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�Introduction



Structure



The first part of the dissertation will examine a number of ways in which the relationship of science and religion has been viewed.  The main bulk of the work is devoted to an examination of the views of John Polkinghorne.  In part two I will sketch the main contours of his work.  Parts three and four will deal with critiques of his work and an analysis of these critiques.  The final section will examine critically his views.�



Definitions



Before starting the work proper it will be fruitful to define exactly what I mean by science and religion. 



Science



What is science?  This question has thwarted and puzzled philosophers of science for decades if not centuries.  What is it that makes science science?  Some have seen the demarcation between science and non-(or pseudo) science in the scientific method.�  The problem with such approach is which scientific method, whose scientific method?



Three closely related scientific methods are inductivism, deductivism and hypothetico-deductivism.  We can show schematically induction and deduction in Figure 1.







theory



Inductivism           deductivism



Observation                                            Prediction



  Figure 1. A schematic representation of induction and deduction.







Induction starts with an observation or series of observations and induces a theory from them; deduction starts with a theory and makes a prediction based on the theory; if the prediction is proved false then some modification may be required to the theory.



The death blow to inductivism is the recognition that observation is not neutral; it is theory-dependent.  As N. R. Hanson asks, "Do Kepler and Tycho Brahe see the same thing in the east at dawn?".�  Both inductivism and deductivism accept the neutrality and autonomy of science, they assume that there is one universal scientific method.  Recent philosophical developments have undermined these assumptions and have placed more emphasis on the social context of science.  



Sir Karl Popper (1902-1995) was instrumental in finally undermining inductivism as a valid scientific method.  Prior to Popper, Hume and Russell had both identified the "problem of induction".�  For Popper, science could not represent a body of objective truths, it was merely statements, laws and theories that so far had not been disproved.  Popper advocated hypothetico-deductivism as a method.  Deductions are made on the basis of an hypothesis.  If a deduction was shown to be false then the hypothesis had been falsified and must be rejected. 



Falsification, however, was shown to be at variance to the way scientists worked.  (See for example, the "characteristic story" of "an imaginary case of planetary misbehaviour" told by Imre Lakatos (1922-1973).�)  The popular view of science as "development-by-accumulation", was beginning to crack.  This prompted Thomas Kuhn (1922-1996) to introduce the concept of paradigm shifts to explain the development of science (see figure 2).



For Kuhn three phases take place in the development of science: normal, crisis and revolutionary science.  Normal science is what the majority of scientists do: "puzzle solving".  It provides an articulation of the dominant paradigm.  Occasionally in the history of science we have been confronted with crises, where the dominant paradigm does not explain certain phenomena.  At this point certain theories may compete for dominance; one of these theories will become more widely accepted than the others - perhaps the main advocates of other theories die or retire - and consequently it takes over as the dominant paradigm: revolutionary science becomes normal science and we have come full circle.
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  Figure 2. Kuhn's model of the scientific method.







The role of paradigms serves to show that science is value- (or theory-) laden.  Paradigms, or worldviews, shape all our thinking.  The weakness of Kuhn's position is that science is condemned to a "perpetual revolution"; social acceptance is the criteria for scientific validity.  Science is thus reduced to a social dimension.



A more radical approach has been proposed by Paul Feyerabend (1924-1995).  Adopting an anarchist's mask, he proposes a "Cole Porter" approach to science: "anything goes".  



Without accepting the relativism of Kuhn and Feyerabend what contemporary developments in the philosophy of science show is that there is no such thing as the scientific method.  There are scientific methods; and any may be used at any time by scientists.  Thus an appeal to the scientific method as a criteria for demarcation between science and non-science sounds rather hollow and dated.  



The distinction between science and non-science is not so marked;� it can perhaps be viewed as a spectrum.  As Wolterstorff puts it: "science [is] different only in degree from ordinary life".�  We only have to consider the processes one goes through in crossing the road: hypothesising that it is safe to cross the road based on observations and inferences of car speeds, based on background information and patterns.�



For the Christian, science is a God-given activity by which we are to unfold and develop God's good creation.�  A biblical perspective on science can be seen through the spectacles of creation, fall and redemption. 



Creation. God, through Christ, is the source and sustainer of all things.  Therefore, science has its roots in God.  The command to humanity as the image-bearers of God is to subdue and rule the creation.  This is not to be seen in terms of domination, but rather as a shepherd tends her sheep.  It is an injunction to develop and fill the creation, to continue the creative work of God.  Science then is part of our calling to care for and open up God's good creation, to develop culture.  Adam's naming of the animals can perhaps be seen in this context as one of the first scientific tasks, that of observation and classification.�



Fall.  Then came sin.  No area of life is untainted with sin; it is all-pervasive.  This is the case with science.  In many cases it has become an idol.  Science has become divinised.  It makes claims to omnicompetence: the only way to reliable knowledge is through science.   It subsumes every aspect of life: we have the science of beauty therapy, the science of catering, the science of food and cooking, the science of hairdressing,... . Science has become salvific.� 



The other extreme is that science has become demonised.  Lynn White Jr placed the blame for the "ecologic crisis" on science and Christianity.  Many examples illustrate the problems scientific "advances" bring: Hiroshima, Bhopal, Love Canal, Chernobyl.  



The fall has distorted the God-given role and function of science.



Redemption. As sin has affected every area of life, so too does redemption.  Redemption potentially "undoes" the fall.  Redemption means that science can be restored to its right place.  However, science should neither be divinised nor denigrated.  A Christian position avoids both extremes.  Science has an important, albeit limited, role to play in developing the creation.  Redeemed humanity can now transform the scientific enterprise and redirect it so that it can be used wisely and responsibly under God to open up the potentiality within creation.





Religion



When I mention religion I mean the Christian religion; and not only the Christian religion, but the Protestant religion; and not only the Protestant religion, but the Church of England

Henry Fielding's Parson Thwakum





The relationship of religion to belief and faith is notoriously slippy and many writers on the science-religion axis often use the terms as synonyms.  To arrive at a satisfactory definition of all three would require a full size monograph.  Given a few hours time J. Milton Yinger said that he could gather a hundred different definitions of religion.  However, despite that we can broadly delineate three definitions of religion: civil religion; folk religion; and natural, implicit or invisible religion.  



Many scientists are adherents of a form of civil religion, be it Parson Thwakum's type of religion or a more non-conformist form.  This is not the type of religion I have in view in this study.  The religion in view in this study is the third category: an implicit form of religion.  I shall take as my working definition that of Christian philosopher Roy Clouser.  



A religious belief is any belief in something or other as divine ...

"Divine" means having the status of not depending on anything else.�



Hence a religion is a worldview or ideology that attributes the status or nature of divinity to something or someone; it does not necessarily have a cultic dimension.



Theology I take to be an academic discipline of theoretical knowledge that has as it focus our communion with God.  Faith is to be distinguished from theology as worship is to be distinguished from liturgy.�  



There are three aspects to faith:  an act; a content; and an object.

Faith is not in contra distinction to knowledge.  Faith is a prerequisite for knowledge.



Worldviews underpin all academic disciplines.  I take a worldview to be "a comprehensive framework of one's basic belief about things"�  a "set of presuppositions (or assumptions) which we hold (consciously or unconsciously) about the basic make-up of the world".�
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Figure 3. The relationship between religion, worldview, philosophy and 

  academic disciplines.



�1 Models for the relationship of science and religion



Introduction



Recent years have seen the proliferation of books and articles on the relationship of science and religion.  Science, it seems, is making God fashionable once more!�  The relationship between science and religion is highly complex.  Though at the risk of oversimplifying we can identify several ways in which this relationship can be construed.  Though before I do, some words of caution are in order.



It has been said that people can be placed into one of two categories: lumpers and splitters.  The approach taken in this position is that of a lumper.  I am aware that in lumping people under different positions I sometimes fail to do justice to the nuances of their positions.  Occasionally those who write on science and religion employ a range of models depending upon the audience; nevertheless there is (usually) enough consistency within their overall position to lump them into one category.  Splitters such as John Hedley Brooke rightly point out that the relationship between science and religion is more complex than lumpers often make out.  And yet there is value in a lumping approach: it provides a framework within which to examine those subtle nuances.  With those comments in mind I shall begin lumping!



Historically there have been many ways in which scientists and theologians have construed the relationship between science and religion.  The most common approach is to describe them as: conflict, independence, harmony and dialogue.  



A more fruitful approach, which has the advantage of simplicity, is illustrated graphically in Figure 4.





A Tale of two circles
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  Figure 4. A graphical representation of how science and religion can relate. 

  A:"science replaces religion".  B: "religion replaces science".   C: "science 

  shapes religion".  D: "religion shapes science".  E: "science and religion are 

  independent".  F: "science and religion in dialogue".  







Science replaces religion



This idea that science conflicts with religion and thus makes religion redundant has its historical roots, at least in a popular form, in the writings of John Draper and subsequently by Andrew Dickson White's (1832-1918) two volumed book A History of the Warfare of Science with Theology in Christendom (1897).�  The warfare, or conflict approach seems to be supported by history:  Galileo v. Church (1616); Huxley v. Wilberforce (1860); Catastrophism v. Uniformatism; Creation v. Evolution, as exemplified in the "Scope's monkey trial" (1925).



The main thesis of White's and Draper's work has been shown to be based on "misinformation and half-baked history".�  Lindberg and Numbers  in a long overdue appraisal of White's work conclude:



This brief excursion to some of White's old battlefields has demonstrated that the historical relationship between science and Christianity - or, more properly, scientists and theologians - cannot be reduced simply to conflict or warfare.�



The resilience of this conflict metaphor is seen in an issue of the Institute of Physics' journal Physics Education.  Edgar Pearlstein, Professor of Physics at the University of Nebrasksa, in response to an editorial that sought to expose the myth of the conflict thesis,� ironically accused the editor of repeating "the comfortable myth that there is no essential conflict between science and religion"� and cited White's work in support of his argument!�



The prevalence of this myth provides an excellent illustration of how worldviews colour one's perceptions of reality.  The combatants in the conflicts that did exist were not science and Christianity.  Much of the conflict was between the "new science" and the "sanctified science of the previous generation".�  Draper's and White's views have no basis in history.� 



Contemporary advocates of this view include Carl Sagan, Richard Dawkins and Peter Atkins.  Again, this perspective is more a product of their worldview than any historical or scientific data.



An Oxford theology don has described Dawkins as the "most evangelical atheist I've ever met"�   In a letter to the Independent,� following Susan Howatch's endowment of the Starbridge lectureship to study science and religion, Dawkins asserts:



What has "theology" ever said that is of the smallest use to anybody?  When has theology ever said anything that is demonstrably true and is not obvious? ... The achievements of theologians don't do anything, don't achieve anything, don't even mean anything.  What makes you think that "theology" is a subject at all?



Dawkins' sees religion(s) and God as "competing explanations for facts about the universe and life".�  Science, for Dawkins becomes the basis by which to judge all things: 



Either admit that God is a scientific hypothesis and let him submit to the same judgement as any other scientific hypothesis.  Or admit that his status is no higher than that of fairies and river sprites.�



Here Dawkins exposes his scientism: science can explain anything and is the only legitimate way of knowing.  Science is the legitimising principle for all knowledge, he gets dangerously close to divinising science and thus making science into a religion.



For Dawkins religion is the result of a "pattern of heredity".�  However, the argument is two-edged: Dawkin's allegiance to atheism could also be a matter of heredity!�  





Religion replaces science



An equal but opposite error to the above is the "religion replaces science" position.  This is the position of the extreme creationists.�  Creationists reject any scientific theories or observations that appear to conflict with a literal six-day creation interpretation of Genesis.  They reject such science as naturalistic, self-contained, non-purposive, directional, irreversible, universal and continuing.  This contrasts with creation science which is: supernaturalistic, externally directed, purposive and completed.�  

Evolutionary science is thus replaced by creation science.  This creation science often presupposes a narrow one-dimensional (mis)reading of Genesis 1.  Hence, it is religious presuppositions that shape the creation science that replaces traditional science.





Science and religion are independent



A recent book, Cosmos, Bios, Theos,� contains the responses of sixty leading scientists to six questions about how science and religion interact.  One of the questions was "What do you think should be the relationship between religion and science?".  The scientists interviewed were "known to be theistic or at least sympathetic to a religious view of reality".  It is significant that the majority accepted that science and faith were distinct independent non-interacting realms.�



Within the independence position we can classify two main approaches: strong and weak independence.   



Strong independence



This approach sees science and religion as two very distinct categories.  The barrier between the two realms is non-permeable.



A resolution from the US National Academy of the Sciences, made in the aftermath of the Californian "equal time" debate (October 1972), exemplifies this position:



... religion and science are ... separate and mutually exclusive realms of human thought whose presentation in the same context leads to misunderstanding of both scientific theory and religious belief.�



The Catholic physicist and historian of science Pierre Duhem (1861-1916) is an advocate of this category.  When his approach was described as being "that of a believer" he responded:



I have constantly aimed to prove that physics proceeds by an autonomous method absolutely independent of any metaphysical opinion.� 



He rejects the possibility of any conflict between science and metaphysics, faith, because they have no common term.  Religion is based on "judgments touching on objective reality", whereas science "is neither true nor false; it merely gives a more or less satisfactory picture of the laws it intends to represent".�  Here Duhem advocates an instrumentalist view of science; although he does not deny that there is a reality independent of the knower.  His instrumentalism is an attempt to "save the phenomenon"; it was a ploy offered to Galileo to save him coming into conflict with the Pope.  Duhem is mistaken in separating metaphysics/ religion and science.  There are metaphysical/ religious presuppositions in all scientific activity.�  These will be discussed subsequently.  Suffice to mention at this point that metaphysical presuppositions include: belief in an orderly universe, whose order is both knowable and contingent, i.e. it has to be discovered by investigation and experimentation rather than deduced; and that investigation is desirable, possible and profitable.



Other advocates of this position are: G. D. Yarnold,� David L. Dye� and the late Russell Hindmarsh, a nuclear physicist and Vice-president in the Methodist Church.  Hindmarsh makes a sharp distinction between objective and subjective knowledge:



We are contending here that there are at least two modes of knowing.  One is the scientific, objective mode; the other is the mode of faith, not objective in the scientific conclusions concerning the structure and dynamics of the natural world; the other grasps the truth of God.�



However, recent philosophy and sociology of science has exposed the myth of objectivity in science.  The objectivity of science is a positivist fallacy.  Facts are not neutral, they are theory-laden.  Brute facts are mythological beasts that have more in common with unicorns than reality.



As Polanyi has made clear, science is based on personal commitments.�  Science is a human activity, and as with any human activity it is value-laden.  It is laden with the cultural, political, economic ... values of the scientist.



Weak independence: complementarity 



Within evangelical circles the dominant paradigm is termed complementarity.  A recent questionnaire of Christian Biology teachers at Christian academic institutions in the States has identified it as the most common model used for relating science and scripture.�  



Complementarity to some degree holds that "science and religion are independent", but allows for some interaction.  Hence the barrier in Figure 4, is semi-permeable.



Complementarity   The term complementary to describe the relationship between science and religion is usually associated with Donald MacKay (1922 -1987).  MacKay has been described by R. J. Berry as one "who has probably contributed more than anyone this century to the Christian understanding of science ".�  One of the first uses of the term complementarity in this context was in a symposium on "Mentality in machines", sponsored by the Mind Association and the Aristotelian Society (1952).�



MacKay later offered a more detailed description of complementarity:



I call two or more statements complementary when (a) they purport to have a common reference, (b) they make different allegations, yet (c) all are justifiable in the sense that each expresses something about the common references which could not (for one reason or another) be expresses in the terms of the others - the commonest reason being ... that the terms belong to different logical categories.�



Though the most common position held by evangelicals,� it is not though a uniquely evangelical or even Christian position.  Brian Josephson�, Plutarch (c. AD 45-120),� a Baha'i, Khursheed,� also belong to this category.   An empirical study by Helmut Reich� identified complementarity as the main approach to the interplay between science and faith by adolescents.





The complementarity position is often described as being analogous to different views of the same mountain,�  an architect's plan and elevation drawing,�  binocular vision,�  the wave-particle duality of electrons and light,� and the hardware and software on computers.�  In the same way as electrons and light can be described by both waves and particles, so too can reality be explained by both religion and science without contradiction.  Science and religion cannot be reduced to each other.  They offer different, supplementary levels of explanation, which are true provided they are not contradictory.  



Complementarity despite its popularity is not without its problems.  Polkinghorne notes that it is not an instantly explanatory concept.�  Ian Barbour is unsympathetic towards complementarity.�  He is dubious about extending the use of the term to explain science and religion.  He is so for several reasons.�  It provides "no justification for an uncritical acceptance of dichotomies"; it cannot be evoked to deal with inconsistencies.  Models should be called complementary only if they "refer to the same entity and are of the same logical type"; such as describing God as a Father and a Shepherd; or electrons as waves and particles, but not to two differing entities such as science and religion.� 



By describing two apparently contradictory events as complementary does not help in ascertaining the truth or validity of either of those events.  In such a case complementarity is unhelpful.  Can two incompatible events be described as complementary?  For example, the Big Bang theory of origins and Genesis 1 may be viewed as complementary; but they could also be contradictory.  Complementarity does not help in determining whether they are contradictory or not.



Complementarity also serves to divorce science from religion.  This charge is denied by Bube.  He notes (citing James Moreland�) that "complementarity is compartmentalism" is a very common misinterpretation.�  And yet, the interaction that Bube insists that there is is very minimal: "Complementarity recognizes that valid insights from science and theology both deal with the same reality and must be integrated",� writes Bube, and yet he gives no indication of how it might be achieved in practice.  This is why complementarity is placed within a soft independence position in my categorisation.  Complementarists tend to deny independence in theory but acts as if religion and science were largely independent in practice.  Professing complementarists, but practising independentists?  One means of support for a complementarist position, proposed by Van Till, is to say that there is a 'functional integrity' within creation.  Van Till draws upon Augustine and Basil and yet he is guilty of eisegesis in that he reads them in the light of his complementarist perspective - and of a very selective reading of Augustine, in particular.�



Adherents of complementarity tend to use the Baconian metaphor of the two books: the book of scripture and the book of nature.�  This metaphor was probably first used by Francis Bacon in his The Advancement of Learning and the New Atlantis (1605, 1.1.3, 1.6,16)  It was adopted by



Those who inclined towards developing the idea of neutrality, or separateness, or autonomy, of science took a position that became epitomized in the metaphor of the two books, the Book of Scripture and the Book of Nature, both created by God as manifestations of His omnipotence and omniscience, but books different in character that had to be kept apart.� 



Complementarity largely accepts that science is neutral in regard to religious belief.  This is certainly the position of MacKay in practice if not in theory:



The discipline of science is autonomous in the sense that we need not have any explicit theological convictions in order to practise it.  It has developed and been moulded under pressure of the data themselves - data to whose implications Christian and non-Christian alike find they must be obedient if their scientific enterprise is to succeed.� 



If the scientist is also a Christian, there is no implication that he should necessarily do better in science, still less that his scientific findings should differ from those of his non-Christian colleagues.�



Here is a denial that Christianity has anything to do with science, and an endorsement of methodological naturalism.  For MacKay science is divorced from any religious or cultural presuppositions, this is dangerously close to a positivist view of science; a science that must bow down to bare value-free facts.  Science, for MacKay, is neutral with respect to religion and faith commitments.



The scientist's reasons for keeping his private emotions [and presumably religious commitments] out of the official picture is that, despite his enthusiasm for the subject, he would like to be able to be able to describe the world as it is  - as it would be without him.�



He also writes of "the neutral character of scientific chance"� and of a "theologically neutral, scientific notion".�  It appears that faith is the "icing on the cake"; an additional extra, rather than an important essential to science:



As a scientist, I have the job of helping to build scientific language - at the scientific level - as complete a description of the pattern of physical events as I can, regarding no accessible events as exempt from examination.  As a Christian, I find that the very same pattern of events can bear an additional and vital significance as part of the activity of God himself.�



This position is, I believe, unsound, no matter how attractive the complementary position is.  We do well to recall the advice given to Archbishop William Temple by his tutor: a phrase is not a solution.  It implies that religion has nothing to do with science: Do Christian commitments count for nothing when one does science?  Complementarity enables MacKay to adopt a mechanistic approach to his science:



... my own research department at Keele is concerned with the mechanisms of the brain, and that our working hypothesis is that the brain is capable of being studied as a mechanistic system.�



Viewing humans as mechanisms may be complementary to a Christian perspective, but is it a biblical option?  Are complementarists content to leave their religious beliefs at the laboratory door?  Complementarists thus endorse methodological naturalism.�



To be fair to MacKay he recognises that complementarity "is not a universal panacea ... A good deal of consecrated hard work is needed on the part of Christians to develop a more coherent and more biblical picture between the two".�



At worst complementarity is a convenient label under which one can avoid compromising religious beliefs by accepting the secularisation of science.  The term complementarity is best left to describe wave-particle duality or even mind-matter and free will-determinism, but not science and religion.  Religious beliefs are much more integral to science than complementarity suggests.







The problem for the adherents of the weak independence position is how should science modify faith and how should faith modify science?  The solution is non-trivial.  Which science should be taken into account?  It can open the door to accusations of subjectivism.



The problem with the independence approach is that it largely accepts that science is neutral with regard to religious beliefs.  Recent philosophers of science have all but reached a consensus on this point:  the epistemological objectivity of science is a myth.�



Science is a human cultural activity.  Consequently, it is tainted, as is all human activity, with the cultural-religious presuppositions of the scientist (i.e. her worldview).  Hanson has shown that observation, a foundation of science, is theory-dependent.�  Theories are also worldview-dependent.  Scientist cannot escape their culture; science is not done in a vacuum.  We cannot divorce science from worldview.  Worldviews in turn are inherently religious; they are based on ultimate commitments which cannot be empirically or even rationally verified (or for that matter falsified); they are religious.  Science and religious beliefs are then intimately related.  We can summarise this argument thus:�



1. We all have a worldview

2. A worldview is shaped by religious commitments

3. All human activity is shaped by worldviews

4. Science is a human activity



Therefore,



5. Science and religious commitments are related; and

6. Science is not neutral 



This conclusion, if valid, undermines the independence approach to science and religion.  It is to another approach, that of science shaping religion, that we now turn.





Science shapes religion



Here science provides a philosophical foundation for religion.  A good example of this is process theology, which has developed out of the insights of A. N. Whitehead (1861-1947). Whitehead's ideas exemplified in his Process and Reality� were developed into a theological scheme by Charles Hartshorne and became known as process theology.  Ian Barbour's writings are influenced by process theology.�



The emphasis in Whitehead and the process theologians is on change and constant process.  Whitehead goes as far as attributing a low level of sentinence ("prehensions")  to inanimate objects such as rocks.  The distinction between God, humans and the rest of creation is thus blurred.



A typical exponent of this approach is the biologist Charles Birch.�  Another example of this approach is the work of Father Thomas Berry� and his followers.�  Berry draws upon recent cosmology and Teilhard de Chardin to develop a new creation story.  One of the problems with this approach is that it  can mean that Christian phraseology is baptised into science, and as a result becomes devoid of any Christian content. 



A contemporary proponent of the view that "science shapes religion" is Paul Davies.  Davies has written two books that deal with science and religion.�  The latter Mind of God (MoG) is more nuanced than the former God and the New Physics (GNP).� 



Davies rejects the view that God is a "cosmic magician" who performs "supernatural conjuring tricks".�  Science shapes religion and ultimately transcends it;� religion has become "largely irrelevant".�  For Davies human reason reflects the rationality of the world.�  The laws of physics and the success of science also provide evidence of nature's rationality.�  The world, for Davies, would be meaningless if these laws existed without reason.  



Davies thus attributes divine attributes to these laws of nature: they are universal, absolute, eternal, omnipotent.�  They are responsible for the universe originating from nothing and also permit it to self-organise.  He also goes on to state that: "these laws must also have an independent existence".  He however describes the laws as "God-given".�  This means they are "fundamental, eternal, and absolute".�  These laws are however reliant in some sense upon mathematics.  His view is that mathematics points beyond itself to a world of platonic forms.  



	Rationality compels him to see God as "the ultimate explanation of the world".�  He is "loth to use" the word God 	but:



When I do, it is in the sense of the rational ground that underpins physical reality.  Used in this way, God is not a person, but a timeless abstract principle that implies something like meaning or purpose behind physical existence.�



A God who is a "directing, controlling, universal mind pervading the cosmos and operating the laws of nature to achieve some specific purpose".�



In many ways Davies is a typical rationalist.  He has tried to trace scientific rationality to its logical conclusions.�.  Davies looks to reason and rationality to explain the universe and provide us with a rational, natural God.�  Science as the ultimate expression of rationality should thus be able to provide "a surer path than religion in the search for God".�  He closes MoG by saying "We are truly meant to be here".�  And yet he can offer no convincing explanation for this other than the inherent rationality of the universe.  Elsewhere he concludes:



	I have no idea what the universe is about, but that it is about something I have no doubt.�



Science it seems is unable to provide any ultimately satisfying answers!  Which is hardly surprising given the existence of a non-natural, transcendent God who as Creator is other than his creation.  For Davies part of creation -the laws of physics - become as God.  The Creator and creation are thus conflated. 



Christianity is not tied to any one scientific theory.  Theories are fallible and religiously controlled.  If Christianity, to paraphrase Dean Inge, is wed to a current scientific theory then it is doomed to widowhood in the next generation.  This should not be taken to imply that science and religion are independent, or that science is religiously neutral.  



Davies accepts controversial scientific theories from which he draws theological conclusions.�  But Davies' choice of theory could be seen to come from a commitment that is at heart "religious".



Davies' position that science shapes, and ultimately provides a better way than, religion is untenable.  His attribution of divine attributes to the laws of physics is a religious faith commitment.  Science cannot transcend or replace religion because it is based for Davies on this religious commitment.  Likewise the philosophy of maths that he espouses is shaped by religious commitments.  Platonism contends that there is a realm of eternal, invisible mathematical entities upon which the world depends.  The attribution of divine attributes to these mathematical entities, i.e. that they are self-existent, demonstrates the religious nature of this position.



Religious beliefs are thus integral to the scientific enterprise.  Science, far from disproving or alleviating the need for religion, reveals that religious beliefs control the scientific enterprise.  This is further evidenced in the fact that Christianity provided the historical matrix for the birth of the scientific enterprise.�



The examination of proponents of "science destroys religion" (A), "science and religion are independent" (E) and "science shapes religion" (C) have show that each are untenable.  Each to an extent rests on religious beliefs; hence each could be said to be unstable positions that break down to "religion shapes science" (D).  We will now turn to a closer examination of the dialogue position of science and religion (F).  The most popular exponent of this position is John Polkinghorne.  It is to an examination of John Polkinghorne's position we now turn.





�2 Contours of Polkinghorne's view





  Brief biographical details



  1968-1979			Professor of Mathematical Physics, University of Cambridge

  1979-1982		Training for the Anglican ministry at Westcott House, Cambridge 

  1982				Ordained in Anglican ministry

  1982-1984			Curate St Michael and All Angels, Bedminster, Bristol

  1984-1986			Vicar St Cosmus and St Damian, Blean, Kent

  1986- 1989			Dean and Chaplain of Trinity Hall, Cambridge

  1989-1997			President of Queens' College.

  1997				Knighted and retired





Introduction



The uniqueness of the work of John Polkinghorne is evidenced by the fact that he is the only ordained Anglican to be a Fellow of the Royal Society.�  Being both a "priest" and physicist means that he is a rare breed.  This means of course that after a distinguished career in particle physics he is well placed to see science from a theological point of view and theology from a scientific viewpoint.



He has authored a number of books.  These can be classified into three categories. Popularisations of science: Particle Play (1979), Quantum World (1984), Rochester Roundabout (1989); and Beyond Science (1996); popular science-religion books: The Way the World Is (1983) and Quarks, Chaos and Christianity (1994); and his more serious science-religion books: his trilogy: One World (1986), Science and Creation (1988) and Science and Providence (1989), and Reason and Reality (1991), his Giffords: Science and Christian Belief (1994) and Scientists as Theologians (1996).  Straddling the serious and popular works is his Serious Talk (1996).  He has of course written many papers published in academic and popular journals.  The main focus of his writings is to convince scientists that "theology is a rational activity" (OW p. xii).



Overview of his writings



In his trilogy he attempts to: "assert the unity of our search for understanding the world in which we live" (SC p. xii).



The first of the trilogy One World set the scene for the subsequent  volumes.  In it he presents a very broad overview aspects of which are then developed in the other two books.  It was written to defend the thesis that: science and theology 



are capable of mutual interaction which, though at times puzzling, can also be fruitful. (OW pp. xi)



Science and Creation is principally concerned with natural theology.  He also deals with our relationship with the physical world and to God's involvement with it.



In Science and Providence he examines God's interaction with the world.  He attempts to answer the question: "Is a personal interacting, God a credible concept in the scientific age"?(p. 1)  He also examines, among other issues, miracles, evil, prayer and providence.



Reason and Reality, which consists of the Ridell and Warburton lectures (chapters 1-3 and 4 respectively), provided him the opportunity to revisit some of the issues arising from his trilogy.  It is more substantial than any of his previous works.



His 1993-94 Gifford Lectures comprise his Science and Christian Belief.  In it he is given the opportunity to show how science and theology can engage in dialogue.  He attempts to show how science can defend Christian belief.



His more recent Scientists as Theologians is a comparison of three scientists who have "a serious concern with theology" (p. ix).  The three are Ian Barbour, Arthur Peacocke and John Polkinghorne.  The book however is (inevitably?) focused on Polkinghorne and the discussions of Barbour and Peacocke are almost secondary.



Beyond Science is an attempt "to go beyond science in order to consider the wider setting in which its activity takes place" (p. 2).



Above all Polkinghorne is an apologist.  He is attempting to show that Science and Christianity are not mutually exclusive and that the two can be reconciled and that both are engaged in the search for truth, both are rational and both attempt to explore the way things are (SC p. 17).  Both are attempts to encounter reality, with religion it is divine reality and with science physical reality (QCC p. 100).  Without doubt he is a successful apologist.  The purpose of this dissertation will be to see how coherent his tools for the defence of Christianity are and how tenable is the relationship of science and Christianity that he proposes.





Relation of science and religion



Polkinghorne usually talks of theology rather than religion, though he seems at times to blur the distinctions.  He uses many symbols and metaphors to describe the relationship between science and theology/ religion: 



fraternal relationship (SC p xii)

complementary (SC p. xii)

consonance (SC p. 2)

comradeship (SC p. 93)

fruitful interaction (SC p. 97)

kinship (RR p. 1)

intellectual cousins under the skin (RR p. 4 and QCC p. 100)

friendship (QCC p100)





By looking at how he sees the nature of science and theology will provide some insight into how he sees the two relating.





Nature of science



Physics concerns the attempt to understand the structure of the physical world.�



Science for Polkinghorne has limitations.  These limitations are self-imposed.  It is also "autonomous within its own self-limited domain".�



The undeniable limitations of science arise from its self-imposed boundaries, its restriction to certain types of inquiry, that is, to issues of an impersonal and testable character.�



The self-limitation of science is frequently asserted by Polkinghorne but never appears to be justified, other than by an appeal to history and methodological naturalism.  Likewise he provides no justification of the modesty of science:



We recognize that science purchases its success by the modesty of its ambitions.  It confines itself to a certain kind of impersonal encounter with reality, a realm in which we have the power to manipulate the world an put matters to the experimental test.�



His view of science is an antireductionist and critical realist one (we shall examine these two aspects of his work subsequently).



Nature of theology



Polkinghorne never really defines what he means by theology.  This weakness will be taken up later.



He sees it as "the great integrative discipline; it is metaphysics practised in the presence of God" (SAT p. 1).  It is the "intellectual reflection on religion that closely parallels science's intellectual reflection on the physical world" (SAT p. 5).



He sees a marked similarity between science and theology:



There are all sorts of differences between my two vocations but they have this in common, that both are concerned with the search for truth.  I want to take seriously all that science has to say and all that theology has to say.  I believe that I can hold these two insights together, not without puzzlement at times, but without dishonesty or compartmentalism.� 



Elsewhere he writes:



Both science and religion are in search of rationally motivated understanding of the way the world is.�



In Reason and Reality the kinship relationship between theology and science is spelt out.  These can be summarised as follows:



1. Neither is based on incontrovertible grounds of knowledge.

2. Both lay claim to critical realism

3. Both have a commitment to a corrigible point of view as a starting  

   point.

4. Both are open to the way things are.

5. Both speak of entities not directly observable.



In addition he sees that science is easy and theology/religion hard:



...science has the easier task, for it investigates a physical world which humankind transcends and can put to experimental test, whilst religion is concerned with a Reality who transcends humankind and who is properly to be approached with awe and obedience.�



The natural language of the two differ: maths is the natural language of science and symbol that of theology (RR p. 31).  Science uses universe-assisted logic, theology liturgy-assisted logic.  Table 1 highlights the similarities between science and theology for Polkinghorne.



Table 1. Eight assertions about science and theology.  Taken from Polkinghorne's Idreos Lectures, Manchester College, Oxford, 1993. (See also ST ch. 3 & 4.)

�



Theology provides the answers to meta-questions that arise from science, that are not scientific in character ; whereas science tells theology what the physical world is like (RR p. 75).  This relationship is shown schematically in Figure 5.
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  Figure 5.  The relationship between science and religion according to  

  Polkinghorne.



Perhaps this is what he means when he writes:



science and theology can interact in a helpful way, with the latter providing a more profound framework of explanation within which to embed the discoveries of the former.�



Thus science and religion are in dialogue.  However, as Polkinghorne acknowledges the degree of interaction between their worlds is not symmetrical.  



In OW he devotes a chapter to "Points of interaction" (ch. 5). He identifies several points of interaction: (i) religious claims about miracles and about a human destiny beyond the disintegration of the body in death; (ii) the curious way in which modern science seems, almost irresistibly, to point beyond itself; (iii) mutual influence of their habits of thought; (iv) all non-scientific meaning are ultimately subverted by a thorough going scientific reductionism.  The latter he, of course, disagrees with (see the section on antireductionism, below).  



Critical realism



Polkinghorne's view of science is that of a critical realist:



The realist view, it seems to me, is the only one adequate to scientific experience, carefully considered (OW p. 22).



He rejects two schools of thought that have challenged the realist position: instrumentalism and idealism.  



Instrumentalism, baldly stated, sees scientific theories as useful in so far as they work.  The criteria of truth is irrelevant, something is "true" if it works.  Polkinghorne rejects this view because predictive power is insufficient:



I have never known anyone working in fundamental physics who was not motivated by the desire to comprehend better the way the world is. (OW pp. 20-21)



Likewise he rejects the idealist claim that reality is an imposition of our minds.



His most robust defence of critical realism appears in Rochester Roundabout (ch. 21).  In many ways the whole book is a defence of critical realism.  He examines five common attacks upon realism and acknowledging that each contains an element of truth, he remarks that these "explain why scientific realism must be critical realism" (Rochester Roundabout p. 170).  He adopts critical realism because:



The scientific world view is always provisional rather than final, its achievement verisimiltude rather than absolute truth, but it offers us an ever more adequate understanding of the pattern and structure of the physical world in which we participate. (Rochester Roundabout p. 175)



Critical realism is perhaps most challenged in the area of quantum mechanics.  Consequently, Quantum World is almost a tract for critical realism.



Cathleen Loving� devised what she describes as the scientific theory profile as a means of classifying ways that scientific theories are perceived.  Polkinghorne belongs in quadrant C.

�
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Figure 6. The scientific theory profile (Loving 1991).  The x-axis represents judgment (the theory's value); the y-axis, representation, the theory's truth.  Anti-realist are those in quadrants B and A; realists in quadrants C and D.



KEY: 	1. Thomas Kuhn		 7. Stephen Toulmin

	2. Carl Hempel			 8. Dudley Shapere

	3. Karl Popper			 9. Larry Laudan

	4. Sociologists of science	10. Imre Lakatos

	5. Paul Feyerabend		11. Clark Gilmour

	6. Gerald Holton		12. Ronald Giere



Revised natural theology



According to Polkinghorne:



Natural theology is alive and well and being practiced by scientists, however much it may be neglected or despised by theologians.�



Natural theology is defined by Polkinghorne as:



the search for the knowledge of God by the exercise of reason and inspection of the world. (SC p. 2)



He sees natural theology as being the arena for the interaction of science and theology.  He sees it as "an essential study, not just an optional extra for those so inclined" (SC p. 15).  Its basis is provided by the "intelligibility and tightly-knit structure of the world".�



But what sort of natural theology is Polkinghorne advocating?  His is not a revival of the natural theology that Paley advocated, Polkinghorne's is a revised natural theology (SC p. 15).  The initiative for this sort of natural theology is coming not from theologians but from scientists.  



This form of natural theology differs in two respects from the old: it is more modest, "it speaks of satisfying insights, rather than proofs of God",� and its source of insight comes from "the root structure of the physical world, the data of scientific inquiry", rather than from particulars, e.g. the structure of the eye.�



He sees three threats to natural theology; from: quantum theory, the interplay between chance and necessity and the ultimate futility of the physical universe.  The centrality of the revised natural theology to Polkinghorne's work is evidenced by the fact that he has dealt with two of these objections in book form.  







�Anti-reductionism



Polkinghorne sees the world as being organised into a hierarchy: physics, chemistry, biochemistry, biology, psychology, sociology, theology.�  He rejects the "thorough-going reductionist" view that ultimately all is physics (OW p. 86).  Elsewhere he comments:



The procrustean oversimplification of a fundamentalist reductionism will not begin to suffice.  In fact, it cannot even embrace the practice of science itself ...  .(BS p. 2)



For Polkinghorne reductionism is inconsistent:



The reductionist programme in the end subverts itself.  Ultimately it is suicidal. ... It also destroys rationality. (OW p. 92)





Ontology



Where are we? is the worldview question that deals with ontology, the nature of reality.  Chapter 5 of SC is entitled "The nature of reality".  He acknowledges the "proportion of perplexity to insight" is considerable.



His instinct is to seek a unified view of reality.  This is underpinned by "belief in the Creator who is the single ground of all being". (SC p. 69)  His theology shapes his ontology.  We can illustrate this thus:



Unity of God	 -->	Unity of reality

(theology)			(ontology)



Unfortunately he does not develop this. He provides no justification for the unity of God.



This unified view of reality is however characterised by a "dual character" (SC p. 70)  This dual character concerns mental and physical phenomena, we are aware of both.  In general, the mind-matter debate can be seen as a choice between monism and dualism (Figure 7).  Polkinghorne rejects both monist options: idealism (matter becomes mind) and physical reductionism (mind becomes matter).  He also rejects Cartesian dualism.  Thus:



If it is neither mind nor matter nor mind-and-matter, what remains?  The only possibility appears to be a complementary world of mind/ matter in which these polar opposites cohere as contrasting aspects of the world-stuff, encountered in greater or lesser states of organization. (SC p. 71)
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  Figure 7. Some options in the mind-matter debate.
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  Figure 8. Polkinghorne's worlds of mind and matter.





Reality is also "a multi-layered unity"(OW pp. 88, 97); the world "though ordered, is strange and subtle" (OW pp. 22-3).



Openness and flexibility



...recent advances in science point to an openness and flexibility within physical process  (SP p. 13).



A key concept for Polkinghorne is the "openness and flexibility" of the world.  It constantly recurs in his writings.  This openness and flexibility is inherent within the physical world.  The laws of nature do not deny flexibility  and neither are they exhaustive (SP pp. 24-5).  The former permits providence and the later miracle, between which Polkinghorne denies that there is a sharp distinction (SP p. 50): miracles are providence in unusual circumstances.



The flexibility within creation has implications for theodicy as well as providing the means whereby God can interact with his creation.



But what is the origin of the flexibility within creation?  He traces it, ultimately, not to a theological or biblical view but to science and complex dynamical systems, chaos.  However, this may reflect an apologetic move behind which Polkinghorne is hiding his theological convictions.



Theodicy



Polkinghorne follows the traditional distinction between natural and moral evils:



There are two forms of evil that are present in the world - moral and natural. (SP p. 65)



The flexibility within creation means that humans have moral freedom, the inevitable consequence of which is moral evil.  This flexibility also means that the universe is free to explore its own potential, consequently we have physical evil.  These theodicies he describes as "the free-will defence" and the "free-process defence".  It is the latter that is original to Polkinghorne.



I think the possible solution lies in a variation of the free-will defence, applied to the whole created world.  One might call it "the free-process defence".  In his great act of creation I believe that God allows the physical world to be itself, not in Manichaean opposition to him, but in that independence which is Love's gift of freedom to the one beloved. (SP p. 66)



Epistemology



His epistemology is consonant with his critical realism:



what we know and what is the case are believed to be closely allied; epistemology and ontology are intimately connected. (RR, p. 41-2)



and 

.. epistemology and ontology are always closely linked. (SC p. 43)



The justification for this is his defence of critical realism.  He nowhere further defends this view of epistemology.  



He has a "whole-hearted acceptance of the unity of knowledge" (SC p. 69).�  But yet again he does not support this assertion.  It appears to come from the unity of reality which rests upon the unity of God (see above).  Thus for Polkinghorne theology shapes ontology shapes epistemology.



In SC he makes some comments about the nature of belief and knowledge but these are not developed:



... a commitment to some belief, is necessary in the search for wider understanding. (SC, p. 8)



He sees the role of belief in understanding as analogous to the role of confirming experiment in a scientific theory.



Anthropology



Humans are a "psychosomatic unity" (SP p. 11; OW p. 69).  As well as being a unity humans are: 



mind/matter amphibians, participating in both material and mental worlds but sharing both with other entities. (SP p. 26)



However, there are numerous signals of transcendence that persuade Polkinghorne that:



our account of humanity will have to make room for more than our temporal experience of mind and matter. (SCB p. 14)



This something else he calls "spiritual, and which carries in the midst of time the hint of eternity" (SCB p.14).  This poses the question "where did the spiritual come from?" (SCB p. 16).  While accepting the insights of natural selection, he does not feel that they are the full story, the existence of these spiritual qualities in humans seem to point to:



the existence of higher-order organizing principles, at work in the history of the world. (SCB p. 18)



Though:



We are all made from the ashes of dead stars. (OW p. 56)



Human freedom



Human free will is taken to be self-evident:



Ultimately the denial of human freedom is incoherent. (SP p. 10)



It is one of the foundations upon which he builds:



...I take the existence of rationality and free will to be part of the foundation on which to build ... . (SCB, p. 13)





�3 Critiques of Polkinghorne



Critiques of Polkinghorne's position are sparse, but have come from scientists, a philosopher and a theologian.�  This alone is testimony to the ground covered by Polkinghorne.  I shall first provide a summary of these critiques before I attempt to evaluate them.



Scientists



Oliver Barclay



Dr Oliver R. Barclay's� critique of Polkinghorne comes in an extended review of Reason and Reality.  He closes the review with these comments:



If this review seems to have concentrated on some critical points, it must be repeated that this book contains some major and important "input" into the whole science and faith discussion. It deserves careful attention. (p. 129)



Barclay is right whether one agrees with Polkinghorne or not his work is not to be ignored.  The first of Barclay's criticisms is that Polkinghorne has a "repeated fear of theological propositions".  The second is his ambiguity "about how exactly scripture is meant to operate".  He is also dubious about the "free-process defence" of freedom:



It is not clear ... what is gained by this second freedom except a particular type of novelty within the natural order.  This seems a small gain to achieve at the price of all the disease and other human and animal suffering that is not the result of human wrong choice. (p. 129)



Barclay would prefer a more "classical" solution to the problem of evil in terms of "the Fall and/ or the activity of non-human forces of evil".  Nevertheless, he hopes Polkinghorne will develop this original suggestion.



CiS



The other scientists are a Christians in Science group from Cambridge.�  Like Barclay they write from a conservative evangelical position.  



Their concern is to compare and contrast the views of Polkinghorne, MacKay and Peacocke on chance, providence and free will.  After judicious discussions of the views of these three authors they conclude that Polkinghorne's view of human freedom which lies in the openness of creation, has a lack of "solid empirical foundations".  His strong view of human freedom assumes a "self-limitation of God's sovereignty and activity in the world".  This assumption of a self-limitation in God is shown schematically below.
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 Figure 9. The self-limited God: a key assumption made by Polkinghorne 

  concerning divine activity and providence (adapted from J. Doye et al. 

  (1995, p.129)).



For the CiS Group it is MacKay's views that are preferred to Polkinghorne's or Peacocke's as a means of reconciling the scriptures and the physical world.



Arthur Peacocke



Peacocke is no stranger to the science-religion debate, and has contributed a number of major works.�   In his Theology in a Scientific Age he accuses Polkinghorne of advocating a "God of the unpredictable gaps".�  



Peacocke poses two questions:



(1) Does God know the outcome of these situations that are unpredictable to us?

(2) Does God act within the flexibility of these situations to effect his will?



If the answer to (2) is yes [as Polkinghorne implies], then it implies that (1) must also be answered affirmatively.  This then is:



no different in principle from the idea of God intervening in a deterministic, rigidly law-controlled, mechanistic order of nature of the kind thought to be the consequence of Newtonian dynamics.�



Philosopher



Paul Helm



Helm� also writes from an evangelical stance.  Helm's comments come from an extended review of Science and Christian Belief.  In it Helm makes some trivial mistakes.  Polkinghorne's book is based on the Nicene and not the Apostles' Creed as Helm asserts.  Helm also makes the strange remark that in the book are "running exchanges with the likes of Stephen Hawking, Keith Ward and David Palin" (p.59).  Hawking only gets two brief mentions (pp. 63, 73); and Ward in the vast majority of cases where he is quoted it is to support Polkinghorne's position!



Helm's main contention is that the character of the faith that Polkinghorne's view of science confirms is not wholly orthodox (p. 60).  These not so orthodox positions include: universalism and the over strong expression of human free will.  On universalism Helm accuses Polkinghorne of "for what appears to be no reason other than personal preference, he flies in the face of its [New Testament] teaching" (p. 61).  Helm would have preferred Polkinghorne to have taken his own advice (SCB p. 6) and confessed ignorance on the subject, given the apparent contrary evidence in the scriptures.



Helm observes that Polkinghorne feels that unless humans are "endowed with indeterministic or libertarian freedom, then they are puppets" (p.63).  However, it seems that "a mere ontological conjecture" is used to ground human free will.  Helm would have liked to see more justification, particularly when human free will plays such a crucial role in Polkinghorne's approach.



Theologian



Paul Avis



The final critique which is perhaps the most considered comes from Paul Avis.  More considered, because he is not concerned with just one of his books or with one aspect of his thought.�



Avis's critique of Polkinghorne can be caricatured as:



Polkinghorne has made a good start but he too readily engages in too much musing aloud.  He needs to read Pannenberg, Torrance and Hebblethwaite more carefully.



Avis rightly finds a marked parallel between Torrance and Polkinghorne, though he does note that:



It seems that Polkinghorne is further from T. F. Torrance's scientific and theological realism than he is aware. (p. 490)



For Avis (and Torrance) theology is not so subjective as Polkinghorne seems to allow.  He suggests that Pannenberg's distinction between the ultimate object (the infinite God) and the proximate object (the phenomena of divine revelation and human response) would have helped Polkinghorne.  



Avis concludes his study with a reflection on the wider task of apologetics.  he discerns two fallacies (following Roy Bhasker): the rationalist fallacy of the fundamentalist, "theology grows but it does not change"; and the relativist fallacy of the liberals, "there is a continuous movement, but it is a meaningless flux".  He sees Polkinghorne taking his stand with the rationalist fallacy.  



�4 Analysis of the critiques



In the case of Barclay and Helm we are fortunate in that Polkinghorne himself has made some response.  



Barclay



Against Barclay, Polkinghorne briefly defends his use of symbol in theology and his use of Scripture.  He explains that his "repeated fear of propositions" is the result of "a wariness that too matter-of-fact a way of talking will reify and diminish the divine".  He sees symbols as being more able to express truth and:



are an appropriate way of articulating our Christian belief, which though anchored in history, yet transcends the simply historical. (p. 130)



Concerning scripture:



I would wish to use words like "normative, authoritative, inspired" but I wish also to take account of the timebound perspective of its human authors. (p. 130)



The differences between Barclay and Polkinghorne are theological.  Barclay has a much higher view of scripture than Polkinghorne, and is less inclined to reinterpret it in the light of science.



CiS Group



The criticisms of the CiS group are well judged.  They confirm many of my reservations of Polkinghorne's position.  Though again the issue is one of a view of scripture:



... it seems that Polkinghorne and Peacocke's willingness to limit God's sovereignty to secure freedom is difficult to reconcile with scripture, which holds both God's sovereignty and human freedom in tension with out weakening either. (p. 133)



Again Doye et al.. have a higher view than Polkinghorne.  



Peacocke



Polkinghorne's response to Peacocke is that he "does not appreciate my position correctly".�  Peacocke counter responds by stating that others have read Polkinghorne as Peacocke reads him!�



It is true that Peacocke attributes views on the omniscience of God to Polkinghorne that he does not hold, but nevertheless his position could be construed as a "god of the unpredictable gaps".  Polkinghorne contends that the gaps are gaps of reality not merely knowledge, so that increases in scientific knowledge would not push God out of these gaps.



Helm



Polkinghorne is dismissive of Helm's review.  He makes two brief comments.  The first is to point out Helm's error in mistaking the Nicene Creed for the Apostles'!  The second is to refer Helm to further discussion of the use of unpredictability as a "ontological conjecture" in Reason and Reality, a point which Helm accused Polkinghorne of being too cursory upon  



And yet in RR ch. 4 Polkinghorne writes:



I have elsewhere [SC ch. 4] argued that such a world of intertwined order and novelty is just that which might be expected as the creation of a God both faithful and loving, who will endow his world with the twin gifts of reliability and freedom.



Again we are referred back to another of Polkinghorne's works.  This is part of the problem.  Polkinghorne's ideas are obviously developing and evolving and nowhere do we find a definitive version of them, we are continually referred to places where he has "elsewhere argued" various positions.  Consequently, Helm's criticism is not wholly misjudged.  Perhaps what Polkinghorne needs to do is to combine OW, SC, SP and RR into one coherent volume, and then we will be more able to see where he is taking us on a mere paper chase and where his ideas are more fully justified.



Avis



In a sense Avis is right there is "too much musing aloud", in Polkinghorne's work; but at least he is musing on crucial issues!  My main contention with Avis's paper is his assigning Polkinghorne to a rationalist fallacy of fundamentalism.  Polkinghorne is a rationalist, this point is developed below, but he is not a fundamentalist (as Avis would agree), however, theology for Polkinghorne does change (contra Avis), as his Science and Christian Belief shows (this was published after Avis's paper).  Polkinghorne is much more of a conservative than, say Barbour and Peacocke (cf. SAT); but more of a liberal than say Helm and Barclay.



�

5 Critique of Polkinghorne's position



The most frustrating thing about Polkinghorne's writing is that they are almost ideas being thought out, and in many cases he does not provide full justification for some of his assertions.  The nature of the unity of God, and epistemology being linked to ontology spring to mind.  This criticism, can be disarmed by the fact that his writings are very much "work in progress".





Strengths



There is much we can affirm in Polkinghorne.  Very briefly these are: his critical realism; his subverting of the conflict and independence views of science and Christianity; his antireductionism; his rejection of panentheism and process theology; and his showing that scientists can believe in Christianity without committing intellectual suicide.  Nevertheless, I want to focus on what I perceive are the weaknesses in his position.



Ontology



There appears to be some slight inconsistency in Polkinghorne's ontology.  



On the one hand he states that:



It may be an everlasting world, containing truth not subject to change with time, but it is not an eternal uncreated world.  It does not stand alongside God on equal terms but it depends upon him. (SC p. 77)



The dependence of the noetic world on God is one of a number of differences between these ideas and some notions developed by Karl Popper. (SC pp. 77-8)



On the other he states:



It is difficult to believe that they [the truths of mathematics] come into being with the action of the human mind that first thinks them.  Rather their nature seems to be that of ever-existing realities which are discovered, but not constructed, by the explorations of the human mind. (SC p. 75; emphasis added)



Likewise in his Giffords:



Here is the intimation [in mathematics] of an independent world of everlasting truth which we are able to explore. (SCB p. 14; emphasis added)



In terms of our definition of religion, is Polkinghorne is attributing the characteristics of the divine (i.e. pre-existence) to mathematical truths?  If they are ever-existing how they can have been created?  In what sense are they then dependent upon God?  It is evident Polkinghorne is adopting a Platonic view of maths.



Cosmologist John Barrow aptly describes the Platonic view of maths as "'Pi' really is in the sky".�  Mathematical objects and structures have a real objective existence "out there somewhere"; hence maths is discovered not invented.  As the name suggests this view  has its origins in the thought of Plato.  In this sense Pythagoras and Leibniz were Platonists.�  



Platonism is remarkable in that it is so successful in that it is adopted by most practicing physicists and mathematicians. It is however, inherently religious: it attributes the attributes of divinity to an external eternal realm which contains mathematical ideas.�  As Clouser notes: "... by regarding this hypothetical realm as having independent existence [Platonists] accord it the status of divinity!".�



An attempt to Christianise this theory has been to deny the self-existent nature of maths but see it as dependent on God.  This is the route Polkinghorne takes.  This neo-platonic-type approach regards mathematics as uncreated and existing in the mind of God.  This seems to conflict with the scriptures when they insist that God created ta panta (all things) (cf. e.g. Col 1: 15, 16).  Ta panta cannot be taken in a restricted sense as the Colossian passage spells out the extent of ta panta:

* all things in heaven

* [all things] on earth

* [all things] visible

* [all things] invisible

* thrones, dominions, rulers and powers.



No mention is made of the exclusion of mathematical entities!  



A counterexample to this could be wisdom in Proverbs 8: 22ff.  And yet the opening verse in the NRSV reads, "The LORD created me at the beginning of his work", wisdom speaks of herself as being created even if it was "eternal".  Nothing apart from God is uncreated.�



In attributing an uncreated status to mathematical truths Polkinghorne is thus violating the Creator/ creation distinction.



Natural theology



Polkinghorne makes much of the need for natural theology in a revised form.  He observes that it is scientists rather than theologians who are starting to take natural theology seriously again.�  One exception is the Old Testament theologian James Barr.�  Though Barr in his reappraisal of natural theology seems unaware of these recent developments; he highlights several other distinct streams of natural theology.�



Barr's defence of natural theology in his 1991 Gifford Lectures is interesting though flawed.  It is flawed because his definition of natural theology is so broad that it appears to include general or creational revelation: his arguments for elements of natural theology in the scriptures are primarily arguments for general revelation.  Hence, the case for natural theology in the scriptures are not proved.  His approach also neglects the use of natural theology made by, for example Polkinghorne or  even Paley.  Indeed, Barr makes an illuminating side-comment about such approaches:



The plaintive pleas for some kind of new natural theology that are uttered from time to time by other people seem seldom to lead to anything much.�



This tells us little more than that Barr has not bothered to read Polkinghorne et al.!  





Natural theology is an all embracing term for a number of different approaches to apologetics: the design argument, the ontological argument and the cosmological argument.  They come in many forms (see concept map below).
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Polkinghorne's natural theology is a confluence of the second design argument, from temporal order, and the cosmological argument.  He dismisses the ontological argument  as "something for nothing", and concurs with Kant's criticism that the argument is illegitimate as it treated existence as a defining predicate (SC p. 8).  However, Polkinghorne does not deal with modern modal versions of the ontological argument such as those proposed by Plantinga.�  Polkinghorne it seems falls into the same trap as Kant in assuming that there is one rather than many ontological arguments.  Likewise he tends to talk of natural theology as if it were one definable entity.



Several times Polkinghorne asserts that Darwin killed off "natural theology" (by natural theology, here, he presumably means the spatial order argument from design):



It was the offering of an alternative insight [natural selection], rather than detailed philosophical criticism, which dealt a mortal blow to the natural theology of that day. (SC pp. 12-13)



... Paley and his friends seemed to have a good case until Darwin came along and drew the rug from beneath their feet with the alternative hypothesis of evolution through competitive process. (SC p. 24)



Polkinghorne is keen to distance himself from what he perceives as the "God of the gaps" natural theology of Paley and the Bridgewater Treatises authors.  However, in doing so he overstates the effect of Darwinism on the argument.  It is not only biology that is used by Paley et al.. to support the design argument.  Not all of the Bridgewater Treatises were biological.� It was not science that made the older design arguments seem irrelevant it was the change in the cultural, religious and philosophical climate.



It also reveals Polkinghorne's  failure to distinguish the different levels of design.�  As R. E. D. Clark observes:



Intelligent discussion of design is near impossible unless we distinguish between different levels of design.�



The three levels of design that Clark discerns are as follows:



Level 1 The choice of materials; e.g. alloys, composite plastics

Level 2 Small designed parts; e.g. screws, bolts, ICs 

Level 3 Drawings to show how the parts are to be assembled to make the finished product.



These levels of design are also present in "nature".  The following taken as being illustrative are from Clark:



Level 1 The constants of nature, the solvent properties of water and the hydrogen bond; these are necessary for life and yet none have improved or changed with time.  Natural selection does not work at this level.



Level 2 The nuts and bolts level of the "structures and gadgets of the molecular world", such as DNA, ADP, enzymes, photosynthetic cells,...



Level 3 Here we may invoke natural selection to "explain" many design features.



Thus to state that Darwinism pulled the rug out from under the design argument or natural theology is a gross oversimplification.  As Fredrick Temple in his 1884 Bampton Lectures stated:



What is touched by this doctrine [of natural selection} is not the evidence of design but the mode in which the design was executed.�



If we concede Polkinghorne his use of "natural theology", we are faced with the question, "So what?"  How far does it get us?  Or is it little more than what Schopenhauer (1788-1860) termed "a charming joke"?



Natural theology: So what?



Polkinghorne concedes, echoing Kant,� that it is not a knock-down argument for the existence of God:



However valuable natural theology may be in pointing to the divine and affording insight into his creation, it will only at best be able by itself to bring us to the Cosmic Architect or Great Mathematician. (SC, p. 86)



and



natural theology by itself could never lead us to the Christian God. (SP, p. 4)



The argument from design only tells us (at best) that the universe was designed.  It doesn't tell us anything about a designer; as Hume's Philo pointed out it could have been designed by a committee of deities, an infant deity, a superannuated one ... .  The argument also provides no basis for a creation ex nihilo.  



It could be argued that the person who becomes a Christian on the basis of rationalistic arguments, is susceptible to rationalistic arguments against the existence of God.  We cannot argue someone into the kingdom.  This is the heart of the Reformed objection to natural theology.�  





Polkinghorne's natural theology is inductive, in the sense that it starts with the observations of design and order in creation and from there induces a designer.  It is therefore open to all the criticisms of inductivism.  Not least induction can only be justified by an appeal to induction and one valid counter occurrence and the whole natural theology enterprise crumbles.  



A more fruitful approach might be to discern two types of "natural theology": inductive and deductive.  Induction is the process of moving from observation to theory; deduction from theory to prediction.  Inductive natural theology would then include the design argument: on the basis of design in creation we induce a Creator.  Deductive natural theology moves from the acceptance of a Creator to seeing evidence of design in the creation.  A deductive natural theology would then take belief in God to be properly basic and from there deduce that there will be order and design in creation.  
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  Figure 10.  A comparison of an inductive and deductive natural theology.





I would want to affirm deductive natural theology as this is akin to creational revelation, but am highly dubious about an inductive natural theology.  Evidence of design does not necessarily imply a designer.  An illustration will help to elucidate.  If we see a car registration plate WOW 123 it is "rendered unmysterious"  when we recall that there are numerous permutations of car number plates.�  Likewise the "design" of this particular universe can be rendered unmysterious if there are infinite universes all slightly different.  The design argument provides equally weighted empirical evidence for a designer as for multiple universes.  The multiple-universes or many-worlds interpretation is a reputable scientific hypothesis held by many scientists, particularly cosmologists� and quantum mechanics.�  Polkinghorne is aware of this possibility.  But he dismisses the many-worlds interpretation as a "metaphysical guess" (ST p. 6), and the notion of designed creation as being "more elegant and economic metaphysical conjecture".  



Even if natural theology does point us to a designer, there is no way of telling if that designer is the God of the deists, or the God of the theists, or the God of the neo-Platonists, or the God of ... .  Natural theology is unable to provide such answers.  This Polkinghorne concedes, so why invoke natural theology?�



In fact Polkinghorne makes no distinction between natural theology and general or creational revelation or common grace.  Interaction with the work of some Reformed theologians such as Abraham Kuyper, Herman Bavinck, C.G. Berkouwer or Gordon Spykman might have strengthened (or otherwise!) his case.



Barth's position is no way representative of the mainstream Protestant or Reformed position.  As James Barr has shown Barth's case is overstated; his case rested upon rhetoric rather than exegesis.�  So in attacking Barth's position Polkinghorne is fighting battles long over.



Hence in his use of natural theology Polkinghorne fails to distinguish the type of natural theology and to distinguish between the different levels of design and between natural theology and common grace and creational revelation.  A discussion of these issues by Polkinghorne would be valuable.



It could be argued that the existence of evil in the world could provide a "natural theology" for either a malicious or a powerless God.  It is to theodicy we now turn.





Theodicy



Many attempts have been made to defend God against the accusation that he is unjust to allow evil and suffering; be it seeing the world, to use John Keats' phrase, as a "vale of soul making" or as Augustine to see evil as a direct consequence of the misuse of human freedom.



(See the  concept map below for the range of options available!)  Polkinghorne seeks to justify natural evil with a "free-process defence".  Many have criticised the tentative and underdeveloped nature of it,� and Lawrence Osborn sees it as justifying evil rather then God!�



My concern is that it is largely unnecessary!  The distinction Polkinghorne (and many others) make between moral and natural evil is too marked.  Many, if not all, natural evils can be traced back to moral evils.  



Many cancers can now be traced back to pollutants which in turn can be traced back to human misuse of creation.  There is also a strong correlation between childhood leukaemia and the proximity of overhead powercables.  Floods in Bangladesh can be traced back to human mismanagement of the environment, be it deforestation or the escalating greenhouse effect.  The flu virus that killed millions after World War I was a direct consequence of the use of mustard gas during the war.  The mustard gas mutated the flu virus and thus it was unknown to the human immune system.



One exception may be volcanoes and earthquakes.  And yet here the human catastrophe is due largely to mismanagement.  



Parasites or bacterial diseases may be thought to be "natural" and yet as    R. E. D. Clark observes:



The microbes which inflict higher animals with suffering and disease were not created to do so - they are to be found living harmlessly, perhaps even beneficially, in countless animals, insects and plants ... Virulence appear, suddenly, when they are introduced into a host which is not their natural habitat.�



It may well be that it is our ways of living, our unbalanced and inadequate diets that damage our natural immunity.



God is not responsible for natural evils, it is largely human mismanagement of the stewardship of creation.  As R. E. D. Clark aptly points out:



If we are injured by a car, we do not blame the makers of cars; if we cut ourselves with a knife we feel no malice towards the workmen who made it ...� 



Likewise:



Men are struck by lightning and killed, is electricity yet another of the Creator's colossal mistakes?�
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Earthquakes, volcanoes and the like may be thought to be a counterexample to the above argument. But again the reality is not so simple.  Modern measuring techniques enable us to detect potential volcanic and earthquake activity.  We know where potential earthquake and volcano zones are.  So why do we build and live there?  In part the answer is human greed.  Volcanoes provide us with cheap geothermal energy, the volcanic ash provides rich fertile soil, and many valuable minerals are found in the heat and pressure of a volcano.  God cannot be held culpable for irresponsible human behaviour.



Hence, Polkinghorne's free-process defence is largely unnecessary as a theodicy as the distinction between natural and moral evil is difficult to maintain: we thus only need a theodicy for events such as the devastation caused by, for example, meteorite impacts, where human volition is not involved.



The free-process defence also has implications for the nature of creation.  For it to be valid the non-living creation must have some degree of "freedom", but how can inanimate objects be free?  Is Polkinghorne conceding too much to the process theologians who attribute some degree of comprehension to rocks, atoms, nucleons, quarks ...?  



Polkinghorne views the free-process defence as a "package deal" (QCC p.46):



Only a universe to which the free process defence applied could be expected to give rise to beings to whom the free will defence applies.



This free-process defence could also be a defence of deism:



If these ideas are right, they show us that the suffering and evil of the world are not due to weakness, oversight, or callousness on God's part, but rather, they are the inescapable cost of a creation allowed to be other than God, released from tight divine control, and permitted to be  itself.



What are the implications of such a view for God?  He appears to be the Creator who endowed his creation with properties that mean he does not have to intervene.  



The terms intervene or interfere are disliked by Polkinghorne:



Let us ... recognize that "interaction" is the term which all are seeking to affirm and let us refrain from trying to pin the pejorative term "intervention" or "interference" on those whose proposals do not match our own in detail.�



The conflation of Creator and creation



The distinction between creation and Creator is central to theism.  As C.S. Lewis observed, what makes and what is made must be two and not one.  Polkinghorne is keen to affirm such a distinction.  



An important implication of the Christian doctrine of creation is that it clearly distinguishes the created order from its Creator. (SCB p. 73)



And yet at times he violates it: "The rational God must respect reason" (SC p. 51).  For Polkinghorne God is subject to his own laws:



He is internally constrained by the consistency of his own nature.  His omnipotence is rightly understood as the ability to do what he wills, but can only will what is in accord with his character. (SC p. 51).



God and time



Polkinghorne also makes God subject to time (SP ch. 7).  Polkinghorne is not alone in assigning temporality to God.�  It has become fashionable to do so.  However, as Helm� has shown arguments for the temporality of God from personality� and indexicals� are strictly parallel to arguments that God is in space!  A conclusion that Polkinghorne would not accept.  There is therefore an inconsistency in advocating that God is temporal but not spatial.



Polkinghorne offers no justification for the temporality of God; only that:



The God who simply surveys spacetime from an eternal viewpoint is the God of deism, whose unitary acts is that frozen in pattern of being. (SP p.79)�





Time is a part of the creation.  As Augustine observed "truly the world was made with time and not in time" (De civitae Dei XI.6).  Thus by making God subject to time Polkinghorne once again blurs the distinction between God and creation.�



Polkinghorne stresses the immanence of God to the detriment of his transcendence.  Consequently, not only is God not timeless but he is neither omnipotent nor omniscient.  



Like Leibniz, Polkinghorne believes that God is bound by his laws: "The rational God must respect reason" (SC p. 51; emphasis added).  If we correctly understand God's laws and his relationship to them we can see that such an approach is fallacious.



God's laws are not laws of creation for which God is also subject, but laws for creation, which God transcends.�  As Calvin declared: "God is not subject to laws, but he is not arbitrary".�  Law can be thought of as the boundary between God and his creation: a boundary not for God and his relationship with creation but for creation in its relationship to God.  Our creatureliness means that we are subject at all times to God's laws.  God as sovereign over his laws means that laws are dependent upon him and not him upon them.



God in Polkinghorne's approach ceases to be omnipotent, he is bound by his creation.  



God interacts with the world but is not in total control of all its process. (SCB p. 81)



He ceases to be sovereign, he is not in full control of his creation; it is open, neither is he omniscient he does not have foreknowledge of his creation as he is subject to his creation: "...there is a consequent kenosis of God's omnipotence... God has permitted a kenosis of his omniscience, parallel to the kenosis of his omnipotence" (SCB p. 81).  Polkinghorne's God looks very tame indeed!



Thus the Creator and creation are in part conflated.  Part of God becomes subject to his creation.  This is very close to the panentheist view of the process theologians that Polkinghorne in other contexts seeks to distance himself from.





Too rationalistic?



Polkinghorne states the raison d'etre of his apologetic:



Scientists sometimes need convincing that theology is a rational activity, with phenomena for investigation and its own criteria by which to carry out that investigation. (OW p. xii).



Rationality becomes the bench mark by which to judge things:



"Rational" is the epithet truly to be desirable and to this theology can lay justifiable claim, as it seeks "to behave in terms of the nature of the object". (SC p. 89)



Nowhere does he justify this, it is taken to be self-evident:



...I take the existence of rationality and free will to be part of the foundation on which to build ... .(SCB p. 13)



I do believe that, in the end, the denial of human freedom is incoherent, because it destroys rationality. (RR p. 43; emphasis added)



Polkinghorne stands within the modernist tradition.�  However, the edifice of modernism is crumbling.  We are now undergoing a paradigm shift (or as Jameson puts it at a "crossroads"�) modernism is giving way to postmodernism.



For the modernist rationality is the way that knowledge is legitimised; hence Polkinghorne:



"Rational" is the epithet truly to be desirable. (SC p. 89)



However, as postmodernists assert the gods of rationality have failed us.  The failure of rationalism is shown most clearly in architecture.  The Swiss architect Le Corbusier (1887-1965) pushed the modernist style of architecture to its logical conclusions.  He built according to "the canons of reason": leave out any unnecessary decoration; be economic, i.e. don't waste space, minimise the amount of land it covers.  The result was multi-story tower blocks.  These were a social disaster.  Le Corbusier had used reason to maximise efficiency and it failed to work!  Hence Charles Jencks symbolically points to 3:32 pm on 15 July 1972 as the beginning of postmodernism; it was the time the modernist-style Pruitt-Igoe housing project in New York was demolished.�



Polkinghorne never really engages with postmodernism critiques of rationalism or science.  The only time it is mentioned is in Scientists as Theologians (p.2) and there it is in passing.



He thus leaves himself open to a postmodern critique.  



According to Lyotard: 



Simplifying to the extreme, I define postmodern as incredulity toward metanarratives.�



For the postmodern metanarratives,� because they purport to be universally valid discourses, are examples of domination.  There is no trans(cending)-cultural narrative.  Narratives are only valid within communities.  All narratives are thus limited.  Lyotard maintains that science is merely another narrative among narratives.�  Polkinghorne leaves this issue unaddressed.�



Polkinghorne's rationalistic foundation/ framework/ metanarrative is the basis for his adoption of a revised natural theology.



the search for the knowledge of God by the exercise of reason and inspection of the world. (SC p. 2; my emphasis)



Polkinghorne's approach is too wedded to rationality.  God is not rational - and yet neither is he irrational!  Reason is a creature, to make God subject to it is conflates Creator/ creation.



A theology too far?



Polkinghorne's definition of theology is not without attendant difficulties.



Theology's regal status lies in its commitment to seek the deepest possible level of understanding. (SC p. 1)



A theological view of the world is a total view of the world. (SC p. 2)



Polkinghorne seems to be confusing theology with philosophy or worldviews.  Again, more recently he has written of theology as "metaphysics practised in the presence of God" (SAT p. 1).  This seems to be blurring the distinctions between theology and philosophy.  



This highlights an area where Polkinghorne's work would benefit from a tightening of definitions.  He does not clearly define theology, religion and faith.  He does not explicitly state how he sees worldviews, philosophy, religion, faith and theology relating.



In Scientists as Theologians (p. 5) he comments on Barbour's taxonomy of the relationship of science and religion, noting that he would prefer to say "science and theology",



since it [theology] is the intellectual reflection on religion that closely parallels science's intellectual reflection on the physical world (SAT, p. 5).



Although he goes on to use the terms religion and theology synonymously in the discussion that follows. At times he uses theology and faith, and theology and religion synonymously.  



Everyone knows that religion involves faith. (QCC p. 10)



... the exercise of mathematics involves faith. (OW p. 25)



Does Polkinghorne then take mathematics to be a religion?  



I believe that science and religion are intellectual cousins under the skin. ... They are both part of the great human endeavour to understand. (QCC p. 12)



Compare:



The idea that science and theology might be intellectual cousins under the skin has been proposed by a number of recent writers. (RR p. 4)



In SP:

I certainly cannot pretend to write as a professional theologian, but only as a scientist deeply interested in the understanding of religion. (p. 1)



In One World he quotes A.N. Whitehead: "The dogmas of religion are the attempts to formulate in precise terms the truths disclosed to the religious experience of mankind ..."  Polkinghorne in discussing this passage goes on:



Two claims are being made here by Whitehead.  One is that there is an analogy between the activities of theology and science... .(OW p. 28)



It seems that Polkinghorne is blurring the distinction between religion and theology.  He also does this with theology and faith.  In Science and Creation he cites Gerd Theissen who has proposed "three contradictions between science and faith"; Polkinghorne in his discussion of them discusses theology not faith.  For example (quotes in inverted commas are from Theissen):



(i) "Hypothetical scientific thought versus apodetic faith": Science is always trying out things to see if they are true, whilst faith simply asserts "a truth from which we cannot withdraw under any conditions".



On the contrary, I believe theology to be corrigible, knowing that every image of God is ultimately an idol. (SC p. 87)



What are the implications of this?  It is fruitful to identify an hierarchy of commitments.  The subtext of this thesis has been that all knowledge is based upon religious beliefs or commitments.  Religion, in this sense is the root of all knowledge.  Religious beliefs such as who we are, how we got here, what is wrong with the world, how can we put it right shape worldviews (cf. Figure 3).  It is these worldviews which are pre-theoretical that shape both general philosophy (metaphysics, axiology, epistemology, ontology, ...) and discipline philosophy.  It is the discipline philosophy that provides the context for accepting or rejecting research paradigms. These paradigms then suggest theories or hypotheses which in turn validate observations as facts.  An analogy of a tree has been suggested by Richard Russell and adapted by Arthur Jones (Figure 11).



On this model then science and theology are "special sciences" in the sense of academic disciplines.  To compare and contrast them is thus as valid as comparing branch with branch.  However to see theology and religion as synonymous is like seeing root and branch as synonymous; this would lead to an extremely distorted tree!  Polkinghorne recognises that experiments are theory-laden (OW p.9).  But he does not appear to see the role that religious commitments and worldview play upon the academic disciplines.  Indeed he seeks to turn the tree upon its head.  Science and theology seem to supply us with worldviews (OW p. xiii).  His work would thus benefit from an examination of the role of worldviews and philosophy on science and theology/ religion.

�This figure is not in the text at the moment.











































































  Figure 11  The bush of human knowledge.  From Roques (1989)



�6 Conclusions



Implications for the relationship of science and religion



Polkinghorne advocates dialogue as the way in which science and theology interrelate.  Their relationship is shown schematically in Figure 12.  The dialogue is not symmetric, hence the difference in the thickness of the arrows.
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  Figure 12.  A schematic representation of the interaction of science and religion/         

  theology according to Polkinghorne.  



For Polkinghorne science has much more to say to theology, than vice versa.  The tinted circle is taken to represent physical reality, which is the object of scientific investigation.  The object of religious/ theological investigation is God.  Polkinghorne accepts a theistic view of the relationship between God and his creation, hence the arrows representing the interaction of God with his creation.  In fact Polkinghorne's God is subject to his own creation and so in a sense God begins to merge with the creation.  



He maintains that his position is one of dialogue. However, it becomes apparent that the dialogue is one of one-way traffic: a monologue rather than a dialogue!  His position is more a "science shapes religion"/ theology relationship.  In fact his view of science and of reality is shaped by his commitment to rationality.  Nowhere in his books does he support this, it is taken to be self-evident, there is no empirical support for it.  It is thus a religious commitment.  Hence, for Polkinghorne it is a religious commitment that shapes his science which in turn shapes his view of reality and theology.  Polkinghorne's position is thus a "religion shapes science" relationship.



It is my contention that all views of the interaction between science and religion are at heart a "religion shapes science" position.  In the introductory section we saw how Dawkins' "science replaces religion" and Davies' "science shapes religion" positions are "religion shapes science" in disguise.  So too is Polkinghorne's "science and religion in dialogue" position.



Religious convictions are basic to humanity we cannot escape them.  It may thus be possible to show the relationship between theology, science and religion schematically (see Figure 13).
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  Figure 13. A schematic representation of the relationship between science, 

  theology and religion.



There may be some mutual interaction between science and theology; but science and theology are both shaped by religious commitments.



Summary



We can summarise Polkinghorne's position thus: Polkinghorne's overemphasis on rationality leads him to see a rational God.  This rational God, the source of all creation, has given to his creation the gifts of openness and reliability.  This means that there is a freedom and flexibility within the creation which makes it (almost?) autonomous of God.  God is not to be perceived as a deistic God, however, as he interacts with his creation through miracle, prayer and the like.  His interaction (but not intervention) within the autonomous creation is possible through the openness of creation.  Natural theology is thus possible because God is rational and we can get a glimpse of that rationality within his creation using rational means.



We can affirm Polkinghorne's



Attempt to provide an apologetic for scientists

Critical realism

Antireductionism



We have highlighted the need for further work by Polkinghorne:



The tightening up and collecting together his arguments for:

the unity of creation and the implications for epistemology

the openness of creation 

the free-process defence 

Natural theology and its relationship with common grace and creational revelation

The levels of design in natural theology

The distinction between theology, religion, faith, belief and worldview



We have highlighted a number of weaknesses:



The collapse of his dialogue position into a "science shapes religion" position

The conflation of God and creation

His overreliance on reason

His rationalistic view of God



We have identified three related key questions that Polkinghorne will need to address:



How will Polkinghorne's apologetic survive the attacks of postmodernist critiques of science?

Will the demise of rationalism mean the demise of Polkinghorne's God?

Is Polkinghorne too wedded to a rationalist paradigm?
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�  Books written by scientists with "God" in the title include: Leon Lederman The God Particle (1993); Robert Matthews Unravelling the Mind of God: Mysteries at the Frontier of Science (London: Virgin, 1992); Paul Davies  God and the New Physics (Harmondsworth: Penguin, 1989) and The Mind of God (London: Simon and Schuster, 1992).  

�  A reprint of the 1897 edition is being made available by Thoemmes Press, Bristol.

�  Livingstone (1987, p. 1).

�  Lindberg and Numbers (1986, p. 352).

�  Woolnough (1990).

�  Pearlstein (1990)

�  Many others have accepted uncritically the Draper-White thesis, this is evidenced in the oft-repeated myth that Calvin opposed the Copernican heliocentric view.  This view erroneously attributed to Calvin had its origins in White's A History of Warfare.  See Hooykaas (1972, p. 121).

�  Brooke (1991, p. 37).

�  Russell (1989).  Further critiques of the conflict myth are to be found in the following.  On Huxley-Wilberforce/ creation-evolution: Gilley and Loades (1981); Lucas (1979); Jenson (1970; 1988); and in general: Forster and Marston (1989, ch 13).

�  Cited in Independent on Sunday, 2 Jan 1994, p. 17.

�  20 March, 1993

�  Dawkins (1995 p.46).

�  Dawkins (1995, p. 47).

�  For example: "The vast majority of people have an allegiance to one particular religion. ... Out of all the sects in the world, we notice an uncanny coincidence: the overwhelming majority just happen to choose the one their parents belonged to ... when it comes to choosing from the vast smorgasbord of available religions, their potential virtues count for nothing compared to the matter of heredity."



�  On Dawkins see also: Poole (1994); Fisher (1994); Ward (1996).

�  Robert Snow discerns two types of creationists: the extreme such as John N. Moore, Henry Morris and Thomas Barnes and the more moderate such as Paul Steidl, Wayne Friar and Percival Davis (Snow, 1990).  We could also add James P. Moreland and the other contributors to The Creation Hypothesis (Moreland, ed., 1994) to the list of more moderate creationists.

�  H. M. Morris (ed.) (1974, p.11).

�  Margenau and Varghese (eds, 1992).

�  Typical responses are:



	I believe religion should play no role in the development of science.  Conversely science should play no part in religion. (Professor John Erik Fornaess: 40)



	Religion and science are two very separate domains.  Any attempt to merge them can only distort them without any advantage. (Professor Louis Neel: 73)



	I would keep the two very separate.  There are examples of great scientists that go from very religious ... to agnostics, to atheist.  This shows that scientific ability is uncorrelated with religious experience. (Professor Emilio Segre: 108)



	Personally, I subscribe to the old notion that (monotheistic) religion is above science.  However, in my everyday conduct, I follow the general norm of present-day society that religion and science have different domains of influence on the human being. (Professor Shoichi Yoshikawa: 133)





�  Cited in Austin (1976, p. 1).

�  Duhem (1905).

�  Duhem (1905, p. 285).  The Revue International de Philosophie (1992) devoted a special issue to Pierre Duhem's work.

�  Allen (1989).

�  Yarnold (1950).

�  Dye (1966).

�  Hindmarsh (1974, pp. 181-2); see also (1974).

�  Polanyi (1958).

�  60.3 per cent; 44 out of 73 returned questionnaires.  Lothers (1995). 

�  Church of England Newspaper, 19 May 1995, p. 10

�  MacKay (1952, p. 86):

	As in the parallel case of science and religion, the activity is not one of exhaustive explanation, but of complementary description.  Each description one should expect to be exhaustive in terms of its own categories; but not to apprehend the whole requires a discipline in the perception of complementarity which we have scarcely begun to acquire.

�  MacKay (1957, p. 390).

�  For example: R. J. Berry (1986, 1988); R. L. F. Boyd (1953); Richard Bube (1995); Roger Forster and Paul Marston (1989); J. N.(Tim) Hawthorne (1986); Rodney D. Holder (1993); John Houghton (1988),  Malcolm Jeeves (1976); Douglas Spanner (1987); Howard Van Till (1996 a, b); David Wilkinson (1990); John Wright (1994). 



	Mike Poole (1984, 1985, 1987, 1990, 1990-91) rejects the term "complementarity", he prefers the term "compatible"; though this seems merely a different name for a similar position.

�  Josephson (1987).

�  Ratzsch (1986, p. 158).

�  Khursheed (1987).  Khursheed's work is characterised by a poor grasp of the philosophy of science; he advocates inductivism as the scientific method (pp. 42-3).  

�  Reich (1988-89).

�  Coulson (1968, ch. 4).

�  Coulson (1971, p. 87); MacKay (1974, p. 91).

�  MacKay (1978, p. 44).

�  Hawthorne (1986, p. 39).

�  Khursheed (1987, p. 75). 

�  Polkinghorne (1991, p. 27).  It is thus surprising that Bube (1995, p.177) cites Polkinghorne as being "sympathetic to the concept of complementarity".

�  Barbour (1966; 1974; 1990).

�  Barbour (1974, pp. 77-8; 1990, p. 100).

�  Compare Alexander (1956).

�  J. P. Moreland 'Is natural science committed to methodological naturalism?' in Science and Creation (Hillsdale, MI: Hillsdale College, 1993).  I have not seen this reference in order to check Moreland's comments.

�  Bube (1995, p. 168).

�  Bube (1995, p. 169).

�  For a more balanced reading of Augustine see Lavallee (1989).

�  See, for example, MacKay "Science and the Bible" in MacKay (1988, pp. 150-154).

�  Manuel (1974, p. 27-8).

�  MacKay (1974, pp. 88-89).

�  MacKay (1974, p. 65).

�  MacKay (1974, p. 34).

�  MacKay (1974, p. 53).

�  MacKay (1974, p. 49).

�  MacKay (1974, p. 38).

�  MacKay (1974, p. 12).

�  While the whole issue of methodological naturalism is in many ways central to this discussion, the issue will have to be addressed at another time.  Suffice to say that I regard methodological naturalism as untenable.  See, for example Alvin Plantinga (1996); Moreland (1994) and the conference organised by Robert C. Koons, on Naturalism, Theism, and the Scientific Enterprise (University of Texas at Austin (Feb 1997))

�  MacKay (1953b, p.163).

�  See for example: Kuhn (1962);  Feyerabend (1975); Polanyi (1958); Laudan (1984); Newton-Smith (1981); Hacking (1983); Popper (1963); Chalmers (1982);  Stephenson (1989); and from a Christian perspective: Moreland (1989); Ratzsch (1986).  See also my summary of contemporary philosophy of science (Bishop, 1993).

�  Hanson (1958).

�  Bishop (1993).

�  Whitehead (1929).

�  Barbour (1966; 1990).

�  Birch et al. (1990, p. 185).

�  T. Berry (1990).

�  T. Berry (1986, ch 5).

�  He has also authored over 100 research papers, dealing with gravitation, black holes, cosmology and other areas of theoretical physics, as well as over 20 semi-popular science books.  He is Professor of Natural Philosophy at the University of Adelaide.

� 	"My book God and the New Physics was a first effort to grapple with this clash of ideologies.  The Mind of God is a more considered attempt." (MoG  p.14).



	In GNP he, like Hawking, caricatures Christianity.  He attributes to theologians positions which very few, if indeed any, would hold.  He treads more circumspectly in MoG.

�  Davies (1995 p. 10).

�	"In many cases the old religious ideas are not so much disproved as transcended by modern science" (GNP p. 3)

�  "If the Church is largely ignored today it is not  because science has finally won its age-old battle with religion, but because it has so radically reoriented our society that the biblical perspective of the world now seems largely irrelevant.  As one television cynic recently remarked, few of our neighbours possess an ox or an ass for us to covet." (GNP p. 2)

�  MoG p. 24.

�  MoG pp. 24,191.

�  MoG pp. 82-3.

�  MoG p.87.

�  MoG p. 87.  Elsewhere (in J. Hilgevoord (1994)) he summarises the "remarkable nature of the laws of physics", they:



"(1) Permit the Universe to come into being from nothing;

(2) Encourage it to self-organize;

(3) Fix its evolution in outline (e.g. from simple to complex) but not in detail;

(4) Bestow upon the Universe the appearance of design."

�  MoG p. 178.

�  Davies (1995, p. 10).

�  GNP p. 210.

�  MoG p. 223 

�  GNP p. 223.

�  GNP pp. ix, 229.

� p. 232.

� Davies (1995, p. 10).

� Davies in an attempt to show how the universe can create itself ex nihilo uses the quantum "orthodoxy" of Bohr's Copenhagen interpretation.  This theory is not without its detractors, not least being Albert Einstein.

� M. B. Foster (1934, 1935, 1936);  Jaki (1978); R. Hooykaas (1972); T. F. Torrance (1980).  To be fair Davies does acknowledge this: "The scientific world-view is clearly a product of the Western theological world-view, although scientists today rarely appreciate the theological origins of their assumptions" (in Hilgevoord (ed. 1994) p. 288).

� Another ordained Anglican who was a Fellow of the Royal Society was the notorious Bishop Barnes of Birmingham (1874-1953).  Another parallel between Barnes and Polkinghorne is that they have both been Gifford lecturers: Barnes in 1933 and Polkinghorne 1994.

� Polkinghorne (1987a, p. 12).

� In Margenau and Varghese (eds) (1992, p. 87).

� 1987b, p. 54.

� Anglican Theological Review 74  p. 376.

� 1987a, p. 14.

� 1993, p. 102.

� 1993, p. 102.

� Polkinghorne (1987a, p. 13).

� Loving (1991)

� 1987b, p. 68.

� 1987b, p. 62.

� ATR p. 377.

� 1987b, p. 62.

� It is not clear where he would put mathematical, historical, linguistic, economic, aesthetic, juridical or ethical aspects of reality.

� See also SP. p.11.

�  A more recent critique of Polkinghorne's view of divine action and miracle has come from Crain (1997).  Unfortunately, Crain has largely misunderstood Polkinghorne's view of miracle 

� Barclay is a zoologist and a founder editor of the academic journal Science and Christian Belief.  Barclay was for a number of years associated with UCCF, a conservative evangelical organisation, and the secretary of the previous incarnation of CiS (Christians in Science) the Research Scientists' Christian Fellowship (RSCF).  He is an advocate of the complementarity position.  

� Doye et al.  (1995).

� These include Peacocke (1979, 1986 and 1993).

� Peacocke (1990, p. 154).

� Peacocke (1990, p. 154).

� Helm is an evangelical Calvinist and lecturers in philosophy at King's College, London.  

� Avis is a member of the Church of England Doctrine Commission (as is Polkinghorne), he is vicar of Stoke Canon, Devon, author of several theological books and series editor of Marshalls "The History of Christian Theology".  These include Volume 1: The Science of Theology ; Volume 2: The Study and Use of the Bible; Volume 3: Creation and the History of Science.

� Polkinghorne (1995a)

� Peacocke (1995, p. 112).

� Barrow (1988 p. 241); compare also his 1990 ch. 9.

� More recent adherents include Georg Cantor (1845-1918), Gilbert Hardy (1877-1947) and Kurt Godel (1906-1978), together with the physicists Heinrich Hertz, Richard Feynman, John Barrow, Roger Penrose and Paul Davies.  

� Bishop (1996); Clouser (1991, ch. 7).

� Clouser (1991, p. 123)

�  There are however at least three possibilities for the translation of quanah: begotten, created (NEB, REB, NRSV) and possessed (AV, NASB). The translation is a debated point.  

� See, e.g. Wilkinson (1990); Wilkinson's dissertation - a precursor to this paper  - was supervised by Polkinghorne.

� Barr (1993).

� These include: an older idealist tradition (e.g. Cleobury);  Process theologians (e.g. Cobb, Hartshorne);  post-Barthians (e.g. Jungel and Link);  philosophical theists; theology of nature approaches; and natural life applications (e.g. Wisnefske). Barr (1993, p. 18).

� Barr (1993, p. 18).

� Plantinga (1974).  

� The Bridgewater Treatises authors included: Thomas Chalmers, William Whewell, P. M. Roget, William Kirby, William Prout and William Buckland.

� R. E. D. Clark (1977).

� Clark (1977, p. 104).

� F. Temple (1885).

� Kant comments on the design argument, which he calls the pysico-theological argument:

	This proof can at most ... demonstrate the existence of an architect of the world, whose efforts are limited by the capabilities of the material with which he works, but not of a creator of the world, to whom all things are subject. (Kant 1973 [orig. 1781], p. 365)

� Plantinga in Hart et al. (1983); Plantinga (1982; in Peterson et al. (1996))

� Leslie (1989, p. 6).

� e.g. John Wheeler and E. P. Tryon.

� e.g. Hugh Everett III and David Deutsch.

� It could, however, be argued that natural theology has a place in pre-evangelism., or as part of a probabilistic argument for the existence of God (e.g. Swinburne).  However, Polkinghorne seems to place more emphasis on it than that.

� Barr (1993).

� For example: Barclay (1992); and Douglas C. Spanner in a book review of SC in Science and Christian Belief 2(1) (1990) 64-66.

� In a review of SP in Evangel 11(1) Spring 1993 pp. 26-7.

�  R. E. D. Clark (1949, p. 165); see also the whole of ch. XVI.

� Clark (1949, p. 167).

� Clark (1949, p. 167).

� Polkinghorne (1995, p. 108).

� Advocates of the temporality or everlastingness of God are: Oscar Cullman; (later) Richard Swinburne; Nelson Pike; David Palin; Keith Ward; A. N. Prior; Anthony Kenny; John Lucas; Norman Kretzman; Nicholas Wolterstorff; Emil Brunner; and the Process theologians.  Defenders of the atemporality or eternity of God include: Augustine; Boethius; Anselm; Aquinas; Richard Sturch; Paul Helm; Wayne Grudem; and most classical theologians and philosophers.

� Helm "God and spacelessness" Philosophy 55 (1980) reprinted in Cahn and Shatz (1982); see also Helm (1988).

� Typical is the approach of Lucas, and Swinburne (1993).  Simplifying, this view says that if God is outside of time he ceases to be a person.

� An indexical is an expression whose reference is dependent upon the context.  "It is raining" and "It is raining now" are typical of indexicals.    A. N. Prior, Norman Kretzman and Nicholas Wolterstorff use indexicals to try to show that God is temporal.

� This could be construed as an argument from personality.  

� As Torrance has written: "The doctrine of creation out of nothing, which very quickly came to the forefront of Christian thought, asserted the absolute priority of God over time and space, for the latter arise only in and with created existence and must be conceived as relations within the created order.  They are orderly functions of contingent events within it.  Time is in creation, creation is not in time.  Since God is the transcendent source of all that is, beyond Himself, it may be said of Him that he does not participate in being, for all else participates in Him for its existence.  God Himself cannot be conceived as existing in a temporal or spatial relation to the universe." Torrance (1969, p. 11).

� See Kalsbeek (1975, ch. 7).

� Cited in Kalsbeek (1975, p. 73).

� The term modernist is notoriously slippery.  Stephenson (1984) identifies six different ways in which the term "religious modernism" is utilised



1. Roman Catholic Modernism, associated with Alfred Loisey, George Tyrrell and Freidrich von Hugel.

2.  It was then used to describe "a large movement of religious thought embracing Anglicans, British Nonconformists and American and Continental Protestants".  These included: C.J. Cadoux; Leslie Weatherhead; H.E. Fosdick; and R.J. Campbell.

3.  "Within this wider Modernist movement there is the specifically Anglican or English Modernism ... I date the commencement of English Modernism in 1898, the year when the Modern Churchman's Union began..." (Stephenson 1984, p. 5).

4.  The eccentric use of the word modernism by van Till in The New Modernism: An Appraisal of the Theology of Barth and Brunner (1946).

5. "Since the Second World War the word 'modernist' has been indiscriminately used of a number of more recent manifestations of theological liberalism: e.g. Tillich, Bonhoffer, John Robinson, Maurice Wiles and Don Cupitt.

6.  The use of the word used anachronistically: people from the past described as "modernists" e.g. Clement of Alexandria and Origen.  In this sense the writers of Essays and Reviews and Lux Mundi could be designated "modernists".



	Since Stephenson  the phrase "postmodern" has come into common parlance, to differentiate it from "modernism".  We thus need to distinguish between theological and cultural modernism.  Thus, Bebbington (1989):



	Theological modernism was a desire to bring Christian doctrine up to date, and extension of theological liberalism.  Modernism as a cultural phenomenon was something much broader, the result of a shift of sensibility as major as the transition from the Enlightenment to Romanticism a century before. (p. 233)



It is in the sense of cultural modernism that Polkinghorne is a modernist.

� "Foreword" in Lyotard (1984, p. vii).

� Lyon (1994, p.59).

� Lyotard (1984, p. xxiv).

� Typical metanarratives are: progress, wealth creation, science and rationality.  Connor (1989) defines them as "narratives which subordinate, organise and account for other narratives" (p. 30).

� Lyotard (1984).

�  There are a number of options which he could have taken: (i) to see science as the stone over which postmodern 'incredulity toward metanarratives' stumbles (cf. Lucas (1997) drawing upon Bertens The Idea of the Postmodern: A History (London: Routledge, 1995)); (ii) to see the problem not with metanarratives per se but with the type of metanarrative (cf. Middleton and Walsh (1995)) - Christianity is after all the grandest of all metanarratives!  The Christian metanarrative is an antitotalising metanarrative.






