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The relationship between scientific it~quiry and religious faith has been a subject 
of curiosity ever since the inception of science.' Indeed, one might date it as 
far back as ancient Greece, depending on one's definitions. Hoivever, in the 
last ten years it has attracted the broad interest of amateurs and specialists 
with an intel-nsity hitherto unseen. Books are being written, conferences are 
taking place, public lectures are being given, debates held, research articles 
published, new orga~~izations established and old ones experiencing new vitaIiQ> 
and the media have taken notice. Believers of all faiths a~;d scientists from all 
disciplines are beginlling to take part in the discussion. 

What are the seasons for this veritable explosion of interest in religion 
and science? Certai~lly one sig~~ificant factor has been the influence of the 
John Templeton Foundation, wl~ieh has become quite well known for 
encouragi~~g interdisciplinay work in science and theology tllrougla its prestigious 
Templeton prize and its Science and Religion Course Progra~n.~ Howevel; 
other initiatives appear to be at work as well. The growtln of the Internet in the 
past decade has given rise to a i~u~nber  of sciencelreligion discussio~~ groups, 
the best-hown ofwhich is the META Bistserver coordinated by Williarn Grassk3 
Post-secondary teachers have likewise been able to electrol~ically nemork 
with one another to exchange ideas. Christian organizations of scientists 
interested in the relationslaip between their research, their profession, and their 
faith are 11ow very active in Canada, the US, England, and e l~ewhere .~  The 
creation-evolution debate in the US is ongoing, and its impact has been felt 
both im; teaching guidelines in certain states and in the recent founding of the 
Discovely Im~titute,~ a consortium of academics with a common interest in the 
possibility ofeinpirically detecting intelligent design in living (and no!;-livil-rg?) 
 thing^.^,^ 

Robert niran~ is professoi* of PI?):sics ulid Applied Mathen?atics at the Ulziversity 
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The relative sigr~ificance of each of these factors could form the basis 
of doctoral work for a good nulnber of sociology students, and it is not my 
purpose to consider this issue here. Howeven; two "sackground effects appear 
to be at work that at t11e least cannot be neglected and that I think would 
sooner or later have ge~ierated the sol? of interest in the relationship betweell 
science and religion that we have now. 

The first of these effects Iias been the persistellce of religious faith 
worldwide. Although church attendance has been in decline in most 
industrialized nations (the United States being a notable exception), belief in  
God appears to remain important to most of the general p o p ~ l a t i o n . ~  
Furthennore, the education level of the overall population is higher than ever 
before in Z~istory, and more and more believers within various religious traditio~ls 
are able to better articulate their faith and to appreciate the subtleties of difficult 
theological issues. Concurrently the roots of various faiths are under 
unprecede~ited levels of academic scrutiny, driven in pal? by advances in 
archaeoloa and Biblical criticism. The research on the l~istorical Jesus provides 
an example of this,9 a study that has gained inedia ~~otoriety because of the 
Jesus Seminar.I0Added to this mix is a growing level of religious pluralism in 
western nations; a near-instantaneous ability of news media to cominunicate 
internationally; and a growth of non-governmental peace, justice, and 
e~ivironrnental groups whose concerns often dovetail with those of religious 
faith, especially Christia~~iQ. 

The second effect has been the stunning advancement of science and 
technology in the twentieth cenhry, pal-titularly in the last decade. More than 
ever the results of science - whether from a~ithropoloa, physics, biocliemistry, 
psychology, or any other subdisciplil~e - are raising questiol~s about our most 
cherislied beliefs at a dizzying rate. The pace of scientific progress is so rapid 
that even experts have difficulty keeping up with the latest developments. 
Col~siderjust some of the new discoveries made in the past five years." More 
than twen@ new planets have been discovered outside of the solar system. 
Cloning moved from the realm of science fiction to science fact. Fermat9s last 
theorem was finally proved, ending 200 years of mathematical speculation. 
Evidence has been collected that ove~wheIlningIy indicates dinosaurs became 
extinct because of a comet that smashed into the "ducatan peninsula 65 millio~l 
years ago. We have begun to unravel the rneclialaisms of how we age, offering 
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the prospect of radically extending hermala lifespaa~s. Fibre optic cables now 
link our cities together in an infomation higl~way that tvill soon allow us to 
transmit the contents of an entire library in a matter of seconds. Genetically 
modified foods are IIOW availaue in our supermarkets. The top quark - the 
last padicle in the standard model of subatomic particles - was discovered. 
Animal intelligence has been sllown to be far greater and subtler than was 
previously thought. Supergigantic black holes - 1,000,000 times heavier than 
our sun - have been found at the centers of most galaxies, and it is likely that 
our own galaxy has one at its core. The Human Genome project announced a 
preliminary blueprint of human DNA. Cosmology has provided us with a rnap 
of the detailed structure of the temperature of the night sky (the microwave 
background radiation, a remnaa~t of the Big Bang) to srach a high degree of 
precisio~l that we can gain empirical informatior1 about the first instants of 
creation. 

Such a rapid rate of discovery has a rather dazzling effect, both within 
and beyon~d the scientific community. We marvel not only at the technical 
expertise required to aclmieve these results but also at the very deep questions 
raised by the majesty and subtlety of nature. Such questions touch 586. the heart 
of religious faith. In a persistently religiously curious world it would seem 
ilrevitable that discussions of science and religion will arise. 

My purpose here is to consider the broad impact of these discussions 
for Christian faith and theology. S~rclu discussions typically are cast in either 
confrontatioa~al or co~~ciliatory tones.I2 In the former case, the general 
presupposition is that the scientific and religious outlooks are two solitudes 
that inevitably conflict, or at best are independent of one another. In the latter 
case, the general approach is to articulate a tl~eology that is integrated with a 
scientist worldview, or at least to open up a dialogue which anempts to find 
some common ground. I shall adopt an intermediate perspective between 
these two viewpoints, in which I shall raise some of the questions and 
implications for Christian fheoloa that arise from modern scientific study. My 
purpose is to emphasize that the breadth and depth of scientific research is 
raising theological and practical concerns of relevance to the Christian 
community. I shall not attempt to provide specific responses to these concerns, 
although I will conclude with a brief proposal for a framework as to how they 
 night be addressed. Ht is my hope that the Christian community will give these 
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issues the aaentiolz they merit, so that our faith can have integitgr itt a sciel~tific 
age. 

The differences bebeen faith and science appear to be obvious. Most people 
regard science as being concerlted with what is, whereas faith is interested in 
how things ought to be. Faith deals with c6why" questions, whereas science 
deals with ""how" questions. And Ivhereas the experiences of faith are Qpically 
regarded as personal and private, science makes use of experimentation that 
yields a body ofpublic data and knowledge. 

The process of experime~~tation Is at the heart of scientific inquiry and 
forms the framework by which its questions are addressed. Science begins 
with observations about something one might be il-iterested in - the weather, 
the behavior of rabbits, the darkness of the sky at night. Next we make a 
guess - propose an explanation - about what might cause these observations. 
Then we carry out more observations and experimeilts that will test the proposed 
explanation or hypothesis. This process of improving hypotheses with 
experiine~rts and then using the refined hypotheses to develop new experimellls 
is repeated until we achieve genuine - albeit partial - understanding. The 
simpler and more elegant hypotheses are regarded as the most afiractive, 
partly for aesthetic reasons but primarily because experience has repeatedIy 
shown that they provide the best (i.e., inaximally predictive) explanations of 
the pfienomena. The scielltific process is one that involves hard work, long 
hours, false starts, tedious computation, creative thinking, and psychological 
effort. However, most, if not all, scientists find it to be a very rewarding 
process - one that not oniy leads to the amazing results me~~tioned previously 
but also has enormous social, economic, and philosophical impact. 

The process of science actually has a close relationship with the Judeo- 
Christian faith. Throughout the Bible we have testimony that the natural world 
is solnethiiig that can be untderstood because it reflects the glory of a God wllo 
can be known. As we read in Psalm 19: 

The 2 w ~ ~ x 1 s  declare the glory of God, and the skies proclaim the 
work of His hands. Day after Day they pour forth speech; night 
after night they display knowledge.I3 
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For another exaanple, in Proverbs 8 Wisdom (personified) was present 
before the creation and was intimately involved with its creation.'TThe universe 
is regarded neither as a place Iarhabited by capricious spirits, whose whims 
cannot be reliably knowla, nor as a glace that God has abandoned. Rathen; it is 
a creation reflective of its Creator's wisdom, yet distilact from its Creator. This 
same assumption - that the foundatiolls of the earth, the laws of  nature, 
reflect wisdom or reason - hmss the underpimring of all scientific investigation. 
Simply put, if scientists didn't believe the universe could be understood with 
reason, they would~l't bother to try. 

John Polkinghorl~e has likened the relatiollship between Christian 
theology and scientific Illquiry to that between two cousins - beneath the 
differences there is a clear resemblance.I5 The comlnolr faith in the u~~derlying 
wisdom of the universe is one example. Other exaanples include the cornmoll 
rationality, the comlnon sense of awe at the majesty and intricacy of the 
~aatural world, the novelty present in scientific discovery and in coming to 
faith, and the incompleteness of understanding inherelit in each discipline. 

However, there is also an inherent tension between the hvo approaches, 
one that is often underappreciated by adherents on either side. Science regards 
the universe and its componellt parts as its owla to be investigated. The relevant 
questions are objective in tone and character, with anything regarded as fair 
game for putting under the microscope s f  rational scrutiny. But faith - and 
especially Christian faith - views the world as an arena in which one seeks a 
relationship with God - tlae Great Other.IG In this case the relevant quesrio~~s 
are primarily concer~~ed with persolla1 iravolve~nent, vvl~etl~er to God, to family, 
to friends, to society3 or to the natural environment. 

The self-limiting objectivity wl~ich underlies the scientific  neth hod is 
chiefly responsible for its success. However, it also is at the heart of the 
tensions which are present in the science-faith dialogue because it raises the 
issue of what it means to expiailr something. From a faith perspective relational 
explallations (which illcl~ide but are not restricted to the supernatural) are 
cornmo~~ly viewed as sufficient. Explanatioir of a given phenomenon is in 
terms of either human or divine motivation: ""God declared . . . ,""has called 
. . .," "It's enough to know God did it . . .," etc. Tlre very nature of Christian 
faith elzcourages this relatiolaai perspective and its impofftance is ce~itral to 
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Christia~i theology. However, it is antithetical to a scientific approach, which 
seeks objective and impersonal explia~~atioas for (in principle all) plaenomena. 
Explanation of a phenomenon througi an assertion that "God did it" (effectively 
a supemahpal explanation) is regarded as no explanation at all. To be satisfied 
with this kind ofexplanation is to effectively halt any scientific investigation 
into the subject. Conversely, to provide a scientific explanation for something 
suggests to many that no further ~notivational explanatioll is required - if 
eai-thq~~akes are explained by the shifting of tectonic plates, then what is meant 
by tlie asse1-l-ion that Cod was somehow i~~volved (or not) in the earthquake? 

This is perhaps the chief question scientific research poses for theology. 
The more seamless the scientific description, the less relevant a theological 
explanatio~l appears to be. This problem goes much deeper than the old "God 
in the gaps" conundru~n, for it raises concerns that lie at the core of our 
u~lderstanding not only of God but of human freedom as well. Indeed, some 
scientists assert that theology has no epistemic content whatever but is at most 
a form of persolla1 expression.17 This perspective is not an acceptable one for 
Christianity, which claims an evidentiary basis for God's action in this world. 

The challenge for modern Christian theology is to articulate the relevance 
of faith explanations in a culture where scientific expla~iations are so highly 
valued and effective. In sending out his disciples, Jesus advised them to be as 
wise as serpents and intlocent as doves.18 In proclaiming the Christian gospel 
in a scientific age, we likewise will find ourselves steering a careful path between 
skepticism and credulitgi.I9 

The traditional issues 

The science-religiori dialogue has traditio~lally been concerned with cosmology, 
evolution, and rniracIes.' This Is no accide~d, since these subjects are rooted in 
some of our deepest questions of faith. Although the i~itellectual territory they 
present has been well travelled, each subject continues to raise p r o k ~ i ~ ~ d  
questions for Ghristial~s in a scientific culture. 

Cosmology is the subject devoted to addressing the question, Where 
did everytliilig come from? Although born in antiquity, it remains one of the 
most excitillg fields of science today.1° Tlie twentieth century revealed more 
about the structure and origins of the universe than huinanki~id had learned in 
all tlie preceding ce~ituries combined. We have learned that our universe has a 
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definite history, one that began about I5  billion years ago. The contellts of our 
ulliverse are the remnants of a gigantic explosion - the Big Bang - whose 
residual heat we detect in the form of the microwave background, a bath of 
radiation at a temperature of 3 O K .  By human terms it is ufterly immense, 
coillaii~ing 100 billion galaxies, each ofwl~ich has 100 billion staa.s. It is expandh~g, 
with the latest supernova data suggesting that (on average) all galaxies are 
receding from one another at ever-increasing rates of speed due to an overall 
expansion of space and time. 

Cosmology presents us with a set of limit questions that provide fertile 
ground for ttl~eological reflection.21 Did a~~Ilg/thing come before the Big Bang? If 
so, what? If not, what is the nature and significance of the initial instant of 
creation? What is the origin of the paa-ticular features of our universe? Is the 
physical description ofthe cosmos equivalent .to an explanation of its existence, 
or is soanethinlg more required? Is a Designer responsible for these fe"eaures in 
some way, and if so, how? What level of influence (if any) is exerted by the 
Designer over the design? What is a theologically plausible balance between 
chance and necessity? 

An illtriguing feature of cosn101ogical theories is that the equations of 
physics which underlie them depend upon physical constants that ~ t ~ u s t  take 
on very particular values in order for life as we know it to be able to exist. 
These consbnts, such as the strenghs of the forces governing electromagnetism 
or radioactiviq, the rate ofthe expansion of the universe, or the values ofthe 
masses of subatomic particle, are not detern~ined by the equations themselves. 
There is no logical obstmction in their taking on any desired value, and so they 
must "s determined by experiment, However, even very small adjtastments in 
their empirically determined values yield logically possible universes that are 
uninhabitable (as deternilled from the equations). For example, if the relative 
inass of the neutron to the proton is adjusted by as little as one percent, stable 
stars would not exist, a i d  stable molecular compounds such as water could 
not form. Further stildy of the equations indicates that of the possible universes 
one could obtain from the basic equations of physics by adjusting the physical 
constants of nature, onllgi a very tiny Gaction of them are inhabitable by carbon- 
based life. The nunnerical coincidences required for this to happen by chance 
are enonnous. 
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Since we are living things, we can only live in a universe for which 
these nulnerical coincide~rces are satisfied, and the features of nature that we 
observe will at the least be conlstrai~~ed by this possibility. This idea is referred 
to as tile Anthropic Principlee2'At first sig1l"ct would appear to provide comfo1-t 
to people of faith, for the many empirical coincidences required for life to exist 
are quite suggestive of the existence o f a  rational, pu~-poseful, and irlitelligent 
creator who has an interest ill 1ife.'J5 However, two alternate expla~latiotls are 
possible. One is that the constants take on the values they do because of some 
more fundamental physical theory of w11icl1 we are currently unaware. The 
other is that any universe which can exist logically also exists empiriealiiy, and 
we happen to live in one of the very few conducive to life.23 

Is a11 of existence simply the result of soisle grand cosnnic accident? Or 
is it possible we are part of a creation? This is the principal theological issue 
that cosmology raises. 

Evolutio~lary biology raises similar questions to that of cosmology, but in a 
more pointed way. It addresses the question, where did we come from? All 
religions attach significa~~ce to life, and Ghristia~lity particularly asserts that 
God has a special role and interest in the origin and develop~neant of life, 
especially human life. The relationship that humans have toward one another 
and their creator is central to both peace theology and salvation theology, and 
so whatever scientific inhrlnation there is to bear on the nature of life will 
have at least indirect theological relevance. 

As with cosmology, a great deal was learned in the t~ventieth celltury 
about the structure and development of life.24 In the cells of all living things is 
a, molecule called DNA, whose stre~cture encodes ail of the genetic information 
relevant to a particular orgarnistn. DNA laas the property of self-replication, 
and this propem forms the basis o f e v ~ l u t i o n . ~ ~  The basic idea of evolutioln is 
that, given a set of differing replicators, those that are most effective at 
reproducing ill a given environment \will be the ones that appear in succeeding 
generations. For example, if two equal-sized populations of green lizards and 
brown lizards are present in an environment which has predators that eat 
brown lizards but not green ones, thela after a few gellerations there will be 
few, if any, brown lizards. The environment, by virtue of the presence sfthe 
predator, lnas selected out green lizards, and so Iaas l~aturaliy selected out the 
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green lizard replicators. No replicating process is perfect, of course, and small 
errors (mutations) in the replicators will be selected (i.e., more likely to 
reproduce) by some environments and not by others. The evolutionary 
hypothesis is that this mechanism of natural selection through mutating 
replicators is sufficient to explain the complexity of all life: the forms of life we 
see today are here because their ancestors were the most efficient at reproducing 
in the environmental conditions they found themselves in. 

So, evolution provides an answer to the origin of life question - but it is 
one that many of its proponents and opponents find theologically unattractive. 
The reason is the same: the process of natural selection through replicator 
mutation raises the question of God's role in at least the development of life, if 
not in its origins. Simply put, if the complexity of life arises from a process of 
environmental selection, what is left for God to do? 

Much has been written about this subject, and feelings about it run 
intensely on both sides of the issue. I shall confine myself to a few brief 
remarks. The issue runs much deeper than the question of literalist 
interpretations of the opening chapters of Genesis. The Christian assertion of 
a loving God who has an interest in life faces a formidable challenge. Ifevolution 
is "God's mechanism," clarification is needed as to what this means. What 
exactly is it that God does that would allow someone to distinguish Him/Her 
from a deistic spectator? How are catastrophes (such as the comet that 
purportedly killed the dinosaurs) incorporated into the theological picture? If 
the structure of life provides evidence of intelligent design (as a growing number 
of researchers assert6,'), then by what means has the design been actualized? 
If evolution is wrong, then what is the mechanism underlying life's origin and 
development? To say "God did it" is no more adequate an answer than saying 
"Toyota did it" when asking about the construction of a car. Moreover, why 
has the evolutionary paradigm been so successful in other fields of biology if it 
is incorrect? An improved description would at least have to explain that. 

I am not claiming that the above questions are fatal to the assertions of 
Christian theology, and indeed there is much ongoing work in this subject.26 
However, they present unique challenges to Christian faith that are not easily 
dismissed by an intellectually honest person. Unlike cosmology, whose 
foundations reside in equations of physics that appear to transcend the universe 
they describe:' evolution deals with extant structures within a particular system. 
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The challenge evolutio~l presents is that of i~mcorporating the logic of mutative 
self-repIicatiors in a cha~lging ealvironment with the claim of a God of love who 
finds humans much more valuable than the birds of the air.27 

Miracles are the third traditional aspect of the science/religion discussion, one 
that is typically underapp~eciated.~~ Since (by definition) lniracles are not 
repeatable under colltrolled conditions, this suggests to many that they are not 
legitimate subjects of scientific investigatio~~. For skeptics this is sufficielat 
reason to disrlsiss them, whereas for believers it is a comfort to think that there 
are perhaps limits to science. Miracles refer to phenome~~a that apparently lie 
outside of the (hown)  natural order yet are coranected to it at least insofar as 
they are reportedly observable. In my opinion this makes thein legitimate 
subjects for rational scientific inquiry. That the subject of i~avestigation might 
limit the inquiry in some way ouglat not to dismiss them from consideration, 
for all scientific investigatiotl encounters limits one way or another. 

The foundations of Christiatlily are intimately connected with miracles, 
for the central assertion is that God was incarnate in the person of Jesus 
Christ. The New Testment buttresses this claim to no small extent by referring 
to a co~ssiderable number of lniracles Jesus performed, sucla as walking on 
water,29 healing the sick,30 calming a storm,31 converting water inlo wine,32 
and more. These miracles are described in a fairiy concrete way, often noting 
the degree of skepticism on the part of the people who observed the phenomena. 
For example, Mary's first response to the a~lmouncement that she will give 
birth to a is to ask, How can this be, since I am a virgin? - an intriguing 
display of scientific curiosity in a prescie~atific culture. She at least knows that 
virgins don't have babies. Moreover, the gospel writer Luke kiiows tlris, and 
expects his readers to know it. Of course the most importa11.t miracle of all in 
Christianiry is that of the resurrection of Jesus, and three gospels note the 
doubts held by the fo'oilowers of Jesus concenling this pheno~nenon.~~ 

111 a modern scientific age the task for ChristianiQ is to articulate the 
role and nature of the miracles that play such an integral part in its fou~adations. 
This is a difficult challenge. To assert that the miracles did not take place is to 
deny any special action of God in the nnalsner described in theNew Testament 
(as well as casting aspersio~as on the integrity of the WT writers). Ifmniracles 
are simply poorly understood natural phenomena, then what special role does 
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God or Jesus play in their instantiation? For example, if Jesus9 calming of the 
storna on the lake is only coincidelace, what re~nains of the status of Jesus' 
authority and of the theoBogical significance of the event? Conversely' if we 
affirm that miracles occur, what exactly is it tlnat is being affirmed? Does the 
water change into wine instantaneousIy, or is there some interventionist 
sequential process by which it took place? If we assert a virgin birth of Jesus,35 
what is it that we are assert-ing? The New Testament does not provide us with 
sufficient data to fully answer these sods of questiolns in detail. However, in 
my view our current levels of scientific knowledge and biblical criticism should 
lead to a reappraisal of the nature of miracles. At the very least we can outline 
what are and are not plausible scientific understandings of such events, and 
reassess our theological reflections of them. 

Of course, an intellectually honest investigation of this sol? would not 
stop at Christian miracles, but would go on to investigate miracles in other 
faiths and miracles which lie outside of sacred writings ofthe various reIigious 
traditions. Those miracles not judged as fabrications then present new material 
that must be incorporated into a Christian worldview. The task is made all the 
more difficult because of the widespread nature ofpoor reportage, false claims, 
and pseudoscience. Vet I believe it must be aEempted if we are to maintain the 
i~ntegrily ofthe gospel message ita a fresh way. 

The subtle disciplines 

Many scientific disciplines are not obviously connected to theology or a religious 
outlook 01.1 the tvorld. These include sub~ects such as pllysics, mathematics, 
geology, and many of the applied sciences. However, fkrther reflection indicates 
that these subjects also have a part to play in the sciencelreligion discussion. 
Geology is perhaps the most obvious example. Indeed, it was Sir Charles 
Eyeil's book Princkples ofGeology, in which the geographical features of the 
earth were portrayed as arising h r n  slow-working natural process, that provided 
a formative influence on Darwin's ideas concerning evolution.36 Although 
evolution has since tended to eclipse geology's role in the relationship between 
theology and science,:' the e a ~ h  sciences still have an ongoing part to play. 

Geology is the only discipline outside of cosmology that provides us 
with an empirical window into the very distant past.38 From it we have learned 
that the earth is a place in which natural processes operate gradelally over very 
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long periods oftinne to yield rivers, mountains, valleys, islands, and canyons. 
By its methods, the earth has been deternl~ined to be about 4.5 billioil years 
old. The earth is a dynamic object in which the continents move on tectollic 
plates (occasionally giving rise to earthquakes and volca~lic activiv), and its 
interior has a ~nultilayered structure whose details are still being understood, 
Catastrophis~n, in which the earth's observed features appeared due to a 
seqilence of cataclysmic events, has been ruled out as the don~l~nant formsbtion 
mechanism, Neverhheless, more recent research has indicated "cat rare events, 
such as the earth's hypothesized encounter with a comet, can induce major 
changes over very short periods, as noted above. In the iast twenty years 
extraterrestrial spacecraft have indicated that several of the lnoolas of Jupiter 
and Saturn also have dy~iamic geological properties which are only just now 
beginnillg to be u n d e r s t o ~ d . ~ ~  

Althoudl geology raises challenges for tl-ieology similar to those pmvided 
by evolution in tenns of the origin of the earth, it has its own distillctive set of 
questions. Since the earth is a place in which geological events can unexpectedly 
produce human disaster, in what sense can we aMribute goodness to creation? 
Indeed, in what sense (if any) can we assert that creation has fallen from some 
state of pre-paradise, given what we now know about the earth's fo'onnation 
and its dyllalnic s t r~ct inre?~~ Seismic activity introduces a small ele~nent of 
randonllless into everyday living in certain parts of the world that many find 
difficult to reconcile with a God in full control of events. The same can be said 
for the weather, in which lid~tning bolts occasionally strike. Yet we have biblical 
testimo~ly that God's purported influence in the world extends to geological 
events, both apocalyptically4' and hist~ricallgr,"~ including ever1 the resurrection 
of Jesus. Geology raises the question of the degree and character of God's 
donvlinio~l over the planetay-sized phenonsena that exert an influence over our 
lives that we so oken take for granted. 

Yet these same pl-ieno~l~elia also induce within us a deep sense of awe 
and wonder, a sense which geological understanding can edaanlce. A trip to the 
Rocky Mountains or the Grand Canyon excites in people not only curiosity as 
to where they came from but also a sense of the finitude of existence and 
reverence for the natural order and what nnigllt lie beyond it. If our geological 
curiosity can in part be satisfied by the scientific naethod, perhaps our reverence 
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is indicative of a God who upholds the natural order. But the imprint of that 
God in geological processes remains obscure. Can it be clarified? 

One possible means of clarieing God's role in the n~atural order is as the 
author of the laws alld processes that geoIogy - and all of sciei~ce - describes. 
This is the domain of physics, that subject whose goal is to u ~ ~ d e r s t a ~ ~ d  nature 
at its most fimdamental level possible, Physics is the most exact of all the 
sciences. It deals with the deepest organizational Levels, the most extreme of 
natural col~ditions, and uses the most exact mathematical equations, all of 
which seem re~note from the humall conncer~~s of Christial-n faith. 

However, physics has had a major impact on philosophy and theology:3 
and its methods are regarded as paradigmatic for the other sciences. The 
belief of Renaissa~~ce scientists in the existence of a Lawgiver led them to seek 
an interpretation of the natural world in terms of laws.' This conviction in an 
underlying wisdo~ma of the natmal order has been noted above, and it was 
something about which Newton was quite explicit44: There exists an infinite 
and omn@'present spirit in ~ ' h i c h  nzalter is ~~zoved according to ~?aatherrzatical 
laws. Newon's conviction ofthe omnipresence of a God evho is the ulti~nate 
causal agent led him to develop laws of physics which are taught worldwide 
today in higls schools and unsiversities, and on which all of the applied sciences 
and engineering disciplines rely. 

These laws are now referred to as the classical laws of physics. They 
are deterministic (the future state of any system can be predicted from its 
present state), reductionistic (the behavior of an entire system is determined 
by the behavior of its constituent parts), and realistic (the laws of physics 
provide an objective description of the v~orld in an absolute space and time, 
illdependent of any observer). To a high degree of numerical precisiora they 
describe the behavior of galaxies, planets, geological processes, fluids, gases, 
ballistics, light, heat, and sound. They naturally lead to a view of any natural 
system as a cEockwork machine that operates according to ktlowable and 
reliable laws. The universe itself is regarded as the ultimate piece of clockworl<, 
set in place by a deity who lets it run by itself. 

The twentieth century witnessed a revolutior-n ils scientific thought in 
av"nch all of these ideas were o v e ~ h r o ~ n . ~ ~  The experimental confirmation of 
Einstein's tl~eories of special and general relativity indicated that space and 
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t ine  were not absolute, but were instead an i~~tercomected dynamical smcture 
that both lnfluellces pliysical events and is influe~~ced by them. For example, 
gravitation has the effect of slowing time down relative to distant observers 
for whom gravity's effects are weaker, Experiments carried out on maeter at 
atomic and subatomic distance scales i~idicated that physical systen~s are not 
deter~nillistic but instead must be described in probabilistic terms. More recent 
work on physical systems such as coupled pendulu~ns indicate that very small 
changes in the initial state of a system lead to i~icalculably large changes in its 
subsequent development. Quantum mechanics and chaos theory respectively 
describe these phenomena, and they together challenge the classical notion of 
physical determinism. They also challenge classical reductionism, since in Inany 
circumstances it is not possible to meaningfully reduce a system to its constibent 
parts. All three together force collsiderable revision of the notion of realism, 
since the experirnental contriva~lces used to explore a given system can have a 
lion-negligible effect on its developnnent. 

Relativity, quantum mechanics, and chaos theory have indicated that 
the universe has a much richer structure than anyone ilnagined a century ago, 
one that provides festile ground for theoIogical reflection. They form re-eminders 
that our pictures of God ought not to be limited by our current utlderstanding 
of the way things are. The inadequacies they point out in the clockwork 
universe provide some genuinely new possibilities for envisioni~lg how God 
might act in a seemingly deterministic world. They raise anew the question as 
to what kind of God the God of modern physics 

The laws ofphysics describe with very high precisiol? the natural world, 
by mathematical equations that go we11 beyond their original formulatiorr. For 
example, the equations of the quantum theory of electromagnetis~n predict 
experimental outcomes to ten decimal places in accuracy, a level of empirical 
precision far greater than anphing anticipated by the original practitioners of 
the theory. So effectively do the equations ofphysics work that Eugene Wigner 
corn~nented that mathematics is an unreasonably effective gifi that we neither 
u~iderstapld nor deserve.47 1s it indeed a reflection of the divine 

The matiilennatical equatio~ls uliderlying physical law do not seem to need the 
natural world in order to exist. They have a highly transcendent character, one 
that seems to exist "out there" in a realm of abstract t11ouglzt.~~ The ontological 
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status of matheinatics is an il~trigrning question that continues to occupy the 
aMention of philosophers. It is dificult to inaagine that the truth of a mnat11ematical 
theorem is dependent upon the existence of mathematicians, human life, or 
any other form of life for that maMer.'OYet at the same time matkelnatics is 
constructed to serve purposes, not only for physics, but also for other fieids 
such as finance, biostatistics, and circuit design. 

The theological status of mathenratics represellts an avenue of study 
that is largely unexplored. Is mathematics discovered or invented'? Did God 
invent it, or is It an intrinsic part of the milad of God? Why are some 
mathematical theories fruitful in science and others notfls  this fruitfulness 
somehow representative of the choice a Creator might make in designing a 
universe? 

The frontier disciplines 

Several areas of science raise concerns that are much more iinmediate and 
practical than those discussed above, and that occupy a coiasiderable degree 
of public attention. They include genetics, psychologgi, ecology, and computer 
science as well as the applied sciences, wlrose technological character has a 
direct impact on our society and our lives. The territory is too vast to be 
covered here, so I shall confine myself to a few brief remarks. 

Of all the sciences, psychology elljoys the greatest level of popularity 
arnollg Christians. This is no surprise, given the relational character of religious 
faith noted above - psychology is the science pen-taining to relatiot~ship and 
behavior, and so we should expect it to be of interest to people of faith. 
However, it is also the science for which it is most difficult to deal with effects 
o f l ~ u m a ~ ~  bias, and underlyi~~g theological assumptions about human nature 
have ail enormous inlfluence on how clinical psychologgr is practiced. It is not 
~ny purpose to discuss these issues here. 

A general tl~eological question raised by psychology is the nature of the 
self.51 What does it mean to be a conscious being? Do con~scious beings have 
free will? If so, what are the limits to this free will"?The very nature of these 
sorts s f  questions is simultaneously scie~~tific and theological in tone. Only in 
recent years are neuroscience experiinents being carried out to empirically 
determine (partial?) answers to the~n,~%anwers that, in my view, ssIlould lawe 
a profound impact on Christian thought. For the core of the gospel message is 



20 The Conrad Grebel Review 

to proclaim a God of love who has a special interest in hulnans and who calls 
them to right relationship with one another. It is difficult to understa~nd how 
this message can be ~neaningful unless there exists genui~le freedom of will to 
respond in love to actions of love. 

Are we fkee to act? Or are we biological ~naclnines carrying oirt algoritlx~lic 
illstructio~~s, our "sense ofpersotla1 identity and free will. . . no more than the 
behavior of a vast assembly of nerve cells and their associated 
It is very difficult to see how to reconcile the latter viewpoi~at with a faith 
perspective. Indeed, the judgments we make concer~iing human personhood 
and the freedom to act in a lawlike world are analogous to those we make 
concen~ing divine personhood and God's freedom to act.j4A naturalistic view 
of the world that would expunge it of a freely acting Creator might also be 
expected to expunge it of freely acting conscious entities as 1~e l I .~ '  Yet to assert 
free wili is to assert a fulldamental limit to either tlie domain of scientific 
inquiny or to the completeness of its descriptive power.21 Will experimental 
work in this area iilevitabIy be laden with theological presuppositions? 
Alternatively, can a theology of human freedom suggest new experi~nents that 
might be perforln~ed? 

The information sciences provide related theological challe~lges. It is 
estimated that within twenty years a desktop computer will have the processi~ig 
capacity of a liuman brain.j5 Efforts are in place now to develop a computer 
that will simulate human consciousness. "Nhat will it mean to have a machine 
that thinks, with opinions, emotions, ideas, and expectations? Will it be alive 
or conscious in some sense? If we judge it to be so, should we make it part of 
our human commuuiQ? Should we make it part of our faith comn~unity? Do 
we preach the gospel to it?j6 

Genetics provides an alter~late perspective on what it means to be 
human.57 Upon completio~l of the human genome project, the elitire nucleotide 
sequence of human DNA will be determilled and we will know the blueprint 
of human life. Of course, it will be a further task still to interpret the bluepri~lt 
-but obtaining the plans is a necessary first step. But a first step toward what? 
The prospects offered by this k~owledge raise new questions for Christians 
(and indeed everyone) to wrestle with. Followil~g the healing ministry of Jesus, 
it would seem reasonable to use this iraformation to cure genetically based 
diseases. Yet this same knowledge faces us with the possibility of manipulating 
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human genetic information to achieve desired ends. But whose ends? Those 
of the parents or those of the govemmenlt in power? And which desires? If we 
find ourselves able to engineer beauty, intelligence, muscular strength, and 
lo~agevlty in ftrture generations - even to a lilnited extent - to what extent 
should we act on this Icnowledge? Where is God calling us? 

Ecology provides us with yet a difkrernt perspective, one that calls into 
question our relatio~mship to all other tl1ings.4~3~~ We have learned that all life 
forms have a degree of interconnectedness that catmot be neglected in terms 
of human development. Species extinction, global warming, erosion of the 
ozone layer, pesticides, acid rain, air pollution, and imuclear waste are all issues 
ofpublic concern rooted in scientific study. Ifwe are to take seriously the call 
of God to be stewards of creation, then it will be necessary to take ecology 
into account. The questioi~ raised is one familiar to Christians: What does it 
mean to be stewards of creation? However, fillding the answers to this question 
in the last twenq-five years has been very complex, due to the enormity of 
the proble~ns and the intercolmectedness of the issues. The challenge faced by 
the church is to arkiculate a call to stewardship of the easth that is scientifically 
sound and biblically well motivated. 

Science raises questions for Christian believers that they ought not to ignore. 
These questions range from the practical to the abstract, touch upon both 
private and public spheres of influerace, and impact on our notions of both 
God and huinanity. While each topic merits far n-rore aBention than space 
permits here, H would like to propose a fra~nework for theology that might be 
helpful in tacklilmg these issues. 

My proposal is that Christian theology become a mucln more col-rigible 
discipline than it presently appears to be, by which I mearm it slzould be open to 
revision as relevant new information becomes available and which ideally is 
cu111rrHative ill its illsights. To do this with integriv would involve a clarification 
of the distinctio~ls between its main asse~$ions and its inore peripheral aspects. 
Christian1 theoloa is predicated on a core set of beliefs that over the ages h a ~ ~ e  
been encoded in things like catechis~ns and statements of faith. Although mansly 
Christians have an intuitio~r as to what these things are, in the development of 
tl~eological perspectives relevant to scientific concerns it is essential to distinguish 
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the core beliefs from the peripheral ones, and to specify to what extent these 
belief's can be corroborated or refuted by further experience. One expects the 
core beliefs to be much more resista~lt to revision that the peripheral ones, as 
is the case in scientific research. 

An example might be helpful here. Christian tlaeology assumes the 
existence of a personal God having particular characteristics, among them 
omniscience. Taking this to be a core assumption, one could then ask how 
God's omiscience might be mai~ifest in this world, and develop certain auxiliary 
theological proposals concerlling this idea. Along these lines, Polkiragl~orr~e'~ 
has suggested that the chailenge posed to classical deter~ninism from quanwnn 
theory and chaotic p h e n o ~ n e ~ ~ a  has potential implications for understanding 
God's omniscience, taken to mean that God knows everythillg that can be 
known. However, if the future is genuinely unknowable (as quantum theoiy 
and chaos imply), then even an omniscie~lt God cannot know the future. It is 
a revision of a traditio~lal understanding of God's foreknowledge that strives 
to be faithful to scripture while taking modern science into acco~i~lt .  It is a 
corrigible picture, one that could be revised and cumulatively improved in light 
of further scientific developanents and theological reflection. It also has wider 
iawplications for theodicy and free will that merit further study. 

%f theology and science are goillg to have any meaningful form of 
discourse, then the verisimiiitudi~~ous character of the scientific e~~terprise will 
]lave to be taken into account. My goal in sltetching out the issues in this paper 
is to encourage Christian theology to beco~l~e amuch more cosrigibie discipline.j9 
A gospel relevant to a scientific age demands nothing less. 
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