members who would
either not be averse to the topic or would be
somewhat sympathetic. However, many
graduate students are not so fortunate.

Science under Attack within the
Evangelical Community

Those of us who are Christians in the envi-
ronmental sciences are faced with a
modern-day backlash against science, par-
ticularly environmental science that has its
roots in the reaction against liberalism that
infiltrated the church and the university in
the 1930s.

While in a Deerfield, IL, coffee shop,
I found a newspaper with the following
headlines: “Science Debunked on DDT—
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Fine for Use on Crops” and “Science
Debunked on Global Warming.” Each arti-
cle took the view that the science promoted
in the public on such issues as DDT and
global warming is suspect if not downright
false and known as “junk science.” As
Christians in the sciences, it is our responsi-
bility to teach fellow Christians the
difference between “sound science” and
“junk science.” The latter is science that
does not conform to the rigors of scientific
inquiry and peer review. University of
Maryland’s Center on Ethics and Public
Policy has disproved the claim that most
environmental science is “junk science.”

Ministry of Reconciliation

My dissertation research is an extension of
the biblical call for all believers to be minis-
ters of reconciliation. 1 would like to share
with you the way in which I was able to
express this ministry in my research.

[ received a phone call from a colleague
of mine who served with me on the board
of the Au Sable Institute and was the
Vice-President of the Chesapeake Bay
Foundation (CBF). He told me that CBF's
shed on Smith Island had been burned
down by watermen who were angry over a
regulatory proposal that CBF had made to
help slow down the decline in the blue crab
fishery. Smith and Tangier Islands are
located in the middle of the Chesapeake
Bay and eighty-four percent of their popu-
lation consider themselves conservative
Christians. My colleague asked if I would
be interested in focusing my dissertation on
resolving this conflict. I immediately took
this request to God in prayer. It is important
to intimately know God in order to under-
stand the research to which God has called
us. It took almost three months of prayer
before I understood that God, rather than
my own interests, was leading me to con-
duct this research.

I would encourage every one of you to
develop an intimate prayer life with the
Lord because it will sustain you and enable
you to persevere throughout your research.
Every morning [ awake and before I do
anything, I sit quietly and read and study
the Word of God. Next, I take time to ask
the Lord for wisdom to understand the best

I would
encourage
every one of
you to develop
an intimate
prayer life
with the Lord
because it will
sustain you
and enable you
to persevere
throughout

your research.
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What Are Important Future Directions?

way to write the next section of my disser-
tation such that the content will glorify God
and I will be blessed with peace and calm-
ness while writing.

My dissertation research addresses the
influences that create social and personal
change. My own belief is that to have
sustained social change, it must be accom-
panied by personal transformation. The
research paradigm that most closely aligns
with this view is called a “participatory par-
adigm.” Its purpose is to create movement
for personal and social transformation in
order to redress injustices, support peace,
and promote democracy and ecological
harmony. As opposed to other paradigms
(positivist or interpretative), it allows for
the researcher to “participate” with people
of a community in generating new knowl-
edge. This process is called collaborative
action inquiry and involves an action-
reflection process.

My research design is a mixed method-
ology of ethnography and action research.
While conducting an “ethnography” of the
culture, I became a part of the community
by teaching Sunday school and living with
a widow and her two children. This helped
me form relationships with the islanders as
a sister in Christ rather than simply as a
researcher. These bonds of friendship were
invaluable in eventually reconciling the
broken relationship between the islanders
and the CBF environmentalists.

The ethnography provided an assess-
ment of the factors contributing to the con-
flict. They were: (1) the watermen'’s fear of
losing their way of life and economic liveli-
hood; (2) the watermen’s inaccurate per-
ceptions and suspicion of the motivations
of outsiders, especially environmentalists;
(3) the lack of understanding and respect by
each party for the other’s knowledge and
world view; and (4) external factors such as
a changing technology, a global economy,
and different stakeholder agendas. The
ethnographic results were provided to the
islanders to assist them in understanding
the problems they faced in the fishery and
the ideas their own people had to change in
the future.

I was asked to return to the island to
assist them in developing a biblical envi-
ronmental stewardship effort for the island.

Through this faith-based effort, the island-
ers developed a “20/20 Vision Plan,” a ten-
page plan of action to address fishery,
economic, and pollution concerns from a
biblical perspective. In addition, the people
made a pledge to be better stewards of
God’s creation and to obey all the civil and
fishery laws under a “Watermen’s Steward-
ship Covenant.” The watermen knew that if
they fully complied with all of the laws, it
likely meant financial sacrifice. Regardless,
the watermen made the pledge to God.

The environmentalists had been work-
ing to instill an environmental ethic on
Tangier for fifteen years and were amazed
at the radical transformation that seemingly
took place overnight. Seventy- and eighty-
year-old watermen were seen placing trash
bags on their boats for the first time in their
lives because they realized they needed to
obey God in all areas of their life. The
personal transformation that took place fos-
tered a community-wide social transforma-
tion among islanders. Many of the Tangier
people came to understand what it meant
to walk in right relationship with God, with
their neighbor, and with creation. There was
reconciliation between the Tangier people
and the environmentalists after each asked
for forgiveness for their respective actions
toward the other.

New organizations were formed as a
result of the faith-based stewardship effort.
Several Tangier women formed an educa-
tional and advocacy group called
“FAIITH” (Families Actively Involved in
Improving Tangier's Heritage) which,
among other things, sought to collaborate
with government and advocacy groups to
find solutions to maintain the watermen’s
heritage. By gaining a voice in the legisla-
tive process, they won several legislative
battles that affected their livelihoods. In
addition, the island is much cleaner than
it had been in twenty years and the Bay
surrounding the island is also cleaner. Con-
stant prayer among the leadership and
members of the effort was a vital compo-
nent throughout the initiative.

This research has elicited a very positive
response from nearly every person who has
seen the recent PBS film about the effort
called “Between Heaven and Earth: The
Plight of the Chesapeake Bay Watermen”
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or have been involved in the effort.
Whether they are environmentalists, scien-
tists, government officials, or academics, all
have found the research methodology and
results to be illuminating and thought
provoking.

Audience: [ will direct this question to Loren.
Is coming from a self-identified Christian insti-
tution, either a handicap or opportunity within
a broader scientific community?

Haarsma: It's a real opportunity to open con-
versations. In my experience, when people find
out a little bit about Calvin College, their curi-
osity often drives a subsequent conversation.
Obviously some people will think negatively
about me simply because I am a Christian or
come from a Christian college. | haven’t encoun-
tered that personally, unless some people were
really good about hiding it. Instead what | find
is that some people don’t want to talk any fur-
ther about Christianity if they know I am a
Christian. But other people do want to talk
more. They want to find out what's going on. So
I find it opens the door.

Audience: Are you excluded from certain sci-
entific circles because of being a Christian?

Haarsma: Since 1 am young in this field, |
don’t know what to say about that. You could
ask older people at Christian colleges that ques-
tion. I¥'s hard to disentangle what effect that
might have from my heavy teaching load that
makes it difficult to produce a lot of new
research on my own. The general impression |
get from the rest of the faculty at Calvin College
is that they have colleagues who know them and
who respect their work, both the work they did
in graduate school and as post docs and the work
they have done subsequently. Again scientists
are pragmatists. They respect competence and if
you have shown that, then that’s good enough.

Russell:  I'd like to carry on with something
the last two speakers said. My heart warmed
when Susan used the word “radical” because
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that is exactly what we have to be as Christians,
for Jesus Christ was the most radical person who
ever lived. I think we have to remember that. But
she touched also on a theme as many others have
the last two or three days and that is the fact that
our churches don't love us. This is not anything
I have ever met in the UK but it clearly is a prob-
lem over here. And one has to deal with it.

Secondly, one reason for the general disen-
chantment with science in the UK is that we
have failed to make a distinction between science,
which we have to defend, and scientism, which
we have to attack with all the forces we have. Sci-
entism is an  exaltation of science that owes
much to Thomas Henry Huxley. It says, “Sci-
ence is a method of finding out facts. Science is
the great end. Science is the thing which we
should always be proud to belong to. And science
is always something to be worshiped.”

Many of us don’t make the distinction clearly
between science and scientism. We must defend
science but we can’t defend scientism because
scientism is actually anti-Christian. We also
need to distinguish between real Christianity
and what I would call “Christianity plus,”
which is adding to basic Christianity supposi-
tions such as those in Young Earth Creationism.
Christianity is not tied up to a particular inter-
pretation of the book of Genesis, for example.
And we have to be desperately careful that we
can make that distinction, so that when
non-Christian scientists attack us, it's on the
right grounds. Let it be because we believe in one
God, we acknowledge the Lordship of Jesus
Christ, and we acknowledge the trustworthiness
of Scripture, etc. Let's be attacked because of
these things but not because we import all sorts
of add-ons. We have to be so careful about that.
And that’s where we have to be radical. kY
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What are the Major Themes of this Conference?

We asked ourselves the question, “How
should our Christian faith influence our
choice of research problems?” Every pre-
sentation and each discussion revolved
around that concern. Here, in outline form
for ease of interaction, are distillations of
the weekend’s conclusions and develop-
ment of further questions. Please refer to
the various talks to further develop these
perspectives.

I. What guidance can we find to direct us

to answer our question?

A. General

1. The essential being of God—the
Father, Son, and Holy Spirit united
in love, action, and knowledge—is
caring for and involved in the cre-
ation. Since God is our Savior and
lives in us, of course, he cares what
we, his children, do and what is
done with his cosmos. To most
effectively experience this care of
God for us and his creation, we
must work to develop fully Chris-
tian minds (cf. Suppe, p. 221).

2. Of first importance is to grapple
with the call of God, for our lives
and our research. There is the gen-
eral call to love God with our all
and to seek his kingdom before all
else. But all were agreed that we
can know that he called us into sci-
ence and to our particular place in
it, even including our current work
site (cf. Harper, p. 225).

3. Arthur Holmes said, “If all truth is
ultimately God’s truth, then we

Major Themes of this

-

have no reason to denigrate some
areas of learning by regarding
them as either worldly or beyond
help, or as having little or no
importance. On the contrary such
learning needs to be restored to the
wholeness of God’s truth from
which it is torn.”

B. Specific guidance

1. Colin Russell gave us seven “deter-

minants of choice” derived from
his survey of the history of this
question and from his own
experience.

a. Fascination for the topic.
b. To the greater glory of God.
c. Social benefit.

d. The intentions of the research
supervisor or director.

e. Personal ambition.
f. Financial gain.
g. Is it ethically objectionable?

. Many addressed the issue of per-

mitting the possible availability of
funding to solely or largely deter-
mine what we study, indicating
that this was not the appropriate
motivation for Christians (cf. Eden,
p- 263) but funding agencies do
have two mandates that direct our
action and we find them appropri-
ate: Does the research promise soci-
etal benefit and/or does it have
high potential intellectual impact?

. We must always ask of any pro-

posed research effort, “Is this a

DPerspectives on Science and Christian Faith



good stewardship, before God and fundamentalist churches. For biolo-

his values, of my days and years gists in particular, this is a tricky
and of the talents and experiences issue. How do we find support and Conference Summary
he gave me? (cf. Keister, p. 270 and encouragement for our vocational dis-
Eden, p. 263). cipleship from those at our own
4. Many pointed out the need for col- church families?
laboration in research and for life B. S0 many at the conference com-
as a Christian researcher: plained of isolation from other
a. With experienced, more senior Christians in science. How can we get
members of our research disci- informed discussion of these issues on
pline, fellow believers and/or a more regular basis with fellow
nonbelievers. believers?
b. With researchers in more diffi- C.There is often opposition, covert or P
cult circumstances, where we overt, from the non-Christian culture Did we
may serve by our joint efforts, around us. It may take the form of an .
e.g.},, Christia};s inJ deVelo;infg unhistorical dismissal of Christian PT’OUZde hel,’l?ful
country universities or in non- faith as “disproved by science” or it insioht
research oriented Christian col- may be an unwillingness to consider 8nis,
leges here in the US. certain issues because they could lead sugges in}’ZS,

to affirmations of God’s being. Some
believers in the university have expe- and models
rienced discrimination in hiring and

promotion etc. because of the open fo help m
character of their faith.

c. In prayer and searching the
Scriptures with small groups
of believing fellow researchers
at our own institution or in

our own disciplinary national hi X
groupings. D.One of the great weights upon us is this process:

the fear that our discoveries may be “ 17
used for ends we find to be unethical Yes!
and counter to God's values. We fear

that we cannot contro] the application

of what we believe God led us to.

4. We can ask very specific questions
of potential research areas such as
those given by Mark Foster which
he called his “five sieves”:

a. What fundamental areas of
research do I think would be of I1I. In light of all this, what recommenda-

tions can we make?

interest?

b. What kind of technology driven A.Try to discern the future, yours and
research do I think would be of that of your discipline and the larger
interest? culture around you.

c. What sorts of research might I 1. Will there be opportunities open-
do that would have obvious ing up which you could take to use
components of service to others, your research to benefit others? For
not necessarily from a Christian instance, the poor?
point of view? 2. Think deeply about potential

developments in your own field, as

was modeled for us by Brent Seales
as he Jooked at issues in computer
science.

d. He looked at the question of nat-
urally occurring materials and
asking what areas of interest are
there for me there?

e. Are there materials science Issue 1—Privacy

research topics that are pecu- Issue 2—Data providence
liarly Christian? Issue 3 — Virtualization

Each of these are major areas for
research and development in com-
puter science but also each will
A.There is often an anti-science preju- have significant impact on our cul-
dice to be found in evangelical/ ture and probably on believers.

II. What are some of the barriers we may
face as we seek right directions?

Volume 53, Number 4, December 2001 293



B. Be sure to do your work in the right spirit, as Cal
DeWitt counsels. Be sure you are doing what you
love and loving what you do—or get out! He also
urged us to do our work as a “psalm we are singing
to God.” Someone else referred to it as “doxological
work.”

C.Use the ideas of C. Stephen Evans as quoted by
Loren Haarsma to look at your own work. Evans
talks about “explicit Christian scholarship where
Christianity obviously affects your choice of topic,
implicit scholarship where Christian faith shapes
your choice of issues and the hypotheses you test
and wvocational Christian scholarship, which he
described as Christians doing excellent work in their
disciplines, contributing to the development of new
knowledge, furthering the general good and also
demonstrating that it is indeed possible for a
thoughtful and educated person to live as a Chris-
tian in today’s world.” This may help you see the
why of your research more clearly.

D. A number of speakers pointed out how necessary it
is to know ourselves well; our calling, giftedness,
talents, experiences and hopes. Write out an inven-
tory and consult with others.

E. Susan Drake Emmerich urged us to be radical in the
sense of living by values that go right down to the
root of reality and to live by a bold faith sustained by
lots of prayer.

So, did we provide a set of steps by which we can
determine the right research question infallibly? No! Did
we provide helpful insights, suggestions, and models to
help in this process? Yes! There are lots of next steps for
many of you in this collection of papers. We had a great
time together in this conference. We would love to do it
again, and we all know there is a lot more to be done. Join
us in growing in these areas. Feel free to comment either
to Roman Miller, editor of Perspectives on Science and Chris-

tian Faith (millerrj@rica.net), or to me (tmorrison@ivcf.org).
Ao

Terry Morrison, Ph.D.
Conference Organizer

Director of Faculty Ministries
InterVarsity Christian Fellowship
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ASA is to have science and theology pos:
tively interacting and affecting one another
' American Scientific Affiliatior
55 Market Street, Suite 202
& P.O. Box 668
- Ipswich, MA 01938-0668

Phone: (978) 356-5656
FAX: (978) 356-4375
E-mail: asa@asa3.org
Web site: www.asa3.org



American Scientific Affiliation

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

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

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

EXECUTIVE COUNCIL, ASA:

Jay L. Hollman, 4412 Lake Lawford Ct., Baton Rouge, LA 70816-4417 —President
Dorothy F. Chappell, Wheaton College, Wheaton, IL 60187 —Vice President
Kenell J. Touryan, P.O. Box 713, Indian Hills, CO 80454-0713 —Secretary-Treasurer
Fred S. Hickernell, 5012 E. Weldon, Phoenix, AZ 85018
Martin L. Price, ECHO, 17391 Durrance Rd., N. Ft. Myers, FL 33917

Canadian Scientific & Christian Affiliation

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

EXECUTIVE DIRECTOR, CSCA:
David A. Humphreys, 3 Highland Park Drive, Dundas, ON L9H 3L7

EXECUTIVE COUNCIL, CSCA:
Robert Mann, University of Waterloo, Waterloo, ON —President
Esther Martin, University of Guelph, Guelph, ON —Secretary
Esther Abraham, 4269 Crescent Ave., Beamsville, ON
Denis Lamoureux, St. Joseph’s College, University of Alberta, Edmonton, AB
Norman MacLeod, 4001 Bayview Ave. Apt. 907, North York, ON
Don McNally, NetAccess Systems and St. Michael's College, The University of Toronto, Hamilton, ON
Dan Osmond, University of Toronto, Toronto, ON
Gary Partlow, University of Guelph, Guelph, ON
Thaddeus Trenn, P.O. Box 639, Colborne, ON
Robert E. VanderVennen, Institute for Christian Studies, Toronto, ON

Local Sections
Local sections of the ASA and the CSCA have been organized to hold meetings and provide an interchange of ideas at the regional level.
Membership application forms, publications, and other information may be obtained by writing to: American Scientific Affiliation, P.O. Box
668, Ipswich, MA 01938-0668 or by contacting the ASA web site at: http://iwww.asa3.org or Canadian Scientific & Christian Affiliation, P.O.
Box 40086, 75 King St. S., Waterloo, ON, Canada N2J 4V1 or by contacting the CSCA web site at: http://www.csca.ca

Chicago—-Wheaton DC-Baltimore Eastern PA Guelph, ON
Rocky Mountain San Francisco Bay Southwest (AZ) Toronto, ON

INDICES to back issues of Perspectives on Science and Christian Faith are published as follows:

Vol. 1-15 (1949-1963) Journal ASA 15 126-132 (1963)
Vol. 16-19 (1964-1967) Journal ASA 19 126-128 (1967)
Vol. 20-22 (1968-1970) Journal ASA 22 157-160 (1970)
Vol. 23-25 (1971-1973) Journal ASA 25 173-176 (1973)
Vol. 26-28 (1974-1976) Journal ASA 28 189-192 (1976)
Vol. 20-32 (1977-1980) Journal ASA 32 250-255 (1980)
Vol. 33-35 (1981-1983) Journal ASA 35 252-255 (1983)
Vol. 36-38 (1984-1986) Journal ASA 38 284-288 (1986)
Vol. 39-41 (1987-1989) PSCF 42 65-72 (1990)
Vol. 42—44 (1990-1992) PSCF 44 282-288 (1992)
Vol. 4547 (1993-1995) PSCF 47 290-296 (1995)
Vol. 48-50 (1996-1998) PSCF 50 305-312 (1998)

A keyword-based on-line subject index is available on the ASA web site at: http://www.asa3.org

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




“Uptolding the Univense by His Weord of Pouer” Hebrews 1:3

Proceedings from the conference,

ASKING THE RIGHT QUESTIONS: Christian Faith and the Choice of October 13-15, 2000
Research Topic in the Natural and Applied Sciences
Sponsored by InterVarsity Graduate and Faculty Christian Fellowship and Mundelein, IL

Funded by The JOHN TEMPLETON FOUNDATION

Introduction

Why Publish these Proceedings? 219 Roman J. Miller
Why Ask these Questions? 220 Terry Morrison

Session }: Does God Care About our Research?

How Does God Guide Qur Decisions? 221 John Suppe
How Does God Lead Us to Our Calling? 225 Charles Harper Jr.
Discussion Session 234

Session ll: What Are the Christian Foundations for Doing Science?

What Biblical Principles Are Essential? 236 Terry Morrison
What Is the Role of Worship? 238 Calvin DeWitt

Session lll: What Is Historically Important to Consider?

What Lessons from the Past Aid OQur Choice? 241 Colin Russell
Discussion Session 246

Session IV: What Discipline Perspectives Guide Us?

What Is the Perspective from Bioscience? 248 Jeff Hardin
Discussion Session 254
What |s the Perspective from Physical Science? 258 John Suppe
) Discussion Session 260
What Is the Perspective from Applied Science? 263 Gary Eden
Discussion Session 264

Session V: What Areas Need Research?

What Are the Needs for Further Research in the Natural and Applied Sciences? 270 Brad Keister, Martin Price,
Mark Foster, Brent Seales,
Calvin DeWitt
Discussion Session 279

Session VI: What Are Important Future Directions?

Where Do We Go from Here? 283 Paul Anderson, Loren
Haarsma, William Dembski,
Susan Drake Emmerich

Discussion Session 291
Summary
What Are the Major Themes of this Conference? 292 Terry Morrison

Bibliography 295
Conference Participants 296

Volume 53, Number 4 December 2001




