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Cover illustration

We have chosen a Celtic Cross as the image on our front cover. The meaning
of its ancient symbolism is a subject of debate. Some believe that the circle
represents the sun, which pre-Christian Celts worshipped as the source of life.
Early missionaries to the Celts appropriated this symbol for the God who
created not only the sun, but everything else as well. So the Celtic cross
unites creation with redemption, a symbolism that we think is befitting for an
Essay on a theology of science.
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Preface

The present Essay is the first of a series to be published annually by the
Doctrine Committee of the Scottish Episcopal Church, in which we explore issues
relevant to Christian discipleship in the modern world: science, the arts, gender and
sexuality, and so on. They are called ‘Grosvenor Essays’ simply because the
Committee meets at Grosvenor Crescent in Edinburgh. These essays are not formal
discussion documents; but we do hope that they will help readers in our Church (and
beyond) grapple with important issues. Nor are they statements of official positions;
but we do believe that what we say is in keeping with the teaching of our Church.

The first Essay is concerned with ‘science and theology’. While there are
already many fine contemporary contributions to this important dialogue, this Essay
is distinctive in a number of ways. First, many contributions to the science-theology
dialogue to date explore how the methods and results of science should (or should
not) influence theology. In the following Essay, we wish to take the reader in a
different direction: to theologize about science, to ask how as disciples of Christ we
should think about the scientific endeavour. In other words, our concern is with
developing a theology of science.

Secondly, this Essay is based on a series of focused, face-to-face science-
theology dialogue between members of the Doctrine Committee: a Bishop, a
diocesan dean, three university academics in theology and religious studies, a
teacher in a theological institute with a chemistry doctorate, and a physics professor
who has some biological expertise. Our conversations took place over a two-day
residential meeting. The written contributions submitted by all Committee members
following this meeting are edited together to form the following Essay.

We have called our Essay Sketches towards a Theology of Science because
it is necessarily preliminary and incomplete. Moreover, the style is deliberately
polyphonic in bringing together contrasting voices. These features serve as
reminders of the dialogical process of the Essay’s genesis, and of its containing only
working ‘sketches’ towards a future canvas. But if it serves to stimulate reflection and
discussion amongst those in our Church and beyond about science, the Essay would
have served its purpose. Please tell us the fruits of your reflection and discussions!

The Doctrine Committee of the Scottish Episcopal Church.
Elspeth Davey (Secretary)

Very Revd Dr Gregor Duncan

Revd Canon Dr Michael Fuller (Convenor and Series Editor)
Dr Alison Jasper

Revd Professor David Jasper

Revd Dr Michael Northcott

Professor Wilson Poon (Editor of Grosvenor Essay no. 1)

Rt Revd Brian Smith

If you would like to discuss issues raised in this essay, please contact Wilson Poon
(w.poon@ed.ac.uk) or Michael Fuller (MichaelF @tisec.scotland.anglican.org).



1. Introduction: Are the Church and science strange bedfellows?

Mention ‘the Church’ and ‘science’ in any conversation, and the chances are that
the words ‘Galileo’ and ‘the Inquisition’ would follow hot on their heels. The way such
a conversation is likely to develop is captured succinctly by the actor Richard
Griffiths’, who played the part of Galileo in a production of Bertolt Brecht’s play The
Life of Galileo: ‘By stifling the truth, which was there for anyone to see, the Church
destroyed its credibility with science.’ Griffiths’ caricature, or something like it — that
‘science’ and ‘religion’ are mutually hostile to one another — is strongly embedded in
the popular imagination. Before we can attempt to build a theology of science, a
certain amount of ‘ground clearing’ is necessary.

First we will show that the one-sided ‘conflict’ model of the relation between
science and religion has little historical basis. Of course, there has been friction, and
the friction has frequently arisen out of a putative incompatibility between science
and the Bible. We therefore move on to a consideration of the nature of biblical and
scientific texts by way of the opening chapters of Genesis. Finally, science and
theology are often conceived as necessarily incompatible because of the latter’s
appeal to authority. We end this section with a consideration of the nature of authority
in science and theology, showing that it plays a surprisingly similar role in the two
disciplines.

1.1 History: moving beyond the ‘conflict’ metaphor

Historians have in recent decades revisited a number of historical ‘flashpoints’
which have been presented as occasions when ‘theology’ took on ‘science’,
inevitably resulting in a bloody nose for the former. Take, for example, the celebrated
cases of Galileo (in the seventeenth century) and Darwin (in the nineteenth).

Galileo, it is true, was condemned by the Roman Catholic Church for teaching
that the earth orbited the sun. But the scientific evidence for a moving earth was
simply not ‘there for anyone to see’. (The reader may consider how s/he might
convince a skeptic using seventeenth knowledge and technology. After all, to an
observer on the surface of the Earth there is no sensation of movement, whilst the
sun visibly moves across the sky during the course of a day!) The moons of Jupiter,
seen by Galileo through his telescope, could at best be an illustration, but not a proof.
On a wider intellectual front, Galileo’s contemporaries were committed to finding truth
in ancient texts interpreted according to tradition. Most of them thought that there
was no compelling evidence to change their interpretation of what these texts said
about the earth. Galileo remained a faithful Catholic to the end, while many of his
opponents were astronomers in holy orders. To read the episode as just a fight
between science and theology is not only simplistic: it risks missing a most important
lesson — the difficulty of convincing whatever dominant authority of the day. (Mitchell
Feigenbaum, who made the revolutionary discovery that certain patterns of
behaviour of chaotic systems are universal using little more than his pocket
calculator, took two years to get his first paper accepted for publication, testament to
the conservatism of today’s scientific establishment.)

Darwin never pronounced on theological matters. He was on good terms with
many clergymen throughout his life, and his evolutionary theories were defended by

' We have deliberately eschewed the formal academic apparatus of footnotes and bibliographic
references, although authors whose work we use are named in the text. On the other hand, we give an
annotated list of further reading for those who want to explore the issues raised in more depth.



several of them. Darwin’s loss of faith later in life was triggered primarily by the death
of his daughter, rather than by his science. On his death, no protests were made
when he was interred in Westminster Abbey. However, a number of his supporters —
most famously Thomas Henry Huxley — insisted that evolutionary theory was
opposed to the Church’s teaching, and would brook no compromise with the
ecclesiastical authorities. To understand what was going on in this case, we must
remember that in Huxley’'s day the profession of ‘scientist’ did not exist. The
‘scientists’ of his day, in England at least, were leisured amateurs — indeed, many of
them were clergymen. Huxley was determined to wrest control of the scientific
establishment from such people; hence his anti-clerical crusade. Again, what lay
behind this affair was not the relationship between theology and science per se, but
rather the particular political and social conditions which obtained at that time.
Unfortunately, people with political and social agendas have continued to pit ‘science’
and ‘religion’ against each other ever since.

Such analysis has repeatedly shown the inaccuracy and poverty of appealing
exclusively to the ‘conflict’ metaphor in explicating the multi-facetted relationship
between science and theology in history. In fact ‘conflict’ is only one of the four ways
in which science and theology could relate, according to the theologian, philosopher
and one-time physicist lan Barbour:

e Conflict — the kind of view propagated by the popular retellings of
historical cases such as those above. The biologist Richard Dawkins
and the physical chemist Peter Atkins are well known contemporary
proponents of this view.

e Independence — this view assumes that science and theology are
both important, but they address different aspects of the human
search for truth. It might be argued that science is about generating
knowledge, whilst theology is concerned with the right use of that
knowledge — with questions of ethics, for example. The
paleontologist Stephen Jay Gould’'s talk of ‘non-overlapping
magisteria’ is a contemporary example of this view.

e Dialogue — some commentators are not content with simply affirming
that science and theology are important, but separate. They insist
that useful and stimulating insights can be had from the dialogue of
the two. The majority of writers today on ‘science and theology’
adopt this view.

e Integration — some scholars (such as T. F. Torrance and, in some
respects, Barbour himself) believe that it might be possible to
produce a comprehensive system which embraces theological and
scientific insights.

Note that we need not take these as four ‘cut and dried’ compartments: indeed, some
scholars have developed far more complex schemes (usually involving these four
elements) in their attempts to be more nuanced in their approaches to the
relationships between science and theology.

1.2 The Bible: how we read texts

In many of the historical episodes in which science and religion were
supposed to be in head-on collision, one of the underlying issues had been a putative
disagreement between what the Bible said and what science taught. Historically, as
well as today, such issues often come to a head over the first few chapters of



Genesis, especially Chapter 1. We turn now to examine these texts as a ‘test case’ to
tease out some of the reasons why the Bible may be deemed to conflict with science.

There is more than one version of the creation story in the Hebrew Bible —
and Genesis 1 is somewhat odd among ancient narratives of this kind in not starting
with a great mythic war between opposing forces, one of them God. Conceivably
liturgical in origin, its climax is verse 26, the creation of humankind; and its intention
is to address the question ‘why’ rather than ‘how’. In other words it might be said that
it addresses the issue of creation from the opposite (but not necessarily opposing)
perspective to science. Science begins with observation and accumulates data that
prompt questions, while Genesis 1 begins with a theological given (‘God created’)
and seeks to understand the nature and purpose of creation, with its focus in
humankind, from its given origins (verse 2). It declares the presence of God’s
creative activity in all things, and at the same time the radical distinction between
Creator and creature. The theological insistence on the doctrine of creatio ex nihilo
(‘creation out of nothing’) is certainly implicit in the early verses of Genesis, but its
fundamental concern is to establish the principle of creation out of chaos and of
‘ordering’. It is this with its faith in the ‘larger hope’ of God’s purpose, far more than
any arguments from literal readings of the biblical text, that falls foul of evolutionary
principles that find their most celebrated expression in the work of Charles Darwin.

Generalizing from this reading of Genesis 1 and its possible relationship with
science, we can say that theology and science should be regarded as different
modes of discourse (and there are many others). It might be suggested that pre-
Reformation understanding of the Bible, that readily sustained four- or five-fold
readings of the biblical texts, would have been less susceptible to the nineteenth
century controversies between religion and science than biblical interpretation after
Luther and Calvin, which suggested that there was only one way of reading and
understanding a text. The medieval Franciscan scholar Nicholas of Lyra, for
example, proposed four ways of reading the texts of Scripture: literal, allegorical,
moral and anagogical (that is, pertaining to eternal truths). These readings are
different, but not contradictory. After the Reformation, biblical interpretation became
more ‘scientific’. Indeed, the literature scholar Peter Harrison has recently argued
that this ‘hermeneutical turn’ (as it is known) at the Reformation was itself one of the
immediate factors that led to the rise of modern science — it gave Western
intellectuals the cue they needed henceforth to read the book of nature in an equally
literal manner, without looking for hidden levels of meaning. Interestingly, however,
this ‘new hermeneutics’ from the Reformation also gave rise to the potential for
divergence between the Bible and scientific enquiry in the long run. Quite simply,
there was a danger that they were trying to occupy the same space in the enterprise
of faith and understanding.

So, if we are to move towards a theology of science, we need to be acutely
aware of the nature and claims of biblical language, as also of the language of
science. Thus, to turn to a related passage in the New Testament, when John 1 uses
the expression ‘in the beginning’ it is not a temporal statement so much as a claim for
the nature of ‘being’ (‘all things came into being through him’). It is, in a sense, a
metaphor. Both theology and science use metaphors, but in rather different ways,
and for different purposes. In the words of the philosopher Paul Ricoeur, we need to
clarify both the distinction between and the collective unity of ‘modes of discourse as
modes of use, such as poetic discourse, scientific discourse, religious discourse,
speculative discourse, and so on.’

The biblical accounts of creation are poetic discourses, probably closely linked to
liturgical praxis and the government of the way we live in relationship with one



another and with God. Their metaphors have a dramatic intensity that is quite distinct
from the predominantly scientific understanding of the nature and purpose of text that
underlies most of our post-Reformation biblical hermeneutics. Scientific accounts are
also metaphorical, but their purpose is quite different, being outside the necessary
context of a relationship with God (or even one another). Keeping these distinctions
in mind will help us avoid unnecessary problems in the science-theology dialogue.

1.3 Authority: who you listen to

Theology and science are often seen as incompatible because the way
theologians are supposed to ‘defer to authority’ in their work, whether it be written
authority (chief among which is the Bible) or authoritative persons (most obviously,
the Pope for Catholics). We therefore move to discuss the understanding of authority
which obtains in science and religion. To do so, we must first identify the questions
which it is believed may be answered by an appeal to authority. Reference to
authority is usually made as part of a process of settling disagreement. Disagreement
may be in the field of individual belief or in the field of corporate practice. We can
therefore usefully begin by considering the notion of belief.

Within the activity of science we may ask the question: If we are taking part in
the activity of science, what moves us to give our assent to a particular theoretical
point of view? The answer to this question would have many components in it. We
may refer to the comprehensiveness of the theory and its ability to explain a wide
range of phenomena. We may cite its predictive power. We may make reference to
its ‘intrinsic beauty’ and simplicity. We may see these and other factors as
contributing to a cumulative case in favour of our giving our assent to it. There will in
addition be a family of factors which can move us to assent, but which operate in a
different way. We may be impressed by the fact that Professor X believes this theory,
and as we have respect for him we may find ourselves tending to believe likewise.
The fact that a theory is branded in the literature as new and exciting and suggests a
large number of research opportunities may move us to adopt it. Such factors can
make our adoption and eventual ‘belief’ in a particular theoretical position personally
compelling.

Likewise within theology we may ask: If we are taking part in the activity of
theology, what is it here that moves us to give our assent to a particular point of
view? We may point to its ability to do justice to our foundational scriptures. We may
cite its consistency with views expressed in the tradition as it is developed in many
parts of the world. We may point to its ability to explain points where deviation from
that tradition appears to be advocated. We may cite its consonance with other beliefs
that we hold in other fields. Also, as in the case of science, there will be another
family of factors which also move us to belief. The person who advocates the view in
question may have a particular sanctity, or be seen as having gone through the hard
knocks of life and have an inherent authority to speak. The position may be a position
advocated by a very charismatic and powerful personality. It may be a position
exciting in its newness, and whose cracks and flaws have still to emerge.

Thus within science and theology there can be factors that invite us to give
our assent by seeking to justify the belief, and factors that invite us to give our assent
by citing factors about the belief that make assenting to it an attractive option, which
eventually compels our heart and mind. The adoption of certain beliefs by
‘authoritative persons’ is one example of the second kind of factor. But in neither
science nor theology is this the only factor. Within both disciplines argument,
discussion and debate among individuals, groups and traditions is part of the rational



process by which beliefs are shared and tested, and, sometimes, conviction is
achieved.

What about practice? Science is not just a set of theories, it is a corporate
and shared activity. Theology too cannot be isolated from practices that it entails —
the practices of a particular religion. Thus we face the question of authority
concerning practice. Here we face the family of questions, not concerning our
intellectual assent in matters of belief, but questions as to who has the right to direct
our activity in a particular way, in the field of either science or theology.

This question arises because the activity in each area is corporate, and
individuals who share in the activity have often entered into some sort of informal
contractual or covenantal relationship, with others in the field, to work collaboratively
together. There has been a tradition within the western world that universities have a
right to direct research. Government and industry too set up research projects, and
have authority in the direction of resources. The need to have corporate loyalty within
a research programme is important. So too within the field of religion: constraints
governing the behaviour of adherents of that religion, their following common
practices concerning baptism, worship etc., is also part of its life. The question arises
as to who has the right to give direction. In both instances, ‘authority’ is a key notion
because of the importance of the corporate in both scientific and religious life.

Science and religion are not matters that one pursues as an isolated
individual (though an isolated individual may have great insights to contribute), but
they are corporate activities where decisions concerning the norms within which they
are practised need to be made, and so questions of authority regarding the direction
of particular practice arise. In science there are those who set the framework for a
research programme (albeit with due consultation) and there are those who agree to
operate within the framework that has been set. Within religion there are those who
have responsibility for continuing to shape the norms within which a religion is
practised (albeit collaboratively).

Within both science and religion, however conceived, there will be that
element analogous to what within political theory is referred to as ‘the paradox of
democracy’. That is to say that, as a democratic individual, | do believe that the will
of the majority must prevail. However, in a vote to determine what should happen |
may often find myself with the minority. This means that | am both in favour of the
proposal (as | favour the majority will prevailing), and | am against the proposal (as
expressed in my vote against it).

So too within religion an individual can agree to operate practically within the
‘orthodox’ framework, but in terms of belief hold a critical attitude to it. Within science
a person may agree to pursue good research within a framework that personally they
would rather alter. In both there can be a healthy critical engagement between the
individual and those currently holding authority. If this reaches crisis point in science
a scientific project will break down, as trust and enthusiasm evaporates. If this
reaches crisis point in religion a major reformation may take place.

The activity of the laboratory and the activity of the church congregation may
seem initially very different, but each consists of individuals with integrity, open to
conviction on matters that concern them, seeking to work together, despite real
differences that may obtain. In both areas the interaction between an individual’'s
belief (shaped in debate), and corporate practice, can be either stimulating or
destructive. It is the task of those in authority, in both science and religion, to ensure
that the former is the norm.



1.4 Summary

Science and religion are often perceived to be at war. We have seen that this is
certainly a simplistic caricature of the complex ways in which these two areas of
human endeavour have interacted historically. Elements of conflict, independence,
dialogue and integration can be discerned in many episodes and in the work of many
scholars. Often, lying behind the element of conflict was (and is) a supposed
disagreement between the Bible and science. We have suggested that this arises
because of a failure to understand that the Bible and science belong to different
‘modes of discourse’. Finally, theology’s appeal to the Bible or other sources of
‘authority’ is often seen as setting it apart radically from science; but we have seen
that things are not as simple as that, there being significant parallels between the role
of authority in both science and theology.
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2. Critical voices

Science is one of the most powerful forces shaping the way we live today; it is
also potentially one of the most powerful forces shaping the way we think about the
world and about ourselves. In many ways, science has been a force for good — the
application of science to healthcare and food production has led to a near doubling of
life expectancy in the Western world since the middle of the eighteenth century. But
to many, science has also been a mixed blessing, with a multitude of undesirable
side effects — from pushing out God from our beliefs, to pushing out species from
rainforests. That is why many commentators on science have had some rather
critical things to say about it.

Meanwhile, scientists themselves spend little (if any) time thinking about the
wider implications of their work. When scientists do venture beyond the confines of
their disciplines and encounter these critics of science, their knee-jerk reaction is to
hear their criticisms as ‘anti-science’. It is true that a minority of science critics today
are ‘anti-science’ — at least, their writings give the impression that science has been
an unmitigated disaster, and we would be much better off without it. But many, if not
the majority, of the critical commentators on science today welcome the good that it
brings, whilst being keen to see that it does less harm. In this respect, therefore,
Christians welcome the contribution of these critics — we, too, seek a science that
contributes toward, rather than works against, the healing of the whole creation.

In this part, we seek to engage with science critically, with help from some of its
critics. This exercise will uncover many of the issues that any theology of science
needs to address.

2.1 Science and absolute claims

Science as it is now generally understood refers to a set of disciplines — physics,
chemistry, biology and others — which explore aspects of the material world, and
which share at least elements of a common methodology in trying to analyse and
understand their subject-matter. The word ‘science’ derives from a Latin word,
scientia, which has a long history, and which originally meant that which could be
known from first principles, on logical grounds alone. For us, though, the word
‘science’ means the ‘natural’ and ‘social’ sciences. These, characteristically, are the
ways of knowing that are derived from empirical observation of our world.

In the popular imagination, science is often held to be a generator of hard fact, or
certain knowledge. This is a view of science which was heavily promoted in the late
nineteenth and early twentieth centuries, by scientists and by some philosophers
(particularly those associated with the movement known as logical positivism). Such
a characterisation of science would see it as:

X Rational — that is to say, only logical thought-processes and reasoning is of

relevance to science:

X Objective — that is to say, scientific information does not depend on
individuals. When | do an experiment, it will yield the same result as the same
experiment performed by you;

x Deterministic — that is to say, science analyses successions of events which
are wholly determined by those preceding events which have caused them;

X Inductive — that is to say, science proceeds from making particular
observations to devising general theories consistent with those observations;
and
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X Reductionist *that is to say, scientists try to understand how things work by
breaking them down into the smaller things of which they are made.

Some elements of this characterisation relate to assumptions made about the
natural world, and some relate to the method by which scientists approach it. All of
them, however, have been challenged in the past few decades by philosophers of
science. The majority of these scholars do not deny the importance of the many good
things which science zand the technological applications of science *have made
possible. Nor do they demean science as a discipline: still less scientists as
practitioners of it. These philosophers do suggest, however, that some of the more
HIWUHPH pDEVROXWHY FODLPV WKDW KDY HfdE exdmfiplee DGH RQ EH
those which suggest it should be seen as the sole generator and arbitrator of truth +
do not stand up to close scrutiny.

Such philosophers have noted that the history of science is riddled with
occasions when scientists have solved complex and difficult problems not by
reasoning out solutions, but by flashes of inspiration, or by intuition, or even in a
dream (the nineteenth-century chemist August KekulZ, for example, famously solved
a frustrating riddle of his day regarding the structure of the benzene molecule when
he saw the solution in a day-dream). They have suggested that a scientist, in making
observations, actually selects the data being recorded, and thus plays a significant
role her- or himself in taking science forward (indeed, in the realm of quantum
physics the crucial role of an observer in an experiment in determining that
H[SHULPHQWIV RXWFRPH KDV ORQJ EHHQ UHFRJQLVHG 4 X
teaches that events such as the radioactivity decay of an unstable nucleus can
KDSSHQ WKDW DUH QRW LQ DQ\ PHDQLQJIXO VHQVH puFDXVHGT

Philosophers as long ago as David Hume in the eighteenth century have noted
the weaknesses of the inductive method in establishing general truths: just because
many observations all seem to confirm the same theory does not mean the theory
has been proved, because at any time an observation might be produced which
refutes it. More recently, Karl Popper has famously contended that science can never
prove anything: it can only disprove statements. Scientists, on this view, should
always seek to falsify their theories, rather than to confirm them. On the other hand,
scientists do make the leap from limited observations to comprehensive theories.
Here it is clear that they necessarily must use extra-scientific criteria such as beauty,
coherence, and economy to help them select between rival formulations more or less
equally consistent with their observations.

Finally, it has been pointed out that there are circumstances in which whole
things influence the behaviour of the parts of which they are made. For example,
genes are not free-URYLQJIL VKMHBQWLWLHY DV KDV EHHQ VXJJHVWHG
the range of opportunity for expression open to them constrained by the fact that they
are contained within larger organisms. Such observations indicate that holistic
approaches to some phenomena should be preferred to reductionist ones.

There is much that is valuable in such philosophical critique for constructing a
theology of science, although we must use this resource itself critically. For example,
some of these philosophical critiques, especially when set in the context of a
SRVWPRGHUQ DYHUVLRQ WR RYHUDUFKLQJ VWRU\OLQHYV uPHYV
as arguments in favour of total relativism. One scholar who has shown us that this
need not be so is Michael Polanyi. Having made distinguished contributions to the
understanding of chemical reaction rates and the strength of solids, Polanyi turned
his attention to philosophy of science. He demonstrated that scientific knowledge, like
DQ\ RWKHU IRUPV RI KXPDQ NQRZOH Gddientigbare @arsbnS-O\ utSHUVRC
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living-in-society. Thus far, he agrees with many strands of the critique we have been

reviewing. Importantly, however, Polanyi went on to show that some forms of
SHUVRQDO NQRZOHGJH LQFOXGLQJ VFLHQFHDOFRRW®E QQWHPLW
BRODQ\LTV SLFW XpdfisoRdl kvidwlddgg mith universal intent +shows that

there can be much common ground between theologians and scientists.

2.2 Science and gender

One sustained modern attempt to address the more absolutist claims of science
has come from feminist scholars. Their insistence on taking the side of the weak and
underprivileged, specifically (but not exclusively) that of women, means that Christian
theologians should listen to them carefully (if not uncritically).

Many feminist scholars of science are themselves scientists; their starting
point is often autobiographical. Thus, the feminist scientist and scholar, Donna
+DUDZD\ UHFRXQWYV WKDW RQH RI KHU FROOHDJXHV KDG EHJX
the playful world of SXUH VFLHQFHY ODUWKD &URXFK D ELRORJLVW O]
to the conclusion that scientists including herself were being encouraged to think and
work in a very questionable way:

«VKH MXGJHG WKDW RQH RI WKH ZD\V WKDW VFLHQV
inhibited from developing a broad critical approach to their work as part
of their core science is by learning to craft an identity that encourages
a permanently childlike innocence. In the lab itself, even to a significant
GHJUHH LQ LQGXVWUL @ forleWiraowinarilyL@rdH\drk< D
and total commitment, the scientist is free, privileged, allowed to play
foraliving +DQG KLJKO\ UHZDUGHG IRU EHLQJ RQ WKH pFXWWL

The turning point came about when Crouch investigated the social context of
her research into clonally propagated oil palm plantations in Asia and Central
America, a project sponsored by Unilever. As a result of setting up the plantations,
she discovered that indigenous people were being displaced from the rainforests
where they lived by the plantations which also introduced various kinds of pollution
threatening the whole delicate ecosystem of the area. And by upsetting the local
economy and introducing a variety of new food products, health and wellbeing in the
local population was seriously affected for the worse. Crouch was unimpressed by
the suggestion that pure science and politics inhabited two different spheres. For her,
science had become politicised.

&URXFKYY UHDFWLRQ LV FKDUDFWHULVWLF R|] D IHPLQL\

according to this approach, it is claimed typically that science cannot be described
XQSUREOHPDWLFDOO\ DV D pSXUHY VHDUFK IRU phREMHFWLYH!?
the very basic notion of deciding what is and what is not worth investigating, feminist
scholars have recognised that people do not all start on a level playing field in a
world still characterised by a general privileging of white male European and North
American scholarship. Approaches to science have tended to reflect this privileging.
Consequently the world has come to figure largely as an object to be studied and
exploited rather than, for example, a partner within a relationship of interdependency.
Detachment and a definitively disembodied rationality are the characteristics of this
knowledge.

As the philosopher (and one-time biophysicist) Evelyn Fox Keller notes, this
YLVLRQ RI VFLHQFH LV DOVR JHQGHUHG LQ WHUPV RI pWK
GRPLODWLRQ RI QDWXUH ZLWK WKH LQVLVWHQW LPDJH RI Ql
nowhere more familiar than in the writings of the Elizabethan scholar Francis Bacon,
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ZKR HVVHQWLDOO\ IRUPXODWHG WKH PRGHUQ ZHVWHUQ
REVHUYDWLRQ DQG FRQWUROOHG PHWKRGLFDO H[SHULPHC
knowledge and poZHU DUH RQH DQG WKH SURPLVH RI VFLHQFH LV H
to you Nature with all her children to bind her to your service and make her your
VODYH'YT %DFRQ FKDPSLRQHG WKH SRZHU RI pPDQNLQGY RY
reference to Genesis. Feminist scholarship has been loud in its condemnation of
such attitudes. However one of the problems with this response, is that, the
WHPSWDWLRQ WKHQ VRPHWLPHV DULVHV IRU ZRPHQ pWR
representation in scientific culture and, in its place, to invite a return to a purely
3IHPDOH™ VXEMHFWLYLW\ OHDYLQJ UDWLRQDOLW\ DQG REMHF
DV SURGXFWV RI D SXUHO\ PDOH FRQVFLRXVQHVYV 1

Countering this view, the philosopher and feminist theorist of science Sandra
Harding has dHYHORSHG uVWDQGSRLQW WKHRU\Y 6KH DUJXHV
experience ztheir standpoint tgives them a view that reveals the bias of science so
understood. She suggested that this approach can claim a stronger _PREMHFWLYLW\| WKL
VWDQGDUQHXPMWIHORULHY RI NQRZOHGJH T EHFDXVH WKH ODW:!'
of the most significant underlying assumptions they rest upon. The implicit and
FRQWHVWDEOH FODLPHRWWVRBPK MPKHRULHV WR RFFXS\ WKH u
results in what Sarah Coakley callV uDQ HSUdigathMdrRdgeé § +DUGLQJ VXJJIJHVWYV
WKDW WKLY DFFRXQW RI VWDQGSRLQW GHOLYHUV QRW OHVYV E

Standpoint theory has its critics. In general terms its weakness could be seen
as the implicit tendency towards relativism and the problematics of describing
MZRPHQTVY H[SHULHQFHY ZKHQ WKHUH DUH VR PDQ\ GLIITHUHQW
IHYHUWKHOHVY PDQ\ IHPLQLVWY UHPDLQ FRQYLQFHG WKDW
HPXVW QRW JLYH XS RQ WKH WMIIrK W Hiscles¥ Wty padichladyH VKR X O G
E\ HISRVLQJ XQDFNQRZOHGJHG SDUWLDOLW\ DQG GLVKRQHVW
argue, requires some common understanding of goals and processes of rational
thinking to which we can all aspire if only the hope of being honest and just rather
than deluded and destructive.

Donna Haraway is not a Christian feminist and in her work she opposes
tendencies she sees within the modern techno-scientific cultures of white Europeans
and North Americans to draw science into an identifiably Judaeo-Christian mythology
ZKLFK VKH EHOLHYHYVY HTXDWHV WUXWK ZLWK WKH p6DFUHG ,P
is potentially identifiable with a masculinist, patriarchal view of the divine, as the final
and absolute truth. Nevertheless, in her continuing commitment to the endeavour of
science we can see her vision of honesty and justice:
MWLRORJ\ LV D SROLWLFDO GLVFRXUVH RQH LQ ZKLFK ZH
level of the practice = technically, semiotically, morally, economically,
institutionally. And besides all that, biology is a source of intense
intellectual, emotional, social and physical pleasure. Nothing like that
should be given up lighty +tRU DSSURDFKHG RQO\ LQ D VFROGLQJ PRC
Such a vision might well be shared by Christians determined to step away from the
injustices and distortions of a purely masculinist, patriarchal scholarship (whether it
be in science or theology) yet still aspiring to knowledge and the search for the truth
that will set them free.

2.3 Summary

Science is a powerful force in shaping both our world view and our world today.
That is why it is important for the Church to engage with it. As part of our attempt to
theologise about science, we have, in this section, listened to a number of voices
critical of contemporary science =critical of the kind of absolutist claims (e.g. about
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objectivity) it often makes or which are made on its behalf, and of the ways in which it

contributes, knowingly or unknowingly, to the exploitation of the weak and vulnerable.

To use the terminology of Section 1, these critical voices should not be seen as being

LQ MFRQIOLFWY ZLWK VFLHQFH EXW UDWKHU DV FRQVWUXFW
WR HQVXUH WKDW VFLHQFH ZRUNV IRU UDWKHW KIQDY IDIDLQ\
Listening to these critical voices from outside the Church is therefore a key exercise

in our effort to construct a theology of science.
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3. Sketches towards a theology of science

+DYLQJ PFOHDUHG WKH JURXQGY E\ VKRZLhdt u¢chDW VFLHQF
strange bedfellows, and listened to a number of voices critical of science, we are
ready to move towards sketching a theology of science. Perhaps not surprisingly, our
VNHWFKHY VKRZ HDFK RI WKH IRXU HOHPHQWYV ¢écfiorfoDUERXU TV
1.1. The very attempt to sketch a theology of science means that we are seeking
MGLDORJXHYT ,Q WKLV GLDORJXH &KULVWLDQ WKHRORJLDQV 2
FHUWDLQ DVSHFWV RI VFLHQFH 6XFK UFRQIOdhBWY KRZHYHL
move us towards a more godly science, a science that contributes to the healing of
all creation. As part of a theology of science, we will want to understand why it is that
science is able to make progress in understanding the world apparently without the
HMIJRG K\SRWsKdHde fffo PLOQGHSHQGHQFHY WXUQV RXW WR EH WKl
deep theological reflection about God the Creator. Finally, if any theology of science
VXFFHHGY LW VKRXOG KDYH VLJQLILFDQW pbé&pwdenJUDWLYHY
MIDFWY DQG pYDOXHT

3.1 The theological roots of the fact-value split and its consequences

Scholars such as Michael Buckley and Amos Funkenstein have insistently
reminded us that, for better or for worse, many of the characteristics of modern
science as we know it have deeply theological roots. To delineate these
dependences is an essential part of constructing a theology of science. Here we give
RQH H[DPSOH RI VXFK DQ DQDO\VLV E\ WUDFLQWWKH WKHRO|
VSOLWYT :H KD Niendd QdJptilbsophers and feminist scholars who have
VKRZQ KRZ SUREOHPDWLF LW LV IRU VFLHQHHYT WRI DFIORKL PRW K [
MIDFWVY ZKLOH HWKLFV LV OHIW DV D VSKHUH RI KXPDQO\ LQ"
factual accounts of tKkH PDWHULDO pVWXIIY RI FUHDWLRQ +HUH ZH
genesis of this dichotomy.

Until the Middle Ages Christian cosmology spoke not only of the mind and soul of
humanity but of all the forces and beings of nature as being moved and directed by a
beneficent God. The first theologians understood the events of the life, death and
resurrection of Jesus Christ as being the means by which the creator acted to
redeem the world, both physical and spiritual. For St Paul, and for Irenaeus of Lyons
in the second century, the Incarnation and the Resurrection represented the
triumphant vindication of the original order of creation by its maker and redeemer, a
YLQGLFDWLRQ ZKLFK ZRXOG HYHQWXDOO\ DSSHDU LQ WKH
(Ephesians 1:10) of all that God had made in pristine form. Moreover for the first
theologians the physical world of nature was always, and at the same time, both a
physical and a spiritual reality. The Fathers believed, for example, that God acted on
the physical world through the agency of wisdom or the divine Word and the divine
messengers, the Angels who moved the forces of nature to conform to the divine law
which governed the physical world. Wisdom was a core theme.

The Fathers believed, moreover, that there is a relationship between how the
world is constructed and the way in which humans and other creatures are to live in it
*that, in other words, the universe represents a moral and spiritual order and not just
a realm of brute matter, which the minds and spirits of human beings are empowered
to reorder after their own purposes. This traditional cosmology set significant
boundaries on how humans were to exercise their dominion over nature. The kind of
wholesale reordering of natural order which modern science-informed societies have
advanced would therefore have been resisted by traditional Christian cosmology.
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However in the late Middle Ages a new tendency was abroad in theology that
LQFUHDVLQJO\ GHVFULEHG *RG DV GLVWDQW DQG ZKROO\ pRYV
and purposes could not be known either from the works of the creation, or from the
plain sense of scripture. Only the mediation of the Church as the presence of God on
earth could make the mysterious purposes of God known to the human mind. This
shift in scholastic theology produced a new philosophy which placed the human mind
and will at the heart of subsequent cosmological speculations. It also paved the way
IRU 5SHQDLVVDQFH KXPDQLVP LQ ZKLFK KXPDQLW\ EHFDPH WKH

This new humanism involved a radical rejection of the earlier Christian
understanding of creatureliness, an understanding that set humans in some
significant ways on a par with the creatureliness of other beings. Thus for St Francis
of Assisi, as for the Psalmists, all creatures are called to praise and worship God,
and for Thomas Aquinas all creatures are owed respect and reverence because in all
WKH WKLQJY WKDW DUH PDGH KXPDQLW\ LV DEOH WR VHH pW
Renaissance thinkers such as Francis Bacon, who anticipated in a powerful way the
modern scientific-technological project, nature is in service not to God, but to
humanity. The work of humanity in extending its power and dominion over nature is a
ZRUN ZKLFK LV pWUXO\ GLYLQtHe hakDntdnsio Malud® dor%stFRQ QH
redolent of spiritual purposes =it is ordered for human use and it is the human
vocation to reorder it; for, in the progressive extension of human power over nature,
humans are the redeemers of the fallen world of nature. But this human power over
QDWXUH FDQ RQO\ EH DFTXLUHG E\ FDUHIXO DWWHQWLRQ DQ
the believer-VFLHQWLVW PXVW UHPHPEHU WKDW pQDWXUH FDQQR)
REH\LQJ KHUY 7KH SXUSRVH RI FRQW HdrrsteDwkimyQofLY QR ORQ.
the invisible God but rather the conquest, even the rape, of nature. (Feminist critics of
science have particularly drawn attention to the violent language Bacon used about a
feminine nature.)

The insights of Bacon and other Renaissance humanists lent themselves to
the gradual secularisation of the conception of human history as one of progressive
growth in human power over the natural order. Reasoned observation of the natural
world displaced the narratives of scripture as the locus of cosmological
understanding and natural wisdom. Bodies, space, material relations were no longer
transparently creatures of the divine purpose = only human reason could discern
their true meaning. From the Jewish Kabala to the alchemical quest for gold, the
spirit of early modern scientific observation thus arose in the context of a new
theology. Funkenstein has shown us that, over time, this new theology was itself to
become absorbed into the increasingly atheological account of the universe as
mechanism. Automatism and chance have since become the driving principles
behind the unfolding of life, and God is now really excluded from view.

The response of philosophers and theologians to the growing cultural
influence of scientific description, and of the predictive power of the new scientific
method of empiricism, was inevitably a project both to emulate the new centrality of
UHDVRQ DQG WR VHTXHVWHU UHDVRQTVY SURGXFWYVY LQ UHODW
human flourishing. Immanuel Kant and David Hume both elaborated accounts of the
human good which clearly distinguished it from descriptions of physical bodies and
properties, and so the fact-value distinction was born.

7KH PRGHUQ SURMHWWHUMWKLG N tRUS tadROIbs Haeé fin
very significant ways from the cultural power of modern scientific description. The
human good is identified through rational principles which are said to be universally
NQRZDEOH E\ DOO UHDVRQDEOH SHRSOH VXFK DV .DQWTTV uQt
but aOzD\V DV DQ HQGYT RU -RKQ 6WXDUW OLOOfV puWKH JUHEL
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QXPEHUY %XW WKH UHGXFWLRQLVP RI WKHVH FRQFHSWLRQV
that over time the moral procedures which they have fostered have proved

inadequate. It has become hard for a modern individual to account for their sense of

right and wrong other than in the terms of their own personal intuition + pbelieve this

LV ULJKW DQG WKDW LV ZURQJY ,Q SUHVFLHQW UHFRJQLWLF
proposed that individual intuition is indeed the locus of morality. G. E. Moore went

further when he suggested that there is no logical relationship between descriptions

of the world and of bodies + u| D FA&Nd fvhat humans mean when they indicate that

an action is good + pYPHWWVY O6FLHQFH RQ WKLV VFKHPD ZDV WKH O
GHVFULEHG ZKDW pLV § ZKLOH PRUDOLW\ ZDV WKH GLVFRXUVE
WR OLYH $QG WKXV 3HWHU 6LQJHU FDQ VXJJHVW WKDW IRU ¥
VWUXFWXUH RI WKH XQLYHUVHY

This split between fact and value leaves the cosmos, and human life itself,
uniquely open to human manipulation and reordering in modern societies. The order
of nature on this account has no intrinsic moral wisdom or spiritual significance prior
to its construction and reordering by the human mind. Peasant (Luddite) and
intellectual (Romantic) forms of resistance to the dramatic and reconstructive powers
of modern science-informed industrialism were consequently undermined not only by
the growing social power of industrialism and the growing authority of the scientist,
but also by the displacement of naturalist and theological accounts of the human
good, and of natural wisdom, with humanist philosophy and social theory.
Philosophers such as RenZ Descartes adopted an anthropocentric frame which did
not allow that even those bodies which were closest to the human body +primates
and other sensate animals +might actually experience flourishing in ways which are
truly analogous to human flourishing, with the consequence that they viewed
vivisection and other kinds of scientific experimentation on live animals as of no
moral significance. Such animals might appear to feel pain but, lacking reason and
will, this was not what humans experience as pain. Analogously, scientists
themselves frequently failed to perceive that their own bodies might be affected by
the experiments and observations they engaged in, as was tragically evidenced in
the deaths from radiation poisoning of some of the first nuclear physicists. This
duality between mind and mechanism is equally evident in the larger disconnection
between modern urban industrial society and the flourishing of the ecological
communities on which life itself, including human life, depends. Global warming is a
powerful example of this problem. For decades, despite growing evidence of local
and continental climate change linked to human activities such as deforestation,
climatologists resisted the idea that the human species was able to influence the
HDUWKTV FO LR Ys FHcogmde ¥hd f2edback which exists in the relationship
between human activities and natural systems reveals the extent to which a modern,
science-informed culture has turned away from the divinely originated wisdom which
biblical writers discerned in the character and constitution of the non-human creation.

3.2 Wisdom: a Biblical resource

It has been suggested that a locus for the re-integration of science and meaning
is wisdom: that is, the ability to make the right use of the kinds of knowledge which
science produces. An examination of wisdom, indeed, shows it to be a very
significant resource for building a theology of science. It is, moreover, a biblical
resource. The Bible is the primary source for Christian theology, yet it has exercised
strangely little influence on the shape of the current science-theology dialogue.

The Bible teaches that the physical universe is a creation, and that it is therefore

infused with meaning. Thus, it is not only legitimate, but imperative, that we enquire
about yWWKH HWKRV RI WKH FRVPRVY WR ERUURZ WKH WLWOH R

18



scholar, William Brown). Amongst the different genres of material in the Bible, it is
perhaps the so-called Wisdom literature that most clearly witnesses to this theme.
This literature includes a number of the Psalms (such as 19 and 104), and the books
of Proverbs, Ecclesiastes and Job. (If we include the Apocrypha, then there is also
the Wisdom of Solomon.) We cannot survey in any depth this rich and extensive
corpus of material. Instead, we will pick out a few elements which would seem to us
to be key in constructing a theology of science.

In the words of the Old Testament scholar R. E. Clement, this literature presents
:LVGRP DV WKH pPpLQDOLHQDEOH ER Q@@ntidhkob®bd XvghLtléeHY WKH FU
H[SHULHQFHG ZRUNLQJ RI WKH ZRUOG f 2QH RI WKH PRVW SU
this is Proverbs 8. The chapter begins (vv. 1-21) and ends (vv. 32-36) with Wisdom
appealing to us to listen to her and follow her precepts (i.e. how we should live in the
ZRUOG M7R \RX 2 3HRSOH , FDOO DQG P\ FU\ LV WR DOO W
PH ILQGV OLIH DQG REWDLQV IDYRXU IURP WKH /25" ¢ YY
the chapter (vv. 22-31), we find an astonishing poem telling us that Wisdom was a
witness to the unfolding drama of creation. That, apparently, is the basis of her
appeal to us to live wisely, and therefore happily *the verse immediately following
WKH FUHDWLRQ SRHP UHDGV p$QG QRZ P VYeRHOeOMBAJHQ OLVWIE
NHHS P\ zD\V ¢ 7KLV LV WKH WKHRORJLFDO IRXQGDWLRQ IRU \
the book of using certain kinds of animal behaviour =*for example storing food in
response to the seasons *as displaying a wisdom that humans do well to follow.
This contrasts with modern science-informed agriculture which tends to neglect
animal wisdom, as when farmers feed animal protein to herbivores and, almost
certainly, reap BSE as a result.

It is striking that the poem in Proverbs 8:22-31 endsonanRWH RI SOD\IXO GHOLJK\
was at his side each day, his darling and delight, playing in his presence continually,
SOD\LQJ RQ WKH HDUWK ZKHQ KH KDG ILQLVKHG LW ZKLOH P
30- 1(% 6LIJQLILFDQWO\ WKH YHWE WHKHDWY DWW HEGH QR WIS O30 |
laughter :LVGRPYV pKLODULRXV SOD\Y LV WKH FOLPD[ RI <DKZt
(which, incidentally, throws considerable light on the theology of Sabbath rest). What
LV LQWLPDWHG KHUH LV PHPRUDEO\ e&igWs EdsentialyOLDP % URZ
:LVGRPTV SOD\KRXVH WKH IRUPDWLYH FRQWH[W DQG VHWWLC
SOD\HU DQG PRUDO DJHQW ¢

Rich seams of implications are here to be mined for a theology of science. In
particular Proverbs 8 critiques the one-sidedly utilitarian motivation for doing science
in our society. Positively, it encourages scientists to see at least part of their vocation
as helping all of us recover a little of that sense of playful delight and wonder with
which we all, as infants and children, first encountered the diversity of this wondrous
world. It also impels us to see the creation as generative of meaning and values, and
SO to practise a science that, both in its internal methodologies and in the way it
relates to other disciplines, seekV. WR JR pZLWK WKH JUDLQ RI WKH 8QLYH
6WDQOH\ +D XH20D Wifford Lectures at St. Andrews University).

6R :LVGRP VD\V WR XV Jdu/LVWHQ WR PH KDSS\ DUH WKRVH
WKDW ZDV QRW -REfV H[SHULHHDZHK+HRQVYBE UM \KH®\D<uEODP
DQG XSULJKW PDQ ZKR IHDUV *RG DQdb V8 XNREW, ldtad3d IURP HYLC
all his possessions, his children and his health in quick succession (1:13-2:8). -RE{V
friends insisted that his suffering could only be due WR KLV XQUHSHQWHG VLQ K
OLYLQJT -RE SURWHVWHG KLV LQQRFHQFH DQG FDOOHG RQ
very end of the book, God appeared out of a whirlwind and spoke to Job.
Astonishingly, the answer took the form of a grand tour of creation xthe earth, the
sea, the weather and the animals (including, famously Behemoth, 40:15-24, and
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Leviathan, 41:1-34) + accompanied by a running commentary from the Creator
KLPVHOI 7KH ERRN RI -REfV FULWLTXH RI pFRQYHIQWLRQDO
on a meditation of the relationship between Wisdom and creation.

Again, we cannot hope to treat the closing chapters of Job in any detail. To draw
out but one implication for a theology of science, we note that God asks Job to
consider the non-human creation from a perspective that ignores any possible utility
IRU KXPDQV 7KXV SRLQWHGO\ *RG pPEULQJV UDLQ RQ D ODQ
GHVHUW ZKLFK LV HPSW\ RI KXPDQ OLIH f :K\" p7R VDWLVI\ W
(38:25-27, NRSV). All but one of the animals mentioned in 38:39-39:30 are
undomesticated and associated with wild and desolate places. The one exception,
the horse, is discussed in terms of its untamed strength rather than its usefulness to
humans. Repeatedly Job was invited to take WKH ZLOG DQLPDOfV SRLQW RI YLH
KXQJHU WKH YXOWXUHTV IHHGLQJ HWF 7KHVH PRWLIV DUH U
Behemoth and Leviathan, creatures that stood on the border between the real and
the imaginary. Their existence is as far removed from human interest and concerns
as possible: God created them for his own purposes (including, perhaps, as
playmates; 41:5 hints at as much).

&RQWUDVW WKLV FRVPLF SHUVSHFWLYH ZLWK -REfV KRUL]R
summarises in his closing speech (chapters 29- -REYV YLVLRQ EHJLQV DW KRP
ends at the city gate; his sense of self worth is largely founded on a web of human
social relationships where hierarchical dependency is of the essence. Throughout
-REYVY VSHHFKHV ZH Ins€® & maril Dider ksLiightly Hound up with his
sense of cosmic order. If he cannot make sense of his suffering, then the whole
universe might as well be de-created (3:1ff). A hierarchical view of the animal world
comes out clearly +God, albeit a God whom Job does not currently understand, is
OLNH D pOLRQT ZKLOH -REYV VHQVH RI UXLQ LV H[SUHVYV
RI RVWULFKHVY RQH RI WKH ORZHVW RI WKH ORZ

Against this perspective, God invites Job to decentre: there is a cosmos out there
that exists and has intrinsic value wholly independent of humans. In other words,
ZKDWHYHU HOVH LW PD\ PHD®R ®MHK P HPAL\DD. PEXPP AW KIHE GLYLQH v
in Job is that we cannot even begin to reflect rightly on theodicy unless we first learn
to take a decentred, cosmic perspective.

The implications of such a reading of Job for a theology of science are many.
Here we just note that the one area of human intellectual endeavour that has most
LQVLVWHQWO\ SRLQWHG WR V X& Kveb thg Gakt Rttie®@ Wuddie®8 ] SHUVSHF
years is science: Copernicus and Galileo displaced humans from the centre of the
physical universe, while Darwin finished the job in the biological universe.
Theologically therefore, science should have the potential of contributing to the
tradition of Wisdom that Job champions +a Wisdom that recognises * R G fiérest in
his creation quite apart from any human utility +a perspective that is consonant with
much of what feminist critics of modern science would want to say. On the other
hand, a theology that takes seriously the ethos of science may hope to cut new
JURXQG LQ WKH YHIHG TXHVWLRQ RI WKHRGLF\ pMXVWLI\LQJ *

To summarise, even a cursory exposition of Proverbs 8 and the closing chapters
of Job suggests that the Hebrew Wisdom tradition should be a valuable resource for
constructing a theology of science. This tradition was, of course, taken up and
transformed in distinctively Christian ways in the New Testament +the life, death and
resurrection of Jesus being the supreme manifestation of the wisdom of God, so
PXFK VR WKDW &KULVW LV LQ 3DXOfV ODQJXDJH pRXU :LVG
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this for a theological understanding of science remain largely to be worked out (but
see the book by Celia Deane-'UXPPRQG XQGHU p)XUWKHU 5HDGLQJT

3.3 Liturgy and science: a framework for reflection

Liturgy is a central a part of the Christian religious experience; it is also the
custodian and transmitter to succeeding generations of deeply-held and cherished
beliefs. The experience of participating in liturgy in its varied forms, eucharistic and
non-eucharistic, has implications for what participants might think of as an
DSSURSULDWH pVSLULWY RI VFLHQWLILF HQTXLUe.DQG WKHU
Here we offer a framework for theologizing about science from a liturgical
perspective. In doing so, we are aware that we raise far more questions than we
provide answers; we also leave many issues unexplored +one obvious omission is
the question of time in liturgical experience, and its possible implications for scientific
enquiry.

3.3.1 Worship

At the heart of any liturgy is worship. And at the heart of worship is an
affirmation, as central to all reality, of a distinction between creator and created, or
EHWZHHQ p%HLQJY DQG pWKH EHLQJVY 7KDW GLVWLQFWLRQ
basic stance about being human +human beings lose themselves in the attempt to
be self-determining or autonomous, but find themselves in the realization of
creaturely dependence upon God. And it could also be expressed as radical
opposition to any world-view which denied the distinction, for example by claiming
that life as we experience it is a matter of chance and not the outcome of purposive
divine activity * opposition understood, of course, as including the obligation to
engage seriously with contrary opinions and to develop credible arguments in relation
to them. Any form of scientific enquiry, therefore, which leaves open the possibility of
upholding a distinction between creator and created and its implications for human
being would merit positive appraisal by liturgical theology; and any form of scientific
enquiry which radically rejected such possibilities, either because it was predicated
upon their rejection, or because it issued in the claim that all right-thinking people
should reject them, would merit serious criticism and credible counter-argument by
liturgical theology, because it would be bound to regard it as either founded upon, or
bringing forth, untruth. So, liturgical theology will seek allies among the sciences and
will also seek to engage non-allies.

3.3.2 Consecration

Although there are diverse understandings of consecration in liturgical life, not
least in eucharistic life, the offering of material things such as water, oil, bread, wine
to become sacramental signs in the process of a liturgical celebration, to be, in some
understandings, bearers of the divine promise or life or energies into the midst of
creaturely life, has further implications for any theology of science. These liturgical
actions, which are always understood not just to be about specific material things, but
about these things becoming highly-charged symbols of the meaning and purpose of
all life in relation to God (and not just human life) imply a sacramental vision of that
YHU\ PDWHULDO ZRUOG ZKLFK LV DOZD\V EHLQJ LQYHVWLJDW#}
scientific enquiry. Any view of these things, and of that world, which claims that they
are fully and adequately described and understood in solely material, this-worldly
terms merits the criticism of a theology which takes liturgical experience seriously.
The supreme case of this, at least in our experience, is, of course, the collection of
substances we call a human being, but the concern of theology is not limited to this
case. Liturgical theology would seek to preserve the possibility of a more-than-
material description of the potential of the material world, partly in the interests of
reverence for the human person and a proper stewardship of the goods of creation,
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that is to say, for moral and ethical reasons, but also as a matter of holding to what it
deems a true vision of reality, a sacramental vision. One question would therefore be
where allies could be found in the scientific enterprise and where wisdom could be
shared. Or is it simply the case that science cannot really be expected to have
anything to offer in this regard as the subject must necessarily elude its means of
investigation, arguing and reaching hypotheses?

3.3.3 The Eucharistic Prayer tPreface

It is characteristic of the basic eucharistic prayer in our modern liturgy, as
compared with prayers emanating more directly from the Prayer Book tradition, to lay
much greater stress on thanksgiving for the work of God in creation. All power is
yours, you created the heavens and established the earth; you sustain in being all
WKDW 2IlVERXUVH WKLV LV VHW LQ WKH FRQWH[W
EULQJLQJ WR FRPSO H\Endrd)is Deved siiplylabidul cveationvtdut court.
Nevertheless this celebration of God as creator and sustainer of all that is ought to
encourage liturgical theology to welcome the extraordinary investigations of science
into the way things are, and into their origins and development over time, as such
study gives serious and wonderful content to this aspect of liturgical life. Liturgical
theology should take very seriously the capacity of science to inspire awe and

Rl EHOLHI

wonder in the face of what believers undHUVWDQG DV *RGTV FUHDWLRQ QRYV

practitioners, but also in a much wider constituency through the efforts of those who
try to communicate its findings beyond the academic community. The more we
JUDVS WKH H[WHQW RI pDOO Wd wderh \s6iendeK thdr MArk
resonant this particular liturgical theme becomes. In this context science can be seen
as very much the ally of liturgical experience, for it helps us to know more fully that
for which we offer our thanksgivings and praises to God.

3.3.4 Community
It is a basic premise of liturgical experience that the participating community
grounds its identity in a more-than-human reality. This is why, of course, the preface
to the eucharistic prayer, briefly considered above in relation to creation, goes on to
speak of communion between human and divine in Christ, of new birth effected by

WKH ZRUT

WKH +RO\ 6SLULW DQG RI D WFUHDWLRQ UHVWRUHG E\ ORYF
SDUWLFLSDQWYV MWhirEhwnaw K HYD OQUPR\Y H Z K L F KheiF RIENYtWIE W X W H V

encountered as that to which the data of ordinary, accessible, human experience, not
least in community, are gradually to be brought into conformity (transformation,
restoration, redemption, etc.) +and this is especially true of a religion which has at its

FHQWUH WKH p:RUG PDGH IOHVKYT WKH plOHVKY EHLQJ *RGYV |

human, radically transformed or re-orientated. It seems that this feature of liturgical
life would compel liturgical theology to insist that there are simply some areas of
human life which are not best understood by scientific enquiry unless it is open to the
claims of theology about creation and the human person. Here a theology rooted in
celebration of the Holy Mysteries wishes to say that we are dealing with mystery. It s,
for example, very hard to see how one could scientifically investigate the one
instance in human history of a human being who is actually a divine person with both

a divine nature and a human nature +the doctrine which lies bHKLQG pRXU OLIH DQC
\RXUV DUH EURXJKW WRJIJHWKHU k@itHoutZsRd GRethe3sOINH[FKDQJH Y

other words, any theology of science which is informed by liturgical experience will
inevitably have to say something about the limits of science and at one and the same
time to insist that reality persists beyond these limits. And it may well wish to press
this well beyond the realm of faith towards other important areas of human
experience = for example, the imaginative encounter with texts of various kinds.
Theology, not least liturgical theology, cannot escape mystery and the limitations it
reveals in human thought, and perhaps it has to encourage science to acknowledge
its own limitations in the face of mystery too.
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3.3.5 Drawing some threads together: presence and absence
Liturgy mediates the presence of God =*in each other and in the sacraments.
On the other hand, for many today, both scientists and non-scientists, the
overwhelming religious message from science is the absence of God. Since the

physicist 3LqUUH 6LPRQ /DSODFH WROG 1DSROHRQ WKDW KH KD
K\SRWKHVLVY VFLHQWLVWY KDYH SURFHHGHG WR H[SODLQ D °

any apparent reference to the divine. We have seen that our liturgical experience
should rightly make us wary of any claim that such scientific explanation is
exhaustively adequate for every category of phenomena and experience.
Surprisingly, however, theology in general, and liturgical theology in particular, can
also offer a more positive line of reflection concerning this felt absence of God in the
scientific endeavour.

,W PD\ EH VXJJHVWHG WKDW LW LV SDUW RI WKH pULVNY

the pursuit of scientific investigation without reference to God can arise. Science
takes things seriously as they are, as they can be observed, described and analysed;
it has many and increasingly sophisticated means of doing this. At the same time,
theology insists that created things are not God but have an existence and life and
purpose of their own. Of course, they owe their existence and purpose to the divine
ZLOO EXW WKH\ H[LVW pDW D GLVWDQFHT IURP *RG
God, to secure the integrity of their own existence. And they have freedom to
develop, change and evolve and bring forth new things. Liturgical theology in

VXIILFLHC

SDUWLFXODU ZLOO ZLVK WR SURSRVH WKDW WKH\ PD\ pEHDUT

become symbolic of divine reality, but it will also insist that they do not thereby lose
their creaturely character, that they are not God. The very sacramentalism that
wishes to assert this capacity of created things to bear the uncreated must also
maintain their distance from the creator. It is this distance which makes it possible for
scientific investigation of the world to proceed without reference to God as explaining
observable phenomena, for God is at a distance. In this possibility, the believer will

detect the intimations of tragedy +tEXW WUDJHG\ LV LQHVFDSDEOH HYLGHQF

FUHDWLRQ R ngRo®§ thaDabi€hRszhbt God.

A most interesting question arises when liturgical theology seeks to articulate a
sacramental vision of reality which depends upon the idea of a suitable distance
between God and the creation. Are all parts of the creation at an equal distance from
God; or, to put it another way, are all parts of the creation equally capable of being
sacramental? Theology has traditionally drawn a sharp distinction between the
human and non-human elements of creation, with the human closer to God than
anything else, except of course for the angels (who are created but non-human
persons, and in a category all their own). Only human beings are understood to be in

MWKH LPDJH RI *RGY VR WKDW LW LV SHUngRa€Qram&ikaR DUH PRVW

and who are therefore most to be valued and protected when it comes to moral
concerns. This is not to deny the value of non-human sacramentals, especially since
they are understood to share in the praise of all creation +concern for the integrity of
all creation in relation to ecology and ideas of the intrinsic value of the natural, non-
human world, are coming much to the fore in theological discussion, largely in
response to increasing interest in these matters in society at large *but to suggest
that it is of a different order. All of this seems to indicate that the scientific
investigation of the human person without reference to God is even more tragic than
the scientific investigation of the non-human world in the same manner. Such
investigation is seriously deficient, and is likely to have tragic results unless guided
by insights from theology.
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To sum up: the place where God is absent is the place where a distinctively
Christian theology should start looking, the least likely place. Thus the following
seems to be the main plank of a response by liturgical theology to Laplace: the reality
and integrity of creation, i.e. that it should be something worth bringing into being,
UHTXLUHYVY D GLVWLQFWLRQ IURPQFRG WKIOEWLMPHFRWQI/\VGLRW
being able to proceed without reference to God. This possibility is one result of the
risk God takes in creating at all. When pursued in isolation from (and un-informed by)
the worship of God, it represents a tragic misuse of human freedom. Theology needs
to take this into account when appraising scientific investigation of human life and
behaviour.
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4. Summary and conclusion

W LV WLPH WR VXPPDULVH :H VWDUWHKI@®wIE] thaff OHDULQJ V
science and theology are QRW QHFHVVDULO\ DW ORJJHUKHDGV +LVWRU
VHOGRP EH FKDUDFWHULVHG VLPSO\ DV uFRQIOLFWV EHW:
Supposed disagreements between the Bible and science arise when we do
recognise that they represent different modes of discourse. Moreover, theology is not
the only discipline to appeal to authority; authoritative persons and institutions are
just as important in the sciences. After the ground clearing exercise, we turned to
listen to a number of critical voices = philosophers who question certain absolutist
claims often made by or on behalf of science, and feminist scholars who point out the
problematic nature of a science that is dominated by white, male Europeans.

In the final part of this Essay, we turned to making working sketches that should
contribute towards a future theology of sciences. First, we saw one example of the
theological roots of some of the characteristics of modern science zin this case, the
VSOLW EHWZHHQ UIDFWYT DQG pY D @sXitdgn ineHdctdal\e®icslL W XOWLPD
leaving the way open to exploitative applications of science. Then we reviewed the
Wisdom literature in the Bible, and saw how it offered a substantial resource for
Christian reflection on science. Finally, we offered a liturgical framework for
theological engagement with the scientific enterprise +a framework that is critical of
certain assumptions and practices of sciences, but also welcoming to the results of
science that inspire awe and wonder in creation. Moreover, liturgical theology
emphasizes the distance between God and his creation ta distance that both makes
possible for the material to be bearers of the divine without losing their
FUHDWXUHOLQHVV DQG DOORZV VFLHQFH WR SURFHHG ZLWKR

ToconcOXGH ZH ZDQW WR puDQFKRUY WKHVH WKRXJKWV LQ D!
way of thinking a little about the worshipping scientist. The worshipping scientist
HQFRXQWHUY GDLO\ LQ KLV RU KHU ZRUN WKH ¥vwiFHVV RI D |
substantial suc FHVYV LQ H[SODLQLQJ WKH ZRUNLQJV RI QDWXUH ZLW
K\SRWKHVLVY ,Q WKLV FRQWH[W DQ\ VFLHQWLVW ZKR LV D
creator, sustainer and redeemer of the universe, may very well sense him- or herself
to be vox clamantis in deserto, whose plight is perhaps inadequately recognized or
understood by either the community of faith or the scientific community. And he or
she may find elements of the desert in the church as well as in their professional life.
Such a scientist is caught between a church which fails to engage with the
challenges of science, and a scientific community which has abandoned asking
guestions of meaning in favour of rapid progress.

However, it must be a basic stance of any theology of science that believers
are vital to the proper and fruitful practice of science, for they often have deeper
insights into, and wisdom about, the ultimate nature of the reality they investigate
along with their non-believing colleagues. They are, of all people, most likely to resist
the divorce of science from questions of meaning, questions of morals, and concerns
for the integrity of the human person and of the creation as a whole. They will regard
it as understandable, yet tragic, that God is excluded by many if not most of their
colleagues. Their particular witness as disciples is perhaps to be a kind of resistance,
perhaps even a subversive element, in their profession. It will be made evident in the
nature of their decisions, for example where scientific advances feed directly into
technology, or where the corporate funding of science undermines the quest for truth,
regardless of profit. And it will be evidenced in the kinds of questions they
persistently raise with colleagues, with the church, in public arenas *the kinds of
guestions we have suggested in earlier sections of this essay.
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And it is not just practising scientists who can assist in deep reflections on the
nature of their discipline and on a theology appropriate to it. Results emerging from
science, when they are appropriated sensitively, offer us new glimpses of the
&UHDWRUTVY KDQG 6FLHQFH LQ LWV PDQ\ DSSOLFDWLRQV FD
and to alleviate suffering; but it can just as easily be used to perpetuate (or even
deepen) exploitative relationships. It therefore behoves all believers to engage,
however they may, with thinking theologically about science zbe it over the meaning
of the Big Bang or the uses of science in the development of weapons of mass
destruction; be it about the future of biological evolution or the ecological crisis. In the
search for the wisdom to shape and use a science that plays a positive role in the
reconciliation of all things, we have tools at our disposal about which society at large
needs to hear. Each believer, in his or her own sphere of influence, can contribute to
the formation of a theology of science, by engaging in discussions of scientific issues
from a theologically-informed perspective.

This is, of course, a hard calling, and not to be written of lightly. But it is also a

calling of inestimable importance for the flourishing of human persons and the proper
VWHZDUGVKLS RI *RGYV FUHDWLRQ
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Further reading
The authors below are listed in alphabetical order. We have suggested links to the
sections of this essay in square brackets after each citation.

Denis Alexander, Rebuilding the Matrix (Oxford: Lion Publishing, 2001) [General]
A popular introduction to this area which is well-informed and very readable.

lan Barbour, Religion and Science: Historical and Contemporary Issues (London:
SCM Press 1998) [General]

A comprehensive work, from one of the most important scholar in the field of science
and religion.

Ingrid Bartsch and Muriel Lederman, eds. The Gender and Science Reader (New
York: Routledge 2002) [2.2]

A handy anthology of book chapters and articles from leading feminist scholars
concerned with science and technology, including a number of those whose work we
referred to in section 2.2.

John Hedley Brooke, Science and Religion: Some Historical Perspectives
(Cambridge: Cambridge University Press 1991) [1.1]

Perhaps the best all-round introduction to the many-facetted ways in which science
and religion have related to each other since the early modern period.

William P Brown, The Ethos of the Cosmos: The Genesis of Moral Imagination in the

Bible (Grand Rapids, Michigan, Cambridge UK: Eerdmans 1999) [1.2]

Anin-GHSWK VWXG\ E\ DQ 20G 7THVWDPHQW VFKRODU RI WKH +1}
that the cosmos is infused with meaning.

Michael J Buckley, At the Origins of Modern Atheism, New Haven ; London :

Yale University Press, 1987 [3.1]

A classic study of the factors (science included) contributing to the rise of atheism in
modernity.

Richard Dawkins, The Selfish Gene (Oxford: Oxford University Press, 2" Edition
1989) [2.1]

A classic text by the Professor of Public Understanding of Science at Oxford, who is
a staunch defender of the thesis that science is the only worthwhile way to pursue
knowledge, and that religions can only be (at best) a distraction from this.

Celia Deane-Drummond, Creation Through Wisdom: Theology and the New Biology
(Edinburgh: T and T Clark, 2000) [3.2]

A sustained attempt at thinking through modern biology in the light of Biblical
teaching on creation and wisdom by a scholar with doctorates in biology and
theology.

Michael Fuller, Atoms and Icons (London: Mowbray 1995) [2.1]

A discussion of the ways in which science and theology can interact, aimed at the
general reader.

Amos Funkenstein, Theology and the Scientific Imagination (Princeton, NJ: Princeton
University Press 1986) [3.1]

A hard but rewarding work tracing the theological roots of modern science.

Stephen Jay Gould, Rocks of Ages (London: Jonathan Cape 2001) [2.1]
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(VVD\ VWURQJO\ GHIHQGLODFHW PR GHQGREIHW&H UHODWLRQ RI

theology.

Peter Harrison, The Bible, Protestantism and the Rise of Modern Science
(Cambridge: Cambridge University Press 2001) [1.2, 3.1]

$ IDVFLQDWLQJ VWXG\ VXJIJHVWLQJ WKDW W IBHlestigfRUPHUVY ZD

have been a key factor leading the rise of modern science.

N. A. Manson (Ed.), God and Design: The teleological argument and modern science
(London: Routledge 2003) [1.1]

A collection of essays by leading scientists, philosophers and theologians assessing
WKH pGHVLJQYT DUJXPHQW LQ DOO LWV DVSHFWYV
cosmos to produce life, and many aspects of biological evolution.

Michael S Northcott, The Environment and Christian Ethics (Cambridge: Cambridge
University Press 1996) [3.1]

Provides a key account of the historical roots of the modern ecological crisis, its
linkage to the rise of modern science, and the associated rise of overly rationalist
theological accounts of nature.

Arthur Peacocke, Paths from Science towards God (Oxford: Oneworld Publications,
2001) [3.3]

A recent work from an outstanding scholar in the science and theology area, which
outlines his understanding of the relation between nature and sacrament.

Michael Polanyi, Science, Faith and Society (Chicago: Phoenix Books 1964 [1.3]
Rather dated in its specifics, but is a rare (perhaps unique) attempt to compare the
structure of the scientific community with that of Protestant and Catholic churches,
including their respective modes of authority.

Michael Polanyi, Personal Knowledge: Towards a Post-Critical Philosophy (London:
Routledge & Kegan Paul 1973) [2.1]

A classic treatment of the role of the human person in scientific knowledge, and the
proper scientific study of human persons; replete with relevance for theologizing
about science. While little of the book is overtly religious, it ends with a tantalizing
statement about worship!

John Polkinghorne and Michael Welker, Faith in the Living God (London: SPCK
2003) [2.1]

Theologians from scientific and non-scientific backgrounds engage in a lively
dialogue, with results that are more than the sum of their parts.

Paul Ricoeur, The Rule of Metaphor: Multi-Disciplinary Studies of the Creation of
Meaning in Language. Translated, Robert Czerny (Toronto, University of Toronto
Press, 1977) [1.2]

A classic study of this subject.

Christopher Southgate (ed.), God, Humanity and the Cosmos (Edinburgh: T&T Clark,
1999) [General]

An excellent all-round introduction to the interaction of theology and the sciences,
this multi-authored volume gives a variety of insights from differing perspectives.

Geoffrey Wainwright, Doxology: The Praise of God in Worship, Doctrine, and Life
(New York: Oxford University Press 1984) [3.3]
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A celebrated treatment of liturgical theology. In particular, it shows us how we may
think about culture (including science) and ethics within a liturgical framework

Keith Ward, God, Chance and Necessity (Oxford: Oneworld Publications 1996) [2.1]
$ WKHRORJLDQYYV UHVSRQVHdRdRerAkhEDUG 'DZNLQV DQ

Margaret Wertheim, 3\WKDJRUDVY 7URXVHUV *RG 3K\VLFV DQG WK
(London: Fourth Estate, 1997) [2.2]

A highly original reading of the history of science, especially of physics, making a link

between the religious origins of modern science and the striking under-representation

of women in the community of scientists (again, especially in physics). Along the

way, Wertheim also offers very readable accounts of many aspects of physics.
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