
What Are the Research
Needs in Science? 
Brad Keister:
The dis ci pline of sci ence, I think, is con sis -
tent with God’s cre ation of the world and
of human ity cre ated in his image. Fur ther -
more, the roots of mod ern sci ence and the
sci en tific method owe a con sid er able debt to 
Chris tian thought, nota bly the Reformers.
For exam ple, seven out of ten of the found -
ers of the Royal Soci ety were Puri tans. The
bur den of proof, I believe, is for the non-
Chris tian to dem on strate philo soph i cally a
con sis tent world view which allows for a
sys tem of inquiry based on  rational thought
and exper i men ta tion that leads to new
knowl edge. I think that the sec u lar com mu -
nity has co-opted the sci en tific method as its
own and treated it as a vic tory in the prog -
ress of sci ence over reli gious-based world
views. This idea is impor tant to say and is
also impor tant in deter min ing choices of
research top ics and areas of need.

The nature of “call” reflects on the pur -
pose of research and on gaug ing poten tial
impact. A related issue, par tic u larly in uni -
ver si ties, is the edu ca tion of stu dents, which
is a role you will play if you remain in the
uni ver sity. Let’s apply the five con fer ence
bases to areas of research need. 

Ba sis 1: We are stew ards an swer able to
God for his cre ation of minds and
other re sources. 

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

Com bining these two bases, I see two
 issues. One is the na ture of “call,” and for
that I would rec om mend the book, The Call
by Os Guinness. Guinness stresses that we

are called to be rather than to do. I think that
dif fuses the is sue of what you should do or
what topic you should choose. I see two
main pur poses of ba sic re search. First, ba sic 
re search pro vides the po ten tial for ul ti mate,
prac ti cal ap pli ca tions. That may not drive
what we do, but we can be con fi dent that
some of the things we do will have prac ti cal 
ap pli ca tions. Sec ond, ba sic re search can
change the way we think about the world.
For ex am ple, the taxi driver may be in ter -
ested in know ing how super no vae work.
Thus, ev ery one can par tic i pate in some of
the out comes of ba sic re search even if it
does not have im me di ate prac ti cal ap pli ca -
tion. Ba sic re search is con sis tent with our
charge to un der stand the world and be
stew ards of it.

The other issue is the poten tial impact of
your cho sen work. Need is one ele ment, 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 any body gives you
any money for it or whether it’s trendy. Is it
worth, before God, spend ing that much time 
for two or three years? That’s really the first 
ques tion. 

Ba sis 3: Be dis ci ples of  Jesus as you go
about do ing good. 

This involves exhib it ing the fruits of the
Spirit. How would Jesus as pro fes sor, com -
pared to Jesus as car pen ter, apply his trade? 
One issue involves being a source of grace
for those around us in the uni ver sity com -
mu nity. Being a source of grace is actu ally a 
rar ity if you spend any time in a uni ver sity,
par tic u larly with peo ple like sup port staff,
under grad u ates, and other peo ple who are
sort of at the bot tom of the food chain. 

The choice of research top ics should
involve its edu ca tional value and long-term 
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ben e fit to the stu dent. The time and energy spent by a
pro fes sor with stu dents goes to the heart of the uni ver -
sity’s value sys tem. The uni ver sity’s value sys tem is not in 
the speeches of the pres i dent or in alumni mag a zine arti -
cles, but in how ten ure deci sions are made and where
money is spent. Money is often at the heart of what drives
the uni ver sity. A young fac ulty mem ber has to make
very, very dif fi cult choices because he or she won’t be
able to do it all, but the  university expects it! I think this is
more sig nif i cant as a choice than “Do I work on super
novae or neu tron stars?” I think God cares deeply that
you do one of them, but I’m not sure that it mat ters to
God which one you choose.

Ba sis 4: Re sist the strong temp ta tion to choose as re -
search ques tions only those ar eas that are most
eas ily funded or trendy. 

I think there are two ways of look ing at what gov erns
tren di ness. One way is to see if the research area is mis sion 
related, which means that an agency sees soci etal ben e fits
that affect their charge. The other way is to deter mine its
poten tial for intel lec tual impact.

Some attrac tive trendy sub jects, such as string the ory,
need only a few peo ple. How ever, other areas open up
because they are entirely new and pro vide many oppor tu -
ni ties for explo ra tion. In those sit u a tions, Chris tians can
have a real impact on shap ing the field, not just through
sem i nal papers, but by say ing, “Here’s where we think it
should go,” by the kind of research that they do. 

Beware of the trap of search ing for a dis tinctly Chris -
tian research topic. That gets back to why I made the orig -
i nal state ment as to the sci en tific method hav ing Chris tian 
roots. If you then turn around and say, “Oh no, I want to
do some thing that’s dis tinctly Chris tian; I don’t want to
do some thing that’s like my col league down the hall,”
you may under cut the whole basis for why you’re doing
it. The most likely over arch ing goal of most uni ver si ties is
money intake in con trast to things like truth, edu ca tion,
and other issues. Deci sions about hir ing and ten ure really
pin point where the uni ver sity’s value sys tem lies and that 
is the tough est thing you may have to face as a fac ulty
mem ber.

Ba sis 5: The ris ing con cern about tech ni cal de vel op -
ments in our day and the lack of eth i cal di rec -
tions for them. 

Let me rec om mend three books. One is The Call by Os
Guinness, to which I’ve already referred. Another is
George Mar sden’s, The Soul of the Amer i can Uni ver sity,
which traces the move ment of many insti tu tions in Amer -
ica from Chris tian roots to a sec u lar basis, which he calls
“the sci en tific method.” I would add that the final step is
the focus of many research uni ver si ties on money. The
third book is Pas teur’s Quad rant by Don ald Stokes. It’s

about the impres sion most peo ple have that there is a
one-dimen sional 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 con tri bu tion to basic knowl edge; and
(2) the con tri bu tion to ulti mate end use. You can be in
some sense pos i tive on both of them like Pas teur, or you
can be strong in the basic end of things like Bohr, or you
can be strong on the end use like Edi son. It’s not an
either/or sit u a tion. I think that’s impor tant because it
elim i nates the fal lacy that if you’re doing basic research
then you’re not doing full-time Chris tian ser vice because
there’s no end use to it. Basic research is a legit i mate thing
to pur sue if it’s within the will of God and if he pro vides
an open door for you.

One of the things that struck me at a Fol low ing Christ;
Shaping our World Con fer ence in Chi cago, was the last lec -
ture by N. T. Wright. Wright called on Chris tians, as per -
haps their big gest task, to work along side their col leagues 
by strug gling where they strug gle and thereby under -
stand ing the pains and the dilem mas of their field. Part of
your cred i bil ity in some sense is earned by engag ing that
com mu nity and by work ing along side them rather than
pull ing your self out and argu ing with them.

Mar tin Price:
The group with which I work, Edu ca tional Con cerns for
Hun ger Orga ni za tions (ECHO), is a Chris tian non profit
orga ni za tion in the warm part of south west Florida,
where we can grow trop i cal plants. Our goal is to give
tech ni cal backup to mis sion ar ies in the national church
and, in fact, any one. We’re espe cially pleased when mis -
sion ar ies are work ing through the church with peo ple in
poor rural com mu ni ties who almost always strug gle to
make a liv ing under dif fi cult con di tions.

While I was work ing on my doc tor ate in bio chem is try
from Indi ana Uni ver sity, I had an oppor tu nity to visit a
mis sion ary and some peo ple with whom he worked. I
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 lab o ra -
tory, where I was try ing to look for the mech a nism of an
organic reac tion involv ing the addi tion of an ion to a com -
plex mol e cule. Now there’s noth ing at all wrong with that 
kind of research, but I came to the point where it was n’t
where I “was at” any more. I wanted to find a more direct
way to meet human need. Grad ually that evolved into the 
ques tion of “How can I as a sci en tist help the poor?” For -
eign mis sions became a spe cial con cern of mine. So you
might say that my mid-life cri sis began at the age of
twenty-four! That’s a good time to start because now at
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fifty-seven, I’m utterly happy and ful filled.
How ever, I had twelve pretty rough years,
mak ing some wild lurches in career direc -
tion. I remem ber pray ing once, “I don’t
mind being a fool for Christ but what if he
thinks I’m a fool.” I was n’t always cer tain
which kind of “fool” I was.

What would sci ence look like in help ing
the poor? We’re so blessed by sci ence, not
just because we study it, but because it
affects our lives. It is gen er ally true that we
receive ben e fits of sci ence because we pay
for them or a gov ern ment pays for them or
some third party pays for them on our
behalf. To help the poor est of the poor, the
ben e fits need to be some thing that will cost
them noth ing. So what kind of thing can
you come up with in sci ence where the poor 
can get ben e fits from it that will cost them
noth ing? At first it might sound hard, but
it’s really pretty easy to think of exam ples. 

One exam ple is to develop a nonhybrid
seed that is resis tant to cer tain dis eases or
yields extra heavily in the trop ics. This has
been done many times. If the new seed
intro duced to a small farm com mu nity is
pro duc tive and liked by the peo ple, then
a positive sit u a tion exists. The farm ers only
need to mul ti ply the seed and con tinue to
use it. If the seed is really good, a
missionary could n’t keep it from spread -
ing around if he wanted to. That’s one way
for sci ence to help the poor. I’m a lit tle
 frustrated that many agri cul tural sci en tists
at uni ver si ties are look ing, not to develop
nonhybrid breeds, but to develop either
some thing on con tract that will be pat ented
(because it’s hard to get money to do
research) or a hybrid seed that will be sold
to some one.

There’s still lots of oppor tu nity in plant
breed ing and the devel op ment of plant vari -
et ies. That’s one of the prin ci ple things that
ECHO is doing—not devel op ing plants—

but acquir ing them, putt ing them in our
seed bank, and then dis trib ut ing trial pack -
ets for the work ers around the world to
eval u ate. In that sense, we’re help ing mis -
sion ar ies to be exper i ment ers. We can’t just
start with some thing totally new to an area
and safely intro duce it. We have to eval u ate 
it first to see what it will do. 

Let me give you a really good exam ple
of sci en tific research that has helped the
poor. A grad u ate stu dent from Tan za nia,
work ing at Mich i gan State Uni ver sity, was
look ing at the prob lem of a cer tain wee vil
that got into beans. It is very frus trat ing to
go through all the has sle of grow ing food,
pro tect ing it, and stor ing it, and then when
you take it out of stor age, to find empty
bean shells! That was com monly hap pen -
ing. So this stu dent decided to inves ti gate
how the lit tle wee vil got in through the hard
shell. She found that the wee vil rubs with a
part of its mouth against a cer tain 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 con tainer and then
work with its lit tle mouth parts for about 19 
to 24 hours to get through the bean shell.

 Then she hit on a very sim ple idea to
con trol the beans: Roll the bean bag. So two
or three times a day for a few weeks they
rolled the bean stor age bags so that the
wee vil, who has enough energy to work for
about 28 hours, was whirled in chaos! The
beans flipped every where and the wee vil
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
plum meted by that sim ple tech nique. That
is research that can ben e fit the poor.

Since part of me is still a bio chem ist and
a research sci en tist, I like to col lect ideas.
I think one of the hot test ideas con cerns
the use of a coco nut as an incu ba tor or fer -
men ta tion cham ber for bac te ria cul tures.
Gar deners know about an organic method
of insect con trol that uses “Dipel,” a bac te -
rium that is very widely sprayed on crops.
One bite of it is enough to give a fatal intes -
ti nal dis ease to a cat er pil lar. Another strain
of the same bac te ria will kill mos quito
larva. A Peru vian sci en tist dis cov ered that
he could use a coco nut as an incu ba tion
cham ber for this bac te rium. Inject the bac te -
rium in the coco nut, leave it for a cer tain
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num ber of days, and then open the coco nut and pour the
coco nut milk in mos quito infested water to kill the
mos qui toes. 

The obvi ous ques tion, which to my knowl edge no one
has ever researched, is: “Can you do this with the other
strains of bio-insec ti cides?” This is some thing that any -
body should be able to work on who has a rea son ably
equipped lab o ra tory at a Chris tian col lege. It would be a
lot of work. There are many unan swered ques tions deal -
ing with length of stor age, exactly how to do the pro ce -
dure, and so forth. But if it works, we could sim ply send
one lit tle bac te ria packet to a com mu nity some where and
have some body trained to be the local insec ti cide maker— 
maybe in a micro-enter prise. Then they are off and run ning.

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 con sid er ing
a move to a Chris tian col lege where the issue might be,
“What can I do that’s sig nif i cant in terms of research in
the set ting of a small col lege?” I’m empha siz ing Chris tian
col leges because I don’t think uni ver si ties are going to
pick up on this. Doing research in a small Chris tian col -
lege requires that you be more nim ble! Small col leges
typ i cally have low research bud gets. How ever, sig nif i cant 
research pro jects can be done on a low bud get. At Geneva
Col lege where I taught for four years, we required our
grad u ates in chem is try to do a senior research pro ject.
When I inquired what my bud get was, the answer was,
“Oh, $200 or $300.” But we had a lot of instru ments and a
well-equipped stock room. You really can do sig nif i cant
research even at that level. 

Prob lem-solv ing research in big uni ver si ties tends to
be inter dis ci plin ary. If a researcher receives a grant for do
some thing and then dis cov ered that help was needed
from another depart ment, it would n’t make the depart -
ment chair real happy to learn that the research was going 
to give half of the grant money to some body else. Whereas, 
if you are on low bud get research to begin with, nobody
cares. You could even col lab o rate with other Chris tian
col leges. 

I will share a final exam ple. Dr. Rolf Myhrman, at
Judson Col lege, cre atively picked up on an inter est ing
research idea. I was recently at an invi ta tion con fer ence
for the Rockefeller Foun da tion in Hon du ras. Dr. Myhr man 
was there. The con fer ence sub ject was the exact theme
that he was work ing on with some other sci en tists. He
had devel oped a method to ana lyze for the pres ence of a
par tic u larly harm ful sub stance in an oth er wise won der ful 

bean. Sev eral Third World sci en tists also pre sented papers
there. Prob a bly three-fourths of them had their research
backed up by Myhrman doing their anal y ses in his lab.
Was it ele gant? No, it need n’t be ele gant. Did it require
him to show his bril liance? No, but he has a mis sion state -
ment to use his lab o ra tory and his stu dents to help the
poor. He does most of the work in the sum mers and he
has a “post bach e lors research asso ci ate” posi tion that
brings in young grad u ates full of energy and enthu si asm
who will work for less money and get a lot done.

Mark Fos ter: 
When I was first think ing about research needs in sci ence,
I came also to the ques tion of “call.” I rec om mend read ing 
the book Cour age and Call ing by Gordon Smith that was
pub lished in 1999, by InterVarsity Press. Smith makes
some of the same points that are in Os Guinness’s book. 

Let’s focus on more dis ci pline spe cific thoughts. I think 
the most impor tant issue is not whether a given research
pro ject is fun da men tal or whether it’s applied, but whether 
it glo ri fies God and serves oth ers out of the love for Christ.
When I was try ing to think of dif fer ent top ics in the mate -
rial sci ence area that would be good areas for Chris tian
research ers to work in, I used five dif fer ent “sieves” in my 
think ing pro cess.

1. Our Fun da men tal Re search In ter ests
I’d like to make the argu ment that it’s not wrong to study
hot top ics if we’re study ing them for the right rea sons. I
think there’s a lot to be done in the area of mate ri als that
are in sys tems of very small dimen sions, that is, atomic or
near molec u lar dimen sions. This hap pens to be an area
that inter ests me because I study sur faces and inter faces.
(Cer tainly the top ics that I’m sug gest ing here rep re sent a
strong influ ence of my own bias and my own exper tise.) 

A sec ond gen eral area is com plex mate ri als and phe -
nom ena. My research approach, which has been very suc -
cess ful, is to take dif fi cult prob lems and break them down 
into sim ple prob lems with model sys tems. But there are
some prob lems that sim ply can’t be tack led that way.
They have to be tack led with their com plex ity right up
front. As a per son who’s not too famil iar with bio log i cal
sci ences, it strikes me that many biomaterials prob lems
and bio phys ics prob lems have a com plex ity that sim ply
can’t be avoided. With recent advances in com pu ta tional
capa bil i ties and with char ac ter iza tion tech niques, it’s now 
pos si ble to go at some dif fi cult phe nom ena and sys tems
that we have n’t dealt with before. 

The third area, again an area of par tic u lar inter est to
me, is how molec u lar archi tec ture affects the behav ior of
large mol e cules, macromolecules. With advances that have 
been made in syn the sis in the last ten to twenty years, we
can now con trol the archi tec ture of mol e cules in ways that 
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we could n’t before. This offers very inter -
est ing pos si bil i ties for con trol ling their
behav ior. I think that’s still an area where
there are oppor tu ni ties to get in at the
ground level.

2. Tech nol ogy-Driven Re search Areas
For the sec ond “sieve,” I ask myself what
areas might be of inter est for tech nol ogy-
driven research. I would sub mit that quite a 
bit of mate ri als research is actu ally driven
by other tech nol o gies. To make advances in 
tech nol ogy, peo ple come to mate ri als sci en -
tists and ask for thus and such a mate rial.
Two impor tant areas of such tech nol ogy-
driven research have been tech nol o gies for
trans por ta tion and tech nol o gies for infor -
ma tion.

In trans por ta tion tech nol o gies, I see the
oppor tu nity for the stew ard ship of scarce
fuel resources. If I’m going to do a good job
of stewarding fuel resources, I would work
on high tem per a ture engines. That means
mak ing high tem per a ture ceramic com po -
nents for engines because, if I can increase
the engine tem per a ture, I can improve the
ther mo dy namic effi ciency. If I’m going to
increase the tem per a ture of the engine, I
need high tem per a ture plas tics and elas to -
mers for so-called “under-the-hood” appli -
ca tions. I could also work on light weight
bat ter ies, not only for trans por ta tion that is
elec tri cally driven, but also for trans por ta -
tion with inter nal com bus tion engines.
Light weight bat ter ies improve fuel econ -
omy. And then, finally, I go to an area
touch ing on my own exper tise and inter -
ests: cre at ing plas tic parts for auto mo biles
and for many other things requires the use
of a lot of fuel. By tin ker ing with the archi -
tec ture of the mol e cules in that plas tic, it
may be pos si ble to reduce the amount of
fuel required to do the pro cess ing. That’s
another way to save fuel resources.

In in for ma tion tech nol o gies, I see the op -
por tu nity for the stew ard ship of fi nite time. 
In for ma tion tech nol ogy calls for ever denser
stor age me dia and the abil ity to read and
write things faster and faster. This would
be par tic u larly help ful in com bi na torial
 science, where we gen er ate tre men dous
amounts of data in short times that have to
be stored and re called in a rea son able way.
This will re quire some ad vances. But I think 
that it is im por tant as a Chris tian to re mem -
ber that data, even large amounts of data,
are not the same things as knowl edge and
wis dom. We want to keep those ideas dis -
tinct as we think through the real im pli ca -
tions of what our work in in for ma tion
tech nol ogy might be. 

3. Re search that Serves Oth ers
Moving to the third “sieve,” what are some
obvi ous areas where I as a mate ri als sci en -
tist can con trib ute to the well-being of
oth ers? One area is mak ing mate ri als for
improved safety. My fam ily and I recently
sur vived a house fire and we learned that
the flammability of vinyl house sid ing is a
big prob lem. There’s impor tant work to be
done there. The issue of low flammability
gar ments is another area where work could
be done, as is reduced flammability for air -
craft inte ri ors. If there’s a fire on an air craft,
peo ple have three min utes to get out, that
is, if they sur vive the toxic com bus tion
prod ucts. In the med i cal area, we need a
more punc ture resis tant mate rial for gloves, 
mate ri als for pros thet ics, and mate ri als to
con tact the body or bodily flu ids. 

I echo remarks that I’ve heard ear lier in
the con fer ence. It’s not enough for Chris -
tians to avoid or to say no to cer tain kinds
of tech nol o gies, like stem cell tech nol ogy.
Rather Chris tians need to proactively come
up with alter na tive and better approaches. 

4. The Study of Nat u ral Ma te rials
My fourth “sieve” is that God said that
every thing he made was good. So every
mate rial I could study would be a legit i -
mate research object for a Chris tian. I think
there are not only impor tant tech no log i cal
les sons to learn, but there are les sons for me 
in look ing at every mate rial that God has
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made. One les son is that God makes things which are
beau ti ful, and it is won der ful to look at the beauty of
God’s nature in what he has made and the mate ri als he
has made. A sec ond les son is that God loves com plex ity.
One exam ple is col la gen which has a won der ful struc ture
that gives it par tic u lar prop er ties depend ent upon its
com plex hier ar chi cal struc ture. 

5. Pe cu liarly Chris tian Topics
My fifth “sieve” is inten tion ally pro voc a tive: “Are there
mate ri als sci ence top ics that I might take on as a Chris tian
that are some how pecu liarly Chris tian?” When I was look -
ing at the bib li cal records to see if mate ri als sci ence was a
legit i mate area of research, I looked at the mate ri als used
in wor ship. Should we still be using the same mate ri als
we have always used to wor ship? If I’m to give God the
best of what he has given me, should I as a mate ri als sci -
en tist per haps think of new mate ri als that might address
needs in wor ship or that I might sim ply make to give God
glory? What does it mean to have a need for a new mate -
rial? Cer tainly wor ship ing God is a legit i mate rea son to
cre ate a mate rial. In the Old Tes ta ment, God gave cer tain
mate ri als that were to be used spe cif i cally in wor ship. 

In a more prob lem atic sense, are there Chris tian min is -
tries I could assist in mate ri als sci ence? Those that come
imme di ately to mind are fron tier mis sions, disas ter relief,
and med i cal mis sions. Cer tainly fron tier mis sions have
ben e fit ted from a num ber of tech nol o gies that have been
devel oped due to driv ing forces which were not Chris -
tian. But isn’t world evangelization an impor tant enough
rea son to develop spe cific mate ri als that sup port fron tier
mis sions? 

Much of mate ri als research requires tre men dous cap i -
tal invest ment. Are there inves tors who would be will ing
to put money into work for spe cific kinds of mate ri als for
mis sions? It strikes me that maybe many mis sions require
mate ri als that aren’t so com plex or tech nol o gies that
aren’t so pres ti gious. Unfor tu nately, that might be one
rea son why I’m not so inter ested in what my med i cal mis -
sions col leagues have in mind. I can think of two
pos si bil i ties which would be good top ics. One would be
punc ture resis tant gloves and mem brane mate ri als for
water treat ment or remediation.

By rush ing through this long list, I was try ing to gen er -
ate a laun dry list of ideas in mate ri als sci ence, some of
which over lap a lit tle bit with some other areas. I think
God does give us, in the free dom of his grace, an oppor tu -
nity to study many dif fer ent top ics. There are some good
ques tions we can ask when we con sider the details. I think 
in par tic u lar it would be nice to think about what oppor -
tu ni ties there are for mate ri als research in areas that are
spe cif i cally Chris tian.

Brent Seales:
I’ve also thought about wor ship from the infor ma tion tech -
nol ogy or com puter sci ence point of view. I see two
emerg ing trends in infor ma tion tech nol ogy and com puter
sci ence. Let me give key words to these trends and some
exam ples so that you can apply them to other areas.

Two Emerging Trends in Information
Technology and Computer Science
1. Scale
The first trend I see is one of scale. Scale in infor ma tion
tech nol ogy was n’t an issue in the early days because just
get ting any thing to work was the basic idea. So, for exam -
ple, peo ple did n’t think a lot far ther than the emer gence
of the arpanet, a net work that worked orig i nally at get ting 
two machines to talk to each other. Now, when you think
about net works, we’re wor ried about hav ing global
access to the Internet, which is a com pletely dif fer ent ball
game from the orig i nal intent of how the net work had
emerged. There fore, some rede sign is impor tant to han dle 
the emer gence of this idea of scale. It applies to other
areas of infor ma tion tech nol ogy as well, such as data
management. Your data archives are huge, and even if
you’re not in infor ma tion tech nol ogy per se, you gen er ate
huge amounts of data that you need to save and then
mine in a very rapid way. The num ber of users, the num -
ber of machines, every thing is just rap idly increas ing in
scale. Let me give you two exam ples of large scale prob -
lems that I think are mov ing the field for ward and are
really inter est ing for us to con sider.

One large scale prob lem is the global Internet, and a
sec ond is the exten sion of the Internet to space. I heard a
talk by an infor ma tion sci ence leader this week at the
open ing of our new build ing. He is rec og nized as one of
the early devel op ers of IP, which is the pro to col under -
neath most of the net work tech nol ogy now. He’s work ing
on a pro to col for deep space com mu ni ca tion antic i pat ing
that inter plan e tary probes will com mu ni cate and when
they do, they’ll need a long haul type pro to col to make
that com mu ni ca tion pos si ble. So in the area of large scale
prob lems, we need to think beyond where we are and
push tech nol ogy in that direc tion.

Another large scale idea is mas sively par al lel com pu -
ta tion e.g., Napster. It’s an idea that emerged from col lege
kids want ing to play music with out buy ing more CD’s.
It’s an exam ple of har ness ing par al lel com pu ta tion effec -
tively and effi ciently. This is an area of ongo ing research. I 
heard some one at the Uni ver sity of Wis con sin say a while
back that park ing garages may well become the super
com put ers of the future because, when peo ple drive their
car to work, they could plug it in, and the com put ers
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inside the cars could be har nessed all across 
the nation as a super com puter. That’s an
exam ple of another emerg ing trend toward
large scale sys tems and the prob lems in the
sys tems that are impor tant to exam ine.

2. Con ver gence
A sec ond trend is con ver gence. I call it ver -
ti cal inte gra tion, which is bring ing to bear
sep a rate solu tions and tech nol o gies into a
com plete sys tem to solve a very big prob -
lem. I have a cou ple of exam ples, one of
which is the human genome pro ject. Lots of 
dif fer ent tech nol o gies com bined and lots of
dif fer ent solu tions for this tech nol ogy were
work ing together to try to build this data
base, solve prob lems and then pro vide some 
mean ing ful results from those prob lems. 

The sec ond exam ple I’m inter ested in is
the dig i tal library. Emer gence of a dig i tal
library is some thing that has been funded
by the National Sci ence Fed er a tion only over 
the past sev eral years. A lot of move ment in 
that direc tion has been done and there are
var i ous parts of the dig i tal library prob lem
where con ver gence is nec es sary to get a via -
ble solu tion. For exam ple, when you enter
data into a dig i tal library, you have to con -
sider how that hap pens, the quan tity of data
that you gen er ate, and how to man age it.
Then there are steps in the mid dle that need 
to con verge in terms of bring ing new tech -
nol ogy to bear. The final piece is actu ally
look ing at the data. Do you really want it to
come into your small com puter screen and
try to look at a piece of data that’s been dig i -
tized in incred i bly good res o lu tion? It’s like
going to a museum and being given a tiny
peep hole to observe every thing that’s in the 
museum. It’s not very sat is fy ing. So new
tech nol o gies have to be brought to bear
there and I call that con ver gence. Those two 
gen eral trends encom pass a lot. 

Three Ethical Concerns
Along with those two trends I’d like to
iden tify some eth i cal con cerns and pol i cies

and impacts that will have to be assessed
and devel oped. This is espe cially crit i cal,
and a Chris tian per spec tive is really impor -
tant. We need to posi tion our selves to be
ready to make those pol icy state ments, to
develop those con cerns, and then artic u late
and enforce them, if nec es sary, as part of
the com mu nity at large. There are three
issues here to which I want to point. 

1. Pri vacy
The first is sue is pri vacy. There is go ing to
be a huge im pact on all of our pri vacy in the 
next ten to fif teen years, es pe cially re lated
to the world wide web and the de vel op -
ment of the Internet. Homes will have a
large num ber of in di vid ual Internet ad -
dresses. For ex am ple, your fur nace will
prob a bly have an Internet stack so that the
power com pany can ob serve the proper
func tion of your fur nace and so that you,
from a re mote site, can con trol your ther -
mo stat. All of those things are well and
good. Your re frig er a tor may have net works 
so that it can com mu ni cate to the gro cery
store that you’re get ting low on milk. There
is a pro to type re frig er a tor al ready that has
an email screen con nected to the Internet.
You may be wear ing mon i tors for health
con cerns that trans mit data across the
Internet to your doc tor. But imag ine how
bad that could be if your health mon i tor
Internet stack told your re frig er a tor not to
open the door be cause you’re on a diet!
That’s a hu mor ous ex am ple of a big ger
prob lem about los ing pri vacy and in the
pro cess maybe marginalizing peo ple and
re duc ing all of us to ob jects for the bean
coun ters. You can imag ine all kinds of other 
rea sons why peo ple would use data that
they would col lect from those kinds of
things, so we’ll need strong pol i cies about
how to move for ward.

2. Data Provenance
The sec ond issue is data prov e nance [data
ori gin]. Repos i tories of data will become
the library, the foun da tion of our research,
and the pri mary doc u ment. How that data
changes, who changes it, who’s allowed to
change it, and how it migrates over time
become extremely impor tant. Pol icy about
how to allow changes to data and how to
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track and record changes to that data will become very
impor tant.

3. Virtualization
The third issue is virtualization. Large dis plays, which
lib er ate you from the com puter mon i tor, open up a sim u -
la tion world that appeals to the senses and becomes much 
more com pel ling than the kind of medium we have right
now with the com puter. Virtualization will make a huge
social impact, not only for us as research ers, but more
so for the naive user and the user who is the focus of a
com mer cial endeavor. I think virtualization—its future
impact and pol icy devel op ment—is going to be really,
really impor tant.

Cal DeWitt:
I guess if I were a grad u ate stu dent right now, I’d be a lit tle
over whelmed. And if I really were the grad u ate stu dent I
once was, I would now go down into my base ment and I’d
look at my par a keets. I’d look at my lit tle aquar ium and
trop i cal fish, get my tweez ers out and drop a few worms to
the fish, watch them eat, and reflect on how beau ti ful a
world it is in this lit tle aquar ium. I might reflect on what
really is hap pen ing over there on the Ama zon River where
these fish come from. Any way, I like to think my own
expe ri ence as a grad u ate stu dent, and as a pre-grad u ate
stu dent as well, was fun da men tal to doing research: to
have a love for what you’re doing.

This started with me at age three with my first tur tle in
a growing back yard zoo. My field notes, prob a bly from
my early years of high school, show I was a sci en tist then
as well. My field notes were typed and all the sci en tific
names were spelled prop erly. Keep your mind and eyes
open to won der! And record what you see.

Start with Won der
The first thing I’d like to say to you is: Put on the mind of a 
stu dent of God’s cre ation and don’t get cap tured by what
is popular. That is your very first step. Be cap tured by
your work as a stu dent in God’s cre ation. Start with won -
der. I say to my stu dents, “I like your indi vid ual research
pro jects very much. They’re abso lutely the most crit i cal
thing you could be doing.” The rea son 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 con sult with
peo ple. Per haps you are one who is afraid nor mally to
meet with another pro fes sor but you love what you’re
doing so much that you will make the appoint ment, go

over, and dis cuss your pro ject with him or her because
research is in your heart. 

Sense your Re search as Be ing a Psalm 
You’re Singing to the Lord
What drives you as a Chris tian is that your research is
really a psalm that you’re sing ing to the Lord! If you don’t 
sense your research as being a psalm you’re sing ing 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 some thing to make sure
that it is some thing that is lov able 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.
Some one will even tu ally pay you for it! 

How ever, don’t first seek the money; seek the dream.
If you’re a geol o gist, 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 fos sils as you can and put them on your dresser and 
won der about them. Or do as I did when I sat for hours
look ing at the desert iguana and won dered how this
organ ism really func tions. How does it man age to sur vive 
in an area where sur face tem per a tures often reach 170° F.
in the sum mer? You have to keep shift ing your feet
around so as not to burn them. It’s so hot you can’t even
pick up a screw driver to recon nect your thermocouples to 
your recorder, but the liz ard is liv ing there and never sees
free water. Won der at that. I think research comes from
won der and from that won der you want to know. If
you’re a Chris tian, you will want to do it as a psalm. 

Re search with Side Branches in Place or 
Avail able so that You Can Move
An other thing I would sug gest: pick a prob lem or nur ture
a prob lem so that it will have con nec tions to other prob -
lems so that you do not get stuck in the place you be gan.
Many of my col leagues have pro duced stu dents who are
just like them selves. They con tinue to be just like them -
selves for the whole ca reer and they pro duce oth ers just
like them selves. Sci en tists some times dig trenches, get in
them, and then as sure them selves that they are look ing at
the world as they look at each other. As the trenches get
deeper and deeper, they fail to see the whole land scape.
Do your re search with side branches in place or avail able
so that you can move. You can not see the fu ture. You can -
not know what you’re go ing to dis cover and once in a
while you dis cover things that are mar vel ous sim ply as a
re sult of pur su ing an other ques tion. When my grad u ate
stu dents say, “Look what new thing I found!” I have re -
sponded, “Oh, you’re go ing to have to re de fine your
ques tion, for which this is the an swer.” Be ready to make
those shifts.
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Do your Re search as a Com pan ion to
Con sulting the Word and as a 
Com pan ion to Prayer
“The earth is the Lord’s and the full ness thereof,
the world and all that dwell therein” Ps. 24:1.
First, this brings to mind that as you’re do -
ing your re search, you should do it as a
com pan ion to con sult ing the Word and as a
com pan ion to prayer, be cause your re search
it self 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 per sis tence. Some -
times it’s a prayer to make me look in the
right di rec tion so that I will be able to see
what’s there. If you read some of  Einstein’s
bi og ra phy you will see that he did that a lot. 
Sec ond, pay real at ten tion to some of the
things you’re read ing in the Scrip tures in
the light of what you’re do ing. For ex am ple, 
you could use one of the in ter lin ear Bibles
that has He brew and Greek in it and find
that pas sage in the He brew. It would be
trans lated as “‘eres’ is the Lord and the full -
ness thereof.” Then as a re searcher just
 taking a lit tle break, you could put your
com puter cur sor on ‘eres’ and see where all
of the other verses are with that word. 

Also, you can pick up your Sep tu a gint,
the Old Tes ta ment in Greek. It may give
you insights to these words that are not oth -
er wise avail able to you. Maybe even theo lo -
gians have n’t thought about it but you have 
because you’re an inves ti ga tor, a sci en tist.
The way the Sep tu a gint trans lated these
words into the Greek is “the ge is the Lord’s
(i.e., geol ogy) and the oikoumene and all that 
dwell therein.” This is the model for the
World Coun cil of Churches’ ecu me nism. It
hap pens to be in the Sep tu a gint and it pre -
dates the World Coun cil, so don’t push
your Septuagints off the shelf because you
think they are too lib eral. It’s in the Bible.
Oikoumene is trans lated “world and every -
thing that dwells in it.” It’s the bio sphere.

The geo log i cal earth is the Lord’s and the
bio sphere is the Lord’s. That’s the con text
within which we’re doing our research. 

Eval u ate your Small Starting Pro jects
in Light of Where You’re Head ing
The top re search pri or ity is biospheric phys -
i ol ogy with in teg rity. Now think about that. 
By phys i ol ogy, I mean the pro cesses of
oikoumene. One of the things we know is
that this struc ture is some thing to which we 
are very strongly chained. We have be come 
a ma jor geo log i cal force on earth as a hu -
man spe cies and the ques tion we have to be
ask ing 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 re search ac cord -
ingly. So eval u ate your small start ing pro -
jects in light of where you’re head ing. The
re search and the earth is not ours. The
oekomene is the Lord’s. This an swers a great
num ber of ques tions we’ve been ask ing.
For ex am ple, do we change our own ge -
nome so that in an other 200 years we can
look back at what hu man be ings were like,
now that we can see them from the per spec -
tive of post-hu mans, from the per spec tive
of a ge nome now cho sen by the mar ket
rather than by God’s cast ing 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
re search, I think, can be mea sured against
whether this re search that we’re do ing ul ti -
mately leads to mak ing our psalm part of
this greater Psalm. 

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

Mod er a tor:
As the panel mem bers were shar ing, it
dawned on me, what an array of human
vari a tion, intel lec tual vari a tion, and style
vari a tion we have seen from our speak ers!
That thought fills me with a great deal of
hope. If the Lord has sup plied folks like
these to ask and answer the ques tions we’re
all con cerned about and he sup plied you
and lots of oth ers like you around the world,
I think there’s a lot of hope for the Chris tian
com mu nity and for sci ence. I feel more pos i -
tive now than I have for a long time. P
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Audi ence: How do you main tain a sense of
won der when work ing on your research? What
about the say ing that famil iar ity breeds
con tempt? 

DeWitt: Albert Szent Györgyi, who is a Nobel
Prize win ner and phys i ol o gist, wrote an essay in 
Per spec tives in Biol ogy and Med i cine when
he was 65 or 70. He described how he was in love 
with rab bits and wanted to really under stand
them. He began to study rab bit mus cle and tried
to find a straight mus cle with par al lel fibers. He
fur ther exam ined the biophyics of the rab bit
psoas mus cle by inves ti gat ing its struc tural
com po nents, actin and myo sin. Then late in his
career, he dis cov ered that he’d lost some thing,
his love for rab bits! In his essay, he described
try ing to ascend the lad der back to dis cover
where he lost what he lost. He also said that there 
were some sci en tific areas of great inter est that
he inten tion ally did not study so that he could
main tain his sense of awe and won der. 

I think you can main tain your sense of awe
and won der about things you really know, but 
Szent Györgyi dis cov ered just what you’re say -
ing. Things became rou tine even though they
were ini tially won der ful. So he kept some things
unstud ied so that his won der would con tinue.
He was like a child right on through to his death. 
I think that a researcher needs to be a per son
with child like won der that bub bles over when
shar ing infor ma tion with oth ers.

Audi ence: I’d like to hear from other mem bers
of the panel about how they main tain their sense
of won der.

Keister: Some times that you have to push
through a rou tine and fin ish some thing. There is 
a sense of won der but it does n’t always carry the
day. Rob ert Bly wrote a book that deals with
 various per sonal char ac ter is tics that one can
cul ti vate and strengthen. One of them is what
Bly calls “the war rior.” He par tic u larly gives
exam ples of what a war rior trait is and it’s not
sim ply going into bat tle with a machine gun.

It’s things like fin ish ing your Ph.D. dis ser ta -
tion. He men tions that explic itly. I think there’s
a place where one has to say, “Yeah, this is won -
der ful and all that but I have to fin ish it.” At
some level the loss of won der is sim ply a con se -
quence of “the fall.” I don’t know any body in
any pro fes sion who main tains won der 24 hours
a day. We all stum ble, and the thorns of life come 
up and beat us down. 

Price: In my work at ECHO, it is easy because
we are deal ing with some of the incred i ble liv ing
resources that God has cre ated and put on the
earth. These resources can be a ben e fit to the
poor. I strongly sus pect that there’s no need for
any body to be poor if we just ade quately stud ied
the uni verse and learn how to make use of it. I
don’t believe God has put more peo ple in the
world than we are capa ble of feed ing. In many
ways, it’s a wor ship expe ri ence when I walk
around the farm.

The moringa tree from India is one exam ple
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
nutri tious. In fact, a num ber of peo ple now are
mak ing leaf pow der and using it in hos pi tals and 
clin ics in the Third World for mal nour ished
babies, moth ers who are preg nant that have had
a bad his tory with giv ing birth, and moth ers
who can not give enough milk to feed their
babies. If you go to a hos pi tal, you expect to get a
shot or med i cine. But if you are told to eat a leaf
of a tree, that might not make you too excited.
The Church World Ser vice in Sen e gal got amaz -
ing results pre scrib ing moringa tree extracts.
They give patients a lit tle baggie with green
pow der from the moringa tree leaves and pre -
scribed add ing a quan tity to baby food. 

The seeds of the moringa tree can also be used 
to purify water. Peo ple along the Nile River dis -
cov ered a for mula for use years ago: mash the
seed up, add mash from one seed per quart of
water, receive clar i fied water by the next day
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because the sol ids have set tled down and 95% of
the micro or gan isms have set tled out with them.
I still would n’t want to drink that if I had other
options, but it’s a lot better than drink ing con -
tam i nated water. The roots can be used as a
horse rad ish sub sti tute and are even sold that
way in some cases. The blos soms taste about like
a rad ish. The pods are a very pop u lar veg e ta ble
in India. That’s just one plant in God’s cre ation!

Fos ter: For me, the Chris tian life is life in ten -
sion. I wish that every morn ing I could get up
with joy and won der, but I don’t. A lot of days I
sol dier 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 per son who
con stantly asks ques tions and I don’t like to take
things for granted. If you are con stantly ask ing
ques tions about life, you’re going to be ask ing
ques tions about the things you really enjoy.
Even when there is a sense of won der and there
is a sense of joy, the thought ful life is a life of
ques tions and a life of ten sion. 

Another pos si ble point of ten sion is the ques -
tion of fam ily—rela tion ships with a spouse and
chil dren. I have five chil dren and I really enjoy
com ing home and see ing my 19-month-old come 
to the door. He’s very excited to see me. I have to
bal ance that with the enjoy ment of see ing data at 
2:00 a.m. from the neu tron beam. I love being in
the lab, but I love being with my kids. So I have
to bal ance those loves. Maybe that’s some thing
like com mu ni ca tion within the Trin ity that we
heard about ear lier. 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 chil dren. The
Chris tian life bal ances var i ous won ders, joys,
and loves.

Seales: Every time I turn on my Win dows
2000 machine and it runs, I’m full of won der! I
started out work ing in com puter vision and I
worked really hard to try to build sys tems that
could do intel li gent things. The best vision sys -
tem I ever built was my daugh ter. She sees better 
than any thing I ever built in the lab and it hap -
pened a lot eas ier. I echo the com ments about
fam ily. When ever I lose the won der with what
I’m doing, I bring my kids into the lab and I
show them the stuff we’re doing. Seeing their
reac tion makes it worth while again because they
love it. It brings the won der back to me because I
see it through their eyes.

Keister: C. S. Lewis writes about the joy that
sur prises you. He also writes that if you seek it
on its own, you’ll never have it.

Audi ence: Last spring, I read some of the writ -
ings of Rich ard Feynmen, a Nobel Prize phys i -
cist, who writes about joy and won der! Books
about sci ence will tell you about the sci en tific
method, hypoth e ses, test ing, etc. Ein stein took
issue with that. He said sci ence moved ahead by
won der and joy.

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

Seales: The fac ulty group that I pray with
every week really helps me. Requests can be
shared with them that are a lot more spe cific
than what you usu ally do at a prayer meet ing in
your church. You know you can pray for the
Dean and the deci sion that he’s going to make
over you and other peo ple in the depart ment.
Working through those things helps me to real -
ize again that God is sov er eign, and that takes
some of the dif fi culty out of it for me. That is
very empow er ing

DeWitt: Don’t mis take com mit tee work for
research. When I came to Wis con sin, I was so
pleased and so amazed at our com mit tee meet -
ings. Some of them were very impor tant com -
mit tee meet ings. I got the agenda, usu ally from a 
sec re tary, not from the sci en tist who was head -
ing up the com mit tee. We went through the
entire work of the com mit tee and fin ished in 1¼
hours, and we’d have the final report. I did n’t
think that was pos si ble but that’s the way most
of my com mit tees are at the Uni ver sity of Wis -
con sin. Some times we meet twice. 

I’m chair man of the Under grad u ate Research 
Awards Com mit tee. We dis pense about two-thirds
of a mil lion dol lars and we have two 1¼-hour
meet ings per year to do that. We love to do
research, so we hire other peo ple to do a lot of the
other stuff. One of my com mit tees hired a per son 
to write up meet ing results because we all
wanted to get back to our research. It was kind of 
fun doing it quickly. It’s a sci en tist thing to fig -
ure out if you can do some thing really impor tant 
fast and well. 

Keister: It has not been my expe ri ence that
acri mo ni ous debates occur in the uni ver si ties
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because the stakes are so low. Things like revis ing the cur ric u -
lum gen er ate enor mous amounts of acri mony, includ ing
com mit tees of very busy peo ple.

Fos ter: I read a story about Paul Brandt’s life, Ten Fin gers for 
God, describ ing how Brandt worked sev eral years as a car pen -
ter. Brandt used that expe ri ence later. I won der, “What skill does 
God want me to learn so that I use it later?”

Audi ence: What is tech nol ogy going to look like in the future?
Do we con sider the per ils of tech nol ogy or the prom ise of tech -
nol ogy? To what extent do Chris tians have a respon si bil ity to
exert influ ence in sit u a tions where there is poten tial peril in
tech nol ogy?

Seales: We have teamed up with an edu ca tor and a psy chol o -
gist, who can do human studies for us in some of our pro jects. As 
we build tech nol ogy, we do so with humans in mind. We try to
ana lyze these pre lim i nary stud ies and release the devel oped tech -
nol o gies together with our find ings about how the tech nol ogy
impacts humans.

DeWitt: Two peo ple came out on the wet land 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 won der ing about is where are all the ani mals?”
I looked at him with amaze ment but he was seri ous! I looked at
his wife and she was agree ing. It was a great day for ani mals. We 
saw lots of ani mals. These were very edu cated peo ple. So I
quizzed them and dis cov ered that this was the first time they
were really out on a wet land. But prior to that they had watched
nature films on pub lic tele vi sion. If my marsh had been put into
their con trol for a major land use deci sion, they would have
allowed the marsh to be filled because they did not know that
wetlands are peace ful places with not much hap pen ing. There
aren’t pred a tors swoop ing out of the air all the time pick ing up
muskrats. It’s just basi cally a very peace ful world. 

I worry about vir tual real ity and about edu ca tion that comes
to us largely through vid eo tapes and other visual means. Most
of the world is very dif fer ent than how it is being por trayed in
vid eos. We run the risk of los ing cre ation, while care fully pre -
serv ing all the good vid eos!

Audi ence: How does a Chris tian deal with intel lec tual prop -
erty? How do you main tain con trol of intel lec tual prop erty so
that it can be used in an appro pri ate way rather than sold to the
high est bid der?

Price: The botan i cal gar den in St. Louis has a man, who at per -
sonal risk, made a col lec tion of all the moringa spe cies in the
world. Since his grad u ate work would soon be done, he wanted
to find a place that would love the moringas. So he sent us the
cut tings of a cou ple of them. He later sent me an email and said,
“I will be in trou ble the rest of my career if these are given to
any body. I signed a col lec tion per mit that restricted the pas sage
of this stock to oth ers unless I could guar an tee that no com mer -

cial use would ever be made of them with out an autho rized
agree ment.” 

How could I ever pos si bly guar an tee if a mis sion ary in Nige -
ria wanted this plant that noth ing would hap pen to it? I
under stand devel op ing coun tries are upset that rich com pa nies
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 dis burse things
that God has made around the world. This plant does n’t belong
to a par tic u lar devel op ing coun try. It is part of God’s cre ation.
Such a restric tion would com pli cate our abil ity to oper ate a free
seed bank that shares God’s cre ation. We are going to destroy
these donated moringa spe cies since we do not want to cul ti vate
any plant that we’re not allowed to give away.

Seales: I’ve seen two approaches to intel lec tual prop erty. One
is to release things to the pub lic domain. A sec ond is to start a
com pany and then dis pense with it as you will.

Audi ence: Another prob lem is that many uni ver si ties main tain 
own er ship of intel lec tual prop erty, and so they decide how to
mar ket the intel lec tual prop erty.

Fos ter: It’s a com plex topic. I know the uni ver sity’s increas ing
inter est in mak ing money off my ideas has made it harder to get
fund ing from indus trial sources. 

Audi ence: We have some thing new in our depart ment. Pre vi -
ously we just devel oped crop vari et ies and then freely dis pensed
them. If there was any money, it would come back to the depart -
ment in a gen eral sort of way and go into devel op ing new
vari et ies. Now we have a very spe cific sys tem that directs 20% of 
the prof its back to the research ers. A researcher with a lucra tive
prod uct can make a lot of money! It’s not good to research some -
thing risky or that has lit tle impact.

I have ques tions about pri or i ties in research. How can we as
Chris tian research ers pri or i tize the devel op ment of high tech
stuff that makes life eas ier with tech nol ogy and that cares for
peo ple who make $2/day? How do we wres tle with this issue? 

Price: It’s hard to know your own heart. If you believe God is
call ing you to do a par tic u lar thing, that answers the ques tion.
Oth er wise, I think God gives us a lot of free dom. We need to be
doing sci ence. We need basic research, applied research, and a
wide range of things.

DeWitt: The verse in Mat thew 6:33, “Seek ye first the king dom 
of God…” is good to keep in mind when you’re mak ing choices. 

Price: I won der about the verse in Ephe sians 2:10 (NLT) “For
we are God’s mas ter piece. He has cre ated us anew in Christ
Jesus, so that we can do the good things he planned for us long
ago.” If the cor rect inter pre ta tion of that pas sage is that God has
pre pared good works, then a par tic u lar good work might be
devel op ing non-hybrid crops for the poor part of south ern Illi -
nois. Maybe God has a whole range of good works, and we
should pick some of them while not wor ry ing about the ones we
can’t do.
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Keister: While the Amer i can grad u ate edu ca tion sys tem is
con sid ered the best in the world, it does not con vince the prod -
ucts, the stu dents, that they are actu ally better pre pared to do a
lot of things other than their the sis research pro ject. There’s a
need in the world for gen er al ists and Chris tians are well suited
for that. Your grad u ate school expe ri ence gives you the abil ity to
dig deeply into some thing. Par tic u larly as a Chris tian that abil -
ity and expe ri ence may pre pare you to do some thing dif fer ent in
the future. Keep in mind again as a Chris tian to say, “I’m not
going to be the clone of my advi sor. I’m going to pro ceed in this
pro ject and if God calls me to do some thing very dif fer ent five
years from now, I’ll have the tools to do it.”

Price: When I was near the end of my doc toral stud ies, a pro fes -
sor told me some thing very lib er at ing when he said, “Now
you’ve shown you can mas ter a field, go mas ter what ever God
calls you to mas ter.”

Fos ter: I was just in China where they were har vest ing rice by
hand. My ques tion was, “What is my response to be to the pov -
erty that I see?” I did n’t have an answer to that ques tion. I’ve
asked myself, “Should I be doing my research or should I be
doing some thing more spir i tual such as feed ing the poor?” God

can use things that don’t seem to be so spir i tual. I need to be
faith ful in what I’m doing right now. 

I was in Ukraine speak ing on the sub ject, “Are reli gion and
sci ence com pat i ble?” A stu dent came up to me after the main
ses sion and said, “You know, I used to be an engi neer and then I
became a Chris tian. I was con vinced that the only way I could
serve God was to go to sem i nary. Now you’ve come and talked
about your work as a believer and as a sci en tist. You can pres ent
a wit ness to a com mu nity which I can never reach as a sem i nar -
ian. Why did I give up being an engi neer? I never knew this
pos si bil ity existed.” 

There are stra te gic oppor tu ni ties in all kinds of fields. We
have to be care ful we don’t use that as an excuse to do any thing
that our whims lead us to, but there is some thing to be said for
strat egy.

Audi ence: The impor tant thing, that strikes me as being so
obvi ous and yet is so rare in my expe ri ence, is hav ing a Chris tian 
com mu nity that can pray through rough deci sions with you.
Often it’s very dif fi cult to get a church com mu nity to grasp your 
dilemma. It is good to pray with a peer group of believ ing sci en -
tists or aca de mi cians. P


