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Preface
This is a book I never thought I would write. It’s a traveller’s tale from a strange land I never expected to visit, but came to love so much when I discovered it that I now live there permanently. Like so many in the 1960s, I grew up thinking that science was at war with religious faith. My youthful love for science seemed to rule out any interest in religious belief, which I regarded as irrational nonsense best left to intellectual low-achievers. I confidently expected that science would answer all my questions. And if it couldn’t answer them, they weren’t valid questions in the first place. Atheism seemed the only viable intellectual option for a thinking scientist such as myself.
Then something happened to me in my first year at Oxford University in late 1971, as I began the serious study of science. It’s not something I fully understand even to this day. To cut a long story short, I realized – much to my surprise and irritation – that Christianity made much more sense of things than atheism. I began to see things in a new way, as if my eyes had been opened. Science and Christian theology could be seen as two different ways of exploring a complex and wonderful reality. Sometimes they might be in tension with each other; more often they could enhance each other’s grasp of reality and open up a deeper vision of life. It all depended on how you placed them on a mental map. And as my old atheist map of reality gave way to its Christian counterpart, I found I could position the natural sciences and the Christian faith in a new and more satisfying way. I still think that way after 40 years, despite my constant interrogations and refinements of my basic ideas.
I initially studied chemistry while at Oxford, specializing in the area of molecular quantum theory. For my doctorate, I moved into the biological sciences, working in the research group of Professor Sir George Radda, trying to develop new physical methods for the investigation of complex biological systems. I then went on to study Christian theology in detail, looking at the historical development of some key Christian ideas, especially during the early modern period, laying the groundwork for bringing the natural sciences and Christian theology into serious conversation and dialogue. I served as Professor of Historical Theology at Oxford University from 1999 to 2008, before taking up a chair of theology at King’s College London from 2008 to 2014. I then returned to Oxford University, where I now serve as the Andreas Idreos Professor of Science and Religion and as Director of the Ian Ramsey Centre for Science and Religion, which gives me a marvellous public platform from which to explore the interaction of science and theology.
This isn’t really an academic book aimed at professionals already immersed in the fields of science and theology and thus familiar with the literature and issues. My anticipated readership is much wider, embracing scientists with an interest in theology and theologians aware of the importance of the natural sciences. I hope to open up some important and interesting issues, without going into the technical scholarly detail a more academic work would require. I’ve kept the text as simple and accessible as possible but have provided ample references for those who want to follow through on these ideas.
This book is a traveller’s guide to the new world I discovered back in the early 1970s. It aims to help both theologians and scientists to integrate their ideas into a richer whole, allowing them a stereoscopic view of a richly textured and complex world. Both the sciences and theology on their own run the risk of offering us a limited and deficient account of our world, lacking any sense of depth. What follows is an invitation to go deeper into what Isaac Newton famously called the ‘ocean of truth’, enriching our vision of reality through an informed dialogue between Christian theology and the natural sciences.
The chief motivation for writing this book is to encourage others to explore how the natural sciences and Christian theology can speak meaningfully to each other. The best defeater of the New Atheist myth of the warfare of science and faith is not an isolated intellectual argument but a thinking person who has integrated understanding of the natural sciences and the Christian faith. In our postmodern culture, embodiment trumps argument.
Yet my aim is not simply to encourage the enriching and deepening of a personal vision of faith. In what follows, I highlight the importance of changing public perceptions about science and faith. A recent empirical study suggested that American public perceptions of the religion–science relationship were not influenced when they read about a scientist (such as Richard Dawkins) who believes science and religion are in conflict; however, reading about a scientist (such as Francis Collins) who believes both science and religion can influence and guide each other positively shifted people towards a more collaborative view of religion and science.1 This is clearly a development I would wish to encourage.
Part 1 of the book consists of a chapter setting the scene by reflecting on the general question of the relation of the natural sciences and Christian theology. The natural sciences are outstanding in offering an explanation of how our world works. But what if human beings need something more than a ‘purely rational conception of our existence’ (Albert Einstein)? This chapter explores the importance of the human quest for intelligibility and coherence and how Christian theology offers a big picture of the world that holds these together in a winsome and rationally plausible manner.
Part 2 then considers three figures who have played an important role in stimulating discussion of the relation of science and theology in the recent past and whom I personally have found helpful: the theoretical chemist Charles A. Coulson, the theologian Thomas F. Torrance and the quantum physicist John Polkinghorne. In each case, I will consider some of their core contributions to the conversations between science and theology and reflect on their wider significance. Without doubt there are other excellent representatives of theologically engaged scientists and scientifically informed theologians who might also have been included here. However, I have limited myself to these three individuals on account of their outstanding contribution to the correlation of theology and science, their accessibility as leading thinkers in their field and the stimulus they have provided to my own reflections on these themes.
Part 3 consists of six parallel conversations between science and theology that lay the groundwork for the kind of enriched vision of reality I hope to enable and encourage. Each of these conversations represents an attempt to get a handle on a greater reality, allowing us to see it in a focused and manageable way. Chapter 5 offers a short preliminary discussion of the parallels and divergences between scientific theories and Christian doctrines. After this, we turn to consider the rational transparency of reality in Chapter 6. Why are we able to make so much sense of the world? How does this fit in with the Christian way of thinking about it? And what reasons can we give for thinking that our scientific beliefs about the world and religious beliefs about God are defensible?
This naturally leads into Chapter 7, which looks at the use of analogies and models in science and theology. Both the natural sciences and Christian theology acknowledge that they attempt to represent a reality that somehow seems to elude being reduced to words, raising important questions about the limits and scope of both disciplines. We’ll look at a theological example to help us grasp this point – the classic doctrine of the ‘two natures’ of Christ – before considering the notion of mystery in science and theology, focusing on the doctrine of the Trinity.
Chapter 8 moves into the territory of the life sciences. Most discussion about the relation of the natural sciences and theology tends to focus on the physical sciences; it is clearly important to extend this to include other scientific disciplines. In this chapter, we consider the role played by faith – in both its general fiduciary sense as well as its more specifically religious one – in Charles Darwin’s presentation of his theory of natural selection in his famous On the Origin of Species (1859), and reflect on the wider question of how Darwin thought this theory interacted with religious belief.
We then move on in Chapter 9 to consider the complexity of human nature, and raise concerns about some reductionist tendencies in recent discussions that offer truncated and purely functional accounts of human identity. This analysis highlights the importance of multiple perspectives on a complex reality and the inadequacy of single perspectives or levels of engagement with human nature and identity.
Chapter 10 explores the fascinating area generally known as ‘natural theology’, usually understood as the conceptual and imaginative interface between God and the natural world. What opportunities does this approach offer for an enrichment of the dialogue between science and faith? And how might this play into broader discussions? Finally, the book concludes by highlighting the need for at least some degree of integration between science and faith – especially on the part of believing scientists – and the opportunities this opens up.
I take great pleasure in acknowledging many conversations and discussions with those involved in exploring the relation of science and religion, which have given greater depth and rigour to my own ideas. As will be clear from what follows, I owe much to Charles A. Coulson, Thomas F. Torrance and John Polkinghorne. Yet others have helped me through conversations and other scholarly means, most notably John Hedley Brooke, Joanna Collicutt, Francis Collins, Peter Harrison, Denis Noble and Rowan Williams. I also owe a more complex debt to three leading representatives of the New Atheism, whom I had the privilege of debating in recent years: Richard Dawkins, Daniel Dennett and the late Christopher Hitchens. It is right to acknowledge their collegiality. They would not agree with my approach but they helped me realize why these questions were so important, and challenged me to develop my thinking further.
Alister McGrath



Part 1
SETTING THE SCENE



1
Intelligibility and coherence: the Christian vision of reality
The topic of this book is the relation of the natural sciences and Christian theology. It is a subject of no small importance, given the high profiles of both science and religion in contemporary cultural debates and discussions, and the growing realization that religion is not disappearing from public life, despite the confident prophecies of the New Atheism. Yet a mere pragmatic recognition of the importance of these issues is not enough. Any discussion of the relation of the natural sciences and Christian theology must be located within a framework of understanding that helps us position them both. We need a big picture of reality that does more than simply create space for science and theology but allows the nature, limits and benefits of their interaction to be grasped.
Theories and big pictures: some initial reflections
There is growing interest across intellectual disciplines in retrieving this notion of a big picture – a rich way of seeing things that aims to frame and hold together the elements of our experience and observation, bringing a sense of stability and coherence to life and thought.1 The New Testament speaks of the ‘mind of Christ’ (1 Corinthians 2.16; Philippians 2.5), a pattern of communal thinking about life and the world that is disclosed in Jesus Christ as God incarnate.2 From the outset, Christian theologians realized the potential of their faith to generate and sustain a greater vision of life. C. S. Lewis famously declared that his Christian faith allowed him to make sense of every other aspect of his rational and imaginative life – including the natural sciences. This is beautifully expressed in his signature affirmation (now inscribed on his memorial stone in Poets’ Corner, Westminster Abbey): ‘I believe in Christianity as I believe that the Sun has risen, not only because I see it but because by it, I see everything else.’3
Before we begin to engage the question of theories and big pictures of reality in more detail it will be helpful to reflect briefly on the more general issue of their importance. What use are they? What advantages do they confer? And how can they go wrong? The important point to appreciate here is that it is deeply human to search for a big picture or a larger narrative of life, including our place in the universe. Whether this is right or wrong, good or bad, it is deeply embedded within our nature as human beings. Many of those who deny having any theories or beliefs about life – such as some representatives of the New Atheism4 – actually turn out to have implicit theoretical commitments or assumed beliefs, which are simply treated as self-evidently true and hence requiring no justification of any kind. One of the motivations for the anger directed by some New Atheists against their many critics is that the process of criticism has exposed the vulnerability of their core beliefs, which they unwisely treated as facts.
There are two fundamental benefits of a big picture, which we shall explore throughout this book, especially in this chapter. First, it gives us a way of seeing the world that brings it into focus and allows it to be seen more clearly. Second, a good theory shows how things are interconnected, allowing us to place events and observations within a web of meaning. A good big picture thus discloses – but does not invent – both the intelligibility and coherence of reality.
Yet there are potential dangers to such an approach, of which three are of particular importance. The first is that a theory can easily make us blind to certain things, which we fail to see because we believe there is nothing to be seen. The New Atheism is probably the most obvious example of this problem. Its dogmatic insistence that there is no God, and its rhetorical demonization of those who believe in God as deluded fools or dangerous lunatics, generates a fundamental disinclination within the movement to give serious consideration to the idea that the world might point towards God or that it might make more sense from a theistic viewpoint.
The second is that we become so fixated on the intellectual pattern that we find in theories that we lose sight of the greater wonder and beauty of the universe itself that these theories represent or describe. The Christian novelist Dorothy L. Sayers (1893–1957), for example, from time to time found herself wondering whether she had fallen in love with the intellectual pattern she found in Christian theology, which led her to lose sight of the central figure of her faith – Jesus Christ (see p. 111). When rightly understood, theory is not an end in itself; it is a means of enriching our delight and grasp of what it represents. When wrongly understood, it leads to an overthinking of things, in which we end up focusing on provisional and partial representations of reality rather than an untamed and undiluted reality itself.
Yet there is a third cause for concern here: the risk of excessively ambitious or dogmatic theory-driven readings of nature. We might think, for example, of Arthur Koestler (1905–83), whose commitment to a Marxist-Leninist ideology in the 1930s led him to see the world in a simplistic and highly politicized way. In his autobiography, Koestler describes his own gradual movement away from his youthful ideological certainties about the world to a reluctant recognition of its obscurity and resistance to definitive interpretation.
In my youth, I regarded the universe as an open book, printed in the language of physical equations and social determinants, whereas it now appears to me as a text written in invisible ink, of which, in our rare moments of grace, we are able to decipher a small fragment.5
Koestler’s account of his disenchantment with the theoretical certainties of Marxism-Leninism makes fascinating reading. In the end, however, his problem was not that he recognized the need for a theory to understand the world but his dawning realization that he had chosen the wrong theory. We all need some sort of theoretical framework – however modest, provisional and correctable – for making sense of nature, history and life. Whether consciously or unconsciously, we all see life through theoretical spectacles that shape what we see and – perhaps more importantly – what we fail to see. That’s why it matters to get the theory right.
Throughout this book I shall be defending the view that the Christian big picture of reality is defensible, useful and trustworthy – above all, in making sense of the successes and limits of the natural sciences, and offering an enriched vision of reality that goes beyond that offered by the rigorous application of the scientific method. Along the way we shall deal with a series of important issues and concerns, including those noted above.
So where should we begin? Perhaps the most obvious starting point is to celebrate the natural sciences and reflect on their deeper implications – including their limits.
Science is great – but we need more than this
Science is one of humanity’s most significant and most deeply satisfying achievements. I fell in love with it when I was a teenager and have never lost a sense of delight in the scientific study of nature. Yet though I loved science as a young man, I had a sense that it wasn’t complete. Science helped me to understand how things worked. But what did they mean? Science gave me a neat answer to the question of how I came to be in this world. Yet it seemed unable to answer a deeper question. Why was I here? What was the point of life?
The question is whether the natural sciences can help us engage with these deeper issues, which Karl Popper famously framed in terms of ‘ultimate questions’.6 For Popper, these were existentially significant questions, rooted in the depths of our being, yet which transcended the capacity of the natural sciences to answer. The physicist John Wheeler (1911–2008) argued that our scientific observations at best yield only an ‘island of knowledge’ in an ocean of uncertainty.7 There are limits to science’s capacity to answer fundamental philosophical questions of value and meaning, partly reflecting limitations on the part of the tools we use to explore reality and partly the nature of physical reality itself.
So why don’t we just limit ourselves to the relative security of this small island of knowledge? There are two obvious answers. First, we sense that there is more that can be known and are restless until we find it. We find strange objects washed up on the shoreline of our island, possibly pointing to mysterious unknown worlds beyond its coast. And perhaps more significantly, the kind of knowledge to be had on this island is existentially inadequate. It doesn’t answer the really big questions of life. That’s why the Spanish philosopher José Ortega y Gasset (1883–1955) argued that we need more than the partial account of reality that science offers.
Scientific truth is characterized by its precision and the certainty of its predictions. But science achieves these admirable qualities at the cost of remaining on the level of secondary concerns, leaving ultimate and decisive questions untouched.8
Ortega suggests that human beings need an ‘integral idea of the universe’ that possesses existential depth and not merely cognitive functionality. Science has a wonderful capacity to explain how the world works, while nevertheless failing to satisfy the deeper longings and questions of humanity. For Ortega, the great intellectual virtue of science is that it knows its limits, which are determined by its research methods. At its best, science will only answer questions it knows it can answer on the basis of the evidence and thus avoids the kind of inflationary speculation to which theologians and philosophers are prone.
Yet there is a problem here: human beings want to press beyond the point at which science must stop, if it is to remain faithful to its methodological commitments. Ortega concedes that there is no arc of evidence that securely and unequivocally links the empirical world and some transcendent reality. Yet he invites us to imagine an arch linking two stone pillars. Part of the arch has collapsed. Yet in our mind’s eye we can still see the trace of its original arc and make the now imaginative, but once real, connection between the two pillars. So it is, he suggests, with the worlds of experience and meaning, science and faith. We can see that there is a link and follow it through in an act of imaginative embrace, rather than logical analysis.
For Ortega, ‘we are given no escape from ultimate questions. In one way or another, they are in us, whether we like it or not. Scientific truth is exact but it is incomplete.’9 We feel impelled to ask deeper questions about meaning and try to find a big picture that makes sense of life as a whole.10 To be true to ourselves, we have to follow these roads and see where they lead.
Scientists are human beings and thus are naturally prone to ask these fundamental questions, just like everyone else. So what happens if science cannot answer them? Science is very good at taking things to pieces. Yet analysis is not enough; we need to weave together the various elements of our world in order to perceive the big picture. That’s why we need an enriched vision of reality that consolidates and expands what science can tell us about reality. Science can fill in part of the big picture of the universe; but it leaves empty significant expanses of this canvas. Yet we feel that we need more than this partial picture if we are to lead meaningful lives.
The great physicist Albert Einstein (1879–1955) explored this point in a landmark lecture given at Princeton Theological Seminary in 1939 on the general theme of ‘science and religion’. It is a classic piece from one of the world’s landmark thinkers and merits close reading. Noting that, until quite recently, it was widely held that ‘there was an irreconcilable conflict between knowledge and belief’, Einstein pointed out how this view needed to be challenged. Conceding that ‘convictions can best be supported with experience and clear thinking’, Einstein then made a remarkably perceptive comment: ‘those convictions which are necessary and determinant for our conduct and judgments cannot be found solely along this solid scientific way.’11
Einstein insisted that the natural sciences were outstanding in their sphere of competence. Yet he cautioned that ‘the scientific method can teach us nothing else beyond how facts are related to, and conditioned by, each other’. Human beings need more than what a ‘purely rational conception of our existence’ is able to offer. This does not mean that opening up such fundamental questions of meaning and value causes us to lapse into some kind of irrationality: ‘Objective knowledge provides us with powerful instruments for the achievements of certain ends, but the ultimate goal itself and the longing to reach it must come from another source.’12
Einstein’s point is echoed in a striking statement of Sir Peter Medawar (1915–87), a biologist who championed the public engagement of science: ‘Only humans find their way by a light that illuminates more than the patch of ground they stand on.’13 Human beings seem to possess and be driven by some innate desire to reach beyond the mechanics of engagement with our world, looking for deeper patterns of significance and meaning. This does not mean, of course, that such patterns exist for that reason. Yet there seems to be something about human identity that involves a quest for something deeper than we find through an examination of the empirical world. I hesitate to attempt a distillation of the large body of research literature on this topic,14 but it seems that we cope better with our complex and messy world if we feel we can discern meaning and value within our own lives and in the greater order of things around us. The natural sciences themselves, however, can offer only limited guidance as we reflect on the issues of meaning and value.
Intelligibility and coherence
Two themes are of major importance in thinking about the interaction of the natural sciences and Christian theology: intelligibility and coherence. Both the natural sciences and Christian theology, though in their own distinct ways, offer a coherent and rationally motivated account of the world in which we live and think. The significance of the first of these two themes is easily grasped. We long for a framework that helps us make sense of what we observe around us and experience within us. I was drawn to Christianity because I sensed it allowed me to grasp and hold on to the intelligibility of our world.
My own time as a scientist impressed upon me the way science is able to investigate a universe that is both rationally transparent and imaginatively beautiful, capable of being represented in elegant mathematical forms. One of the most significant parallels between the natural sciences and Christian theology is a fundamental conviction that the world is characterized by regularity and intelligibility.15 There is something strange about both the world itself and the human mind that allows the patterned regularity within nature to be discerned, represented and understood.
This perception of cosmic ordering and intelligibility is of immense significance, both at the scientific and religious levels. As the physicist Paul Davies points out, ‘in Renaissance Europe, the justification for what we today call the scientific approach to inquiry was the belief in a rational God whose created order could be discerned from a careful study of nature’.16 Yet how are we to account for this regularity of nature? Or for the human ability to represent it so well? Why is nature actually intelligible to us? The human capacity for understanding our world seems to be far in excess of anything that could reasonably be considered to be an evolutionary strategy for conferring survival advantage or simply a fortuitous by-product of the evolutionary process.
That’s one of the reasons why the philosophy of science has moved away from the radical positivism of the early twentieth century that asserted that science merely established purely functional relations between the data we observe through our senses.17 This outdated approach claimed there was no big picture; at best there were working correlations between observations. Any claim that went beyond empirical observation was not open to demonstration and was hence to be deemed unscientific. Science was understood to catalogue the relationships between observations, making no attempt to synthesize its own view of reality. That view now lies largely in the past. Most would agree with the suggestion of the philosopher of science Michael Polanyi (1891–1976): ‘the purpose of science is to discover the hidden reality underlying the facts of nature’,18 which renders the universe intelligible in the first place.
As we shall see in a later chapter (see pp. 59–73), John Polkinghorne is a good example of a reflective scientist who sees the core methods and assumptions of the natural sciences as pointing towards a Christian world view. There is, he argues, a ‘congruence between our minds and the universe, between the rationality experienced within and the rationality observed without’.19 A naturalistic metaphysics is unable to cast light on the deep intelligibility of the universe, in effect being forced to treat it as a fortunate accident, a convenient happenstance that can simply be taken as granted and itself requires no discussion or explanation.20 However, a theistic metaphysics engages this observation, setting out a way of seeing things that affirms a common origin for both the rationality within our minds and the rational structure of the physical world around in the rationality of God. In other words, Christianity offers a framework that makes sense of what is otherwise a happy cosmic coincidence.
Others have pointed to the growing interest in what are now generally termed ‘anthropic phenomena’ and have suggested that these are also consonant with a Christian way of thinking.21 The heavily freighted vocabulary of ‘fine-tuning’ is widely used to express the idea that the universe appears to have possessed certain qualities from the moment of its inception that were favourable to the production of intelligent life, capable of reflecting on the implications of its existence.22 Nature’s fundamental constants turn out to have been ‘fine-tuned’ to reassuringly life-friendly values. The existence of carbon-based life on Earth depends upon a delicate balance of physical and cosmological forces and parameters, such that were any one of these quantities to be slightly altered, this balance would have been destroyed and life would not have come into existence.
Others have stressed the extraordinary sensitivity of the universe’s fundamental characteristics or original conditions for the origins of cosmic life. Sir Martin Rees, sometime Astronomer Royal and President of the Royal Society, has argued that the emergence of human life in the aftermath of the Big Bang is governed by a mere six numbers, each of which is so precisely determined that a minuscule variation in any one would have made both our universe and human life, as we now know them, impossible.23 As I noted in my 2009 Gifford Lectures at the University of Aberdeen, these themes resonate strongly with the Christian vision of reality.24 They prove nothing, and other explanations are certainly possible. But the Christian mental map makes sense of this aspect of the natural world, as it does of so much of the scientific enterprise. It is both empirically adequate and existentially satisfying.
The quest for coherence
Yet there is another theme that needs to be set alongside this quest for intelligibility: the search for coherence. Christianity provides a web of meaning, a deep belief in the fundamental interconnectedness of things.25 It’s like standing on top of a mountain and looking down at a patchwork of villages, fields, streams and forests. We can take snapshots of everything we see. Yet what we really need is a panorama that holds the snapshots together – that lets us see that there is a big picture and that each of these little pictures has its place within that greater whole. The fear of many is that reality consists simply of isolated and disconnected episodes, incidents and observations.
Our modern age has seen the emergence of significant doubts about the coherence of reality, many of which arise from the ‘new philosophy’ of the Scientific Revolution. Do new scientific ideas destroy any idea of a meaningful reality? The poet John Donne (1572–1631) believed that the radical philosophies of the Renaissance seemed to erode any sense of connectedness and continuity within the world. All that seemed to remain was a series of isolated and disconnected fragments: ‘’Tis all in pieces, all cohaerence gone.’26 So how could a coherent vision of the world be sustained?
Some would suggest that recent intellectual developments have posed a new threat to the notion of a coherent reality. For example, Nancy Cartwright’s idea of a ‘dappled world’27 invites us to think of the world as a patchwork quilt of divergent orders and rationalities reflecting local rather than universal laws of nature. Where C. S. Lewis argued that ‘we are not reading rationality into an irrational universe, but responding to a rationality with which the universe has always been saturated’,28 Cartwright holds that we impose such a single order or rationality when in reality there are a variety of orderings requiring multiple accounts of the natural world and its structures. In fact there might be no order at all. For Lewis, we try to respond to the universe as it actually is; for Cartwright, we run the risk of inventing our own ordered universe and disregarding the one around us.
Christian theology offers a vision of reality that allows us to speak of all things ‘holding together’ or being ‘knit together’ in Christ (Colossians 1.17).29 This theme has been developed by many theologians, especially during the Middle Ages.30 In a brief discussion of Dante’s Divine Comedy, C. S. Lewis noted its powerful imaginative vision of a unified cosmic and world order. For Lewis, works such as the Divine Comedy reflected a ‘unity of the highest order’ because they were able to cope with ‘the greatest diversity of subordinated detail’,31 yielding a coherent whole. Lewis is not really offering a logical argument here. If anything, his appeal is not to the reason through logic but to the imagination through beauty. His concern is to help us believe, to hear the harmonies of the cosmos32 and realize that things fit together aesthetically – even if there are a few logical loose ends that still need to be sorted out. The medieval vision of the universe, he suggested, was ‘overwhelming in its greatness but satisfying in its harmony’.33 This medieval emphasis on the ‘harmony’ of the universe was developed by Lewis to embrace the resonance of human intuitions with a deeper order of things.
Christian theology has long insisted that there is a hidden web of meaning and connectedness behind the ephemeral and seemingly incoherent world that we experience. The novelist Virginia Woolf (1882–1941) occasionally experienced short, stabbing instances of insight – which she named ‘moments of being’ – that seemed to reveal ‘some real thing behind appearances’.34 Yet such epiphanic moments were tantalizingly brief and she could never capture the vision of connectedness they seemed to intimate.
Michael Polanyi argued that the scientific discernment of the intelligibility of the universe needed to be supplemented by a recognition of its deeper coherence.
To discover a true coherence in nature is often not only to discern something that, by the mere fact of being real, necessarily points beyond itself, but to surmise that future discoveries may prove the reality of the thing to be far deeper than we can at present imagine.35
Yet although Polanyi took the idea of coherence with the greatest seriousness, he was quite clear that coherence on its own was not an adequate criterion of truth. Coherence is ‘only a criterion of stability. It may equally stabilize an erroneous or a true view of the universe.’36 So how is such coherence to be captured and represented scientifically? Polanyi appeals to the creative human imagination as the means by which this elusive notion is to be grasped: ‘The final sanction of a discovery lies in the sight of a coherence that our intuition detects and accepts as real.’37 It is not a quantifiable notion but arises from our discernment of a pattern, resting on a judgement that is more aesthetic than logical in nature.
Christianity offers a vision of reality that helps us frame both its rational transparency and its fundamental interconnectedness. It provides us with a reassurance of the coherence of reality – that however fragmented our world of experience may seem, there is a half-glimpsed bigger picture that holds things together, its threads connecting together in a web of meaning what might otherwise seem incoherent and pointless. Science dismantles the world so that we can see how things work; the Christian faith reassembles them so we can see what they mean.
Multiple approaches to a complex reality
The Christian faith has the potential to enrich a scientific narrative by preventing it from collapsing into what John Keats described as a ‘dull catalogue of common things’.38 Max Weber used the term ‘disenchantment’ to refer to an excessively intellectual and rationalizing way of looking at nature that limited it to what could be measured and quantified.39 Now scientists will perfectly reasonably point out that these processes of quantifying and reduction are integral to the scientific method. And I agree. It’s just that there’s a lot more that needs to be said. Science is really good at taking things apart so that we can see how they work. Faith puts them back together again so that we can see what they mean. A religious perspective does not in any way deny the scientific utility of such a rationalizing or reductive approach, although it does challenge its finality. It simply insists that a fuller and more satisfying account of reality can be provided and offers a supplementation of a scientific narrative by which this might be achieved.40
The philosopher Mary Midgley suggests that the landscape of reality is so variegated and complex that we need to use ‘multiple maps’ if we are to grasp the depths and detail of our universe.41 If we are to appreciate the complex texture of our world of observation and experience, we need to make use of ‘many maps, many windows’, in that there are ‘many independent forms and sources of knowledge’. If we think of the world as a ‘huge aquarium’, Midgley suggests that its sheer complexity requires us to look at it from multiple angles.
We cannot see it as a whole from above, so we peer in at it through a number of small windows … We can eventually make quite a lot of sense of this habitat if we patiently put together the data from different angles. But if we insist that our own window is the only one worth looking through, we shall not get very far.42
For Midgley, no single way of thinking is adequate to provide, on its own, an understanding of the meaning of our world. Science can fill in only part of the big picture of our world; it needs supplementation from other research methods and traditions if the full picture is to be fleshed out and given depth. We have to use a variety of research methods to do justice to the important questions of life. If we limit ourselves to the methods of the natural sciences, we end up locking ourselves into a ‘bizarrely restrictive view of meaning’.43 Insisting that we use only scientific methods, forms and categories confines us to a narrow world that excludes meaning and value, not because these are absent but because this research method prevents them being seen. The scientific method is like a net that allows us to know only those aspects of reality it can capture. The research method adopted determines what can be seen – and also what cannot.
Why scientism is both wrong and inadequate
Midgley’s basic principle of using multiple maps to represent a complex reality raises some challenges and some significant questions – such as how to develop and deploy an appropriate interpretative framework to settle boundary disputes. Yet it also opens up some important possibilities for the enrichment of our vision of life in the world, including a challenge to imperialist visions of the authority of science, often known as ‘scientism’. This is now generally understood as:
… a totalizing attitude that regards science as the ultimate standard and arbiter of all interesting questions; or alternatively that seeks to expand the very definition and scope of science to encompass all aspects of human knowledge and understanding.44
This privileging of scientific inquiry inevitably leads to the rejection of other methodologies as invalid or to their marginalization as irrelevant. As Midgley suggests, ‘scientism’s mistake does not lie in over-praising one form of [knowledge], but in cutting that form off from the rest of thought, in treating it as a victor who has put all the rest out of business’.45 Scientism remains influential within Western culture, finding its most recent expression in the New Atheism.
Scientism is, however, a deeply problematic approach and for this reason is often encountered in diluted forms (for example, the weaker assertion that the natural sciences offer the most reliable but not an exclusive access to truth). For a start, it fails to account for the astonishing success of mathematics, which does not derive its ideas through scientific means, even if those ideas may prove to have scientific utility. More importantly, scientism finds itself trapped in a viciously circular argument from which no experiment can extricate it, in that it has to assume its own authority in order to confirm it. The price of getting itself out of this vicious circle is forfeiting its spurious claims to intellectual privilege.
To break out of this circle requires ‘getting outside’ of science altogether and discovering from that extra-scientific vantage point that science conveys an accurate picture of reality – and, if scientism is to be justified, that only science does so. But then the very existence of that extra-scientific vantage point would falsify the claim that science alone gives us a rational means of investigating objective reality.46
Science is part of the big picture – a very important part, to be sure, but only a part. We need a lavish palette of colours to represent the complexities of our observations of the world around us and our experience within us. If we were to use a severely limited range of colours, such as the drab and shallow shades of grey proposed by scientism, we would limit the scope and depth of our grasp of our world, simply because we would have closed down the research methods and traditions that might enable us to see further and more clearly. We need different levels of explanation to cope with the complexity of nature;47 scientism, however, allows only one such level and thus ends up reducing every question to a scientific question, which requires a scientific answer.
In my Oxford college study, I have an old microscope, manufactured by the German optical company of Ernst Leitz Wetzlar, which has travelled with me for more than 50 years. It’s an important part of my personal history. A physicist could easily explain how its optical system worked and would probably point out that it reflected the technological limits of 1903, when it was made. Yet science cannot disclose that I value this microscope as a personal memory of my long-dead great uncle, who gave it to me, or as a talisman of my love for science, which the microscope stimulated back in the early 1960s. There’s a big picture surrounding that microscope and science can fill in only part of it; there are many levels of meaning to this strange world, all of which need to be integrated into a big picture.
Enrichment through integrating multiple levels of reality
So what philosophical system might help us engage this multilayered reality in which we live more adequately than scientism? In 1998, I discovered the form of ‘critical realism’ developed by the philosopher and social scientist Roy Bhaskar (1944–2014) and realized that this could provide a conceptual tool that affirmed the fundamental unity of the universe, while recognizing that it possesses different levels, each demanding a form of engagement determined by the distinctive character of the area of reality under investigation.48 This form of critical realism insists that the world must be regarded as differentiated and stratified. Each individual science deals with a different stratum of this reality, which in turn obliges it to develop and use methods of investigation adapted and appropriate to this stratum. For Bhaskar, the ‘nature of the object’ determines the ‘form of its possible science’.49 Scientism can thus be seen as a refusal to recognize that the universe is ‘stratified and differentiated’, so that a research method developed for one specific level or task is improperly declared to have universal applicability.
This may not be an easy point for some to grasp and an example may help to make it clearer. Let’s take a complex notion of considerable social importance: disability.50 The World Health Organization has long known that there are multiple layers to disability and developed a model (now known as ICIDH-2) to ensure its complexity was properly appreciated and reflected in therapeutic practice. The four levels are:
 
	    pathology: abnormalities in the structure or function of one or more of the human body’s organs;
	    impairment: a resulting change in the structure or function of the human body as a whole as a result of (1);
	    activity: changes to the way a person interacts with his or her physical environment as a result of (2);
	    participation: changes to a person’s position in his or her social context as a result of (3).

Disability is a complex notion with these four different levels. Someone who develops a brain tumour (1) may lose cognitive function (2), which prevents them from interacting properly with their environment (3), which may lead them to lose their job and become unemployed (4).
Here’s the point. If I wanted to study a brain tumour in a patient, I would probably use the research method of Positron Emission Tomography (PET).51 Now suppose I decided to find out how well my patient is functioning cognitively. Would I use PET? Certainly not. It’s a research method that is simply not appropriate for this task. I would probably use various standard cognitive tests, such as the Wechsler Adult Intelligence Scale (WAIS-IV), a research tool specifically designed to measure cognitive functioning. Nor would PET be of the least use in determining the patient’s ability to interact with his or her physical or social environment.
In the light of these considerations, it is perfectly clear how we should respond to someone who argues like this: ‘PET works perfectly well in detecting brain tumours. It’s a proven research tool. Let’s use it for everything!’ It’s obvious what needs to be said in response to this naïve argument. A research method designed for one specific purpose won’t work for others. It simply renders us blind to everything outside its own sphere of competence.52 Scientism is clearly inadequate: it uses only one research method and dogmatically and artificially limits reality to what this research method can uncover. It rests on the outdated Enlightenment notion of a single universal research method, applicable to everything.53 Science can’t detect meaning. Yet this doesn’t mean there is no meaning to be discovered. We need and deserve a richer account of reality than science alone can disclose. Science is great but it’s limited – and there is more that needs and deserves to be said.
Enrichment through the interweaving of narratives
The approach set out in this book is best described as the interweaving of scientific and theological narratives, leading to their mutual enrichment. Anthropologists suggest that human beings construct their identities using multiple narratives.54 That’s how we function as social animals. We knit together religious, political, social and cultural narratives as we try to make sense of our world. It’s natural for us to weave these threads together, just as it’s also natural for us to try and sort out how they interact. Which of them takes priority? How do we resolve tensions or seeming contradictions between them? Yet the really important point is this. No one story, no one angle of gaze or tradition of investigation is adequate to deal with human existence in all its richness and complexity.
This interweaving of narratives is essential as we try to deal with the ‘ultimate questions’ about life that persistently refuse to go away. To answer these properly, we need to bring together multiple approaches and recognize the existence of multiple levels of meaning – such as purpose in life, values, a sense of individual efficacy and a basis for self-worth.55 We need to link understanding and meaning, aiming to address what the American philosopher John Dewey (1859–1952) declared to be the ‘deepest problem of modern life’: our collective and individual failure to integrate our ‘thoughts about the world’ with our thoughts about ‘value and purpose’.56
Some may worry that the Christian narrative lacks the universality and rational necessity that the eighteenth-century Enlightenment considered to be essential for any meaningful theory of life. That concern must be acknowledged; it must also be challenged. It is no longer possible to assume that there is some way of looking at life that is permanently and universally valid, except in the specific domains of mathematics and logic. Sadly, this Enlightenment aspiration must now be recognized as a utopian ‘view from nowhere’, which fails to recognize the critical role of values and judgements embedded within the social context of the thinker.57 As philosophers such as Thomas Nagel have argued, every viewpoint is actually a ‘view from somewhere’.58 Nagel points out that we ‘cannot escape the condition of seeing the world from our particular insertion in it’, however much we may aspire to conditions of absolute historical and cultural detachment. The Christian way of looking at things fits easily and naturally into this spectrum of possible big pictures of reality as a motivated and warranted account of reality.
It is within this framework that I propose to locate our discussion of the relation of the natural sciences and Christian theology. This is about inhabiting a way of seeing the world that I believe to be trustworthy and fruitful. It permits and encourages the intertwining and mutual enrichment of a scientific and theological narrative, allowing each to fill in parts of the big picture.
We all need a greater narrative to make sense of the world and our lives, naturally weaving together multiple narratives and multiple maps to give us the greatest possible traction on reality. Reality is just too complex to be engaged and inhabited using only one tradition of investigation. That, I suggest, is why we need both a robust theology and an informed science. We need the best picture of ourselves and our world that we can devise if we are to inhabit it meaningfully and authentically. This book aims to explore that big picture and the way these two great traditions of thought can engage productively and responsibly with each other.



Part 2
SCIENCE AND THEOLOGY: 
THREE PRACTITIONERS



Introduction
It’s fatally easy for a discussion about the relation of the natural sciences and Christian theology to become hopelessly abstract. My long experience of teaching theology to undergraduates has convinced me that one of the best ways of helping students to grasp ideas is to introduce them to some interesting theologians rather than just lecture on the basic ideas of theology. Why?
A good theologian aims for a personal synthesis of ideas in which what is believed is woven into a way of life. A theologian is someone whose life has been affected by theology, not just someone who studies theology. He or she tries to weave together core theological themes in a way that seems to make sense and opens up new ways of understanding our world and acting within it. In 2014, I published an intellectual biography of the Swiss theologian Emil Brunner (1889–1966), in which I tried to track and explain the development of his distinctive theological vision. Although I found Brunner’s theology highly engaging, I was even more interested in seeing how he arrived at these ideas, how he held them together and the difference they made to his life. Theology is a way of seeing things that you inhabit, not just something that you think about. It’s about creating an intellectual and moral space in which you can live.
The same is true of the broad field that tries to reflect on what can be learned from the interaction of the natural sciences and Christian theology. There are relatively few people working in this field, partly because it makes such significant intellectual demands. If you’re going to write with authority on this theme, you need to have earned respect as either a scientist or theologian and preferably both. Happily, there are some who have done this and there is much to be learned from them. Each of the writers to be featured in this part of the book has a story to tell about how they became interested in the field, as well as what they found there.
In this part of the book, I will be considering the ideas of three writers who have made significant contributions to this discussion: the theoretical chemist Charles A. Coulson, the theologian Thomas F. Torrance and the physicist John Polkinghorne. Coulson and Polkinghorne are scientists who developed their theological interests; Torrance is a theologian who developed an interest in science. I have greatly enjoyed interacting with all three and know from my correspondence that many others have also found them helpful in exploring the relation between Christian theology and the natural sciences. Interestingly, each of these writers sees some form of ‘natural theology’ as intellectually legitimate and heuristically appropriate. In Chapter 10, we shall explore the potential of natural theology for developing the dialogue between science and theology. Although all three writers focus on the relation of the physical sciences and theology, their approaches are capable of being extended to the biological sciences and beyond.
In what follows, we shall consider how each became interested in these questions and identify some of their chief contributions to the discussion. Most of these themes will be developed further in Part 3. We begin with a writer who provided a critical stimulus to my own thinking about the relationship between science and faith in the early 1970s – Charles Coulson, Oxford University’s first Professor of Theoretical Chemistry.
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Charles A. Coulson (1910–74)
Everyone needs help when thinking through complicated questions. I arrived at Oxford University to study chemistry in October 1971. My wrestling with the complexities of quantum theory in my first term at Oxford was supplemented by a perhaps greater struggle. How could I reconcile my discovery of the intellectual vibrancy of the Christian faith with my love for the natural sciences? Would I have to compartmentalize my mind, holding them apart as strangers and possibly even enemies? I knew I could not tolerate such a dichotomization of my life of the mind. But what if it were the only option? What would I do then?
As it happened, I found someone who had wrestled with those questions long before me and worked out some sensible answers. Charles Coulson was not only Oxford’s Professor of Theoretical Chemistry; he was also a fellow of Wadham College – the college at which I was an undergraduate.1 As he was a well-known Methodist lay preacher, he occasionally preached in the college chapel. At some point around 1973 I heard him preach on how he held his scientific and religious commitments together and why the idea of a ‘God of the gaps’ was to be rejected. I spoke to him afterwards and outlined my fears about the tensions between my faith and science. Our conversation lasted no more than ten minutes. Yet in that brief time Coulson helped me grasp the idea of the fundamental coherence of science and faith, which remains with me to this day and is expressed in this book.2
Charles Alfred Coulson was born in Worcestershire on 13 December 1910.3 He showed an early enthusiasm for mathematics, partly inspired by a lecture he attended at Oxford by the Russian-born mathematician Selig Brodetsky.4 Coulson won a scholarship to Trinity College, Cambridge, to read mathematics in 1928. Although the Cambridge ‘Tripos’ normally lasts three years, Coulson chose to stay on for an extra year and take an additional subject – physics. In 1929, he was awarded first class in mathematics in Part I of the Tripos; in 1931 he received a first class in mathematics in Part II of the Tripos; and in 1932 he gained first class in physics in Part II of the Tripos.
He then began work on his PhD at Cambridge (1932–6), researching molecular-orbital theory – the idea that electrons are delocalized within molecules rather than having a specific spatial location. His examiners felt unable to pass him first time round, as they believed he did not have sufficient knowledge of thermodynamics. After a second oral examination, Coulson finally received his PhD in 1937. Coulson’s supervisor was J. E. Lennard-Jones, who arrived in Cambridge in 1932 as the first Plummer Professor of Theoretical Chemistry. This chair was for many years the only endowed chair of theoretical chemistry at any British university.
Coulson was prodigiously intelligent, picking up half a dozen university prizes and awards during his time as an undergraduate. At the age of 20 he published an article demonstrating a serious error in the work of Sir Harold Jeffreys (1891–1989), who was at that time one of Cambridge’s most eminent mathematicians. In 1938, he published the first accurate calculation of a molecular orbital wave-function, based on the simple case of molecular hydrogen.5 That same year he was appointed senior lecturer in mathematics at University College, Dundee, where he remained until 1945. His love of mountain walking – famously depicted in his use of the complex topography of the Scottish mountain Ben Nevis as an analogy for multiple perspectives on reality – developed during this period.
Coulson found that he was intellectually isolated and overworked at Dundee, and began to look for a move to a more congenial research environment. In 1945, he was appointed as a research fellow at Oxford University’s Physical Chemistry Laboratory. His salary was lower than at Dundee but the position allowed him ample time for research and writing. The several significant articles he wrote during this period attracted attention and led to his appointment as Professor of Theoretical Physics at King’s College London in 1947. During this time he wrote much of the book that established his international reputation: Valence (1952).6 He returned to Oxford as Rouse Ball Professor of Applied Mathematics in 1952 and remained in this position until he became Oxford’s first Professor of Theoretical Chemistry at the newly created Department of Theoretical Chemistry in 1972.
Yet it was an article Coulson published in 1950 – the year he was elected as a Fellow of the Royal Society – that publicly announced his growing interest in the field of science and religion.7 In ‘The Christian Religion and Contemporary Science’, Coulson mapped out some of the themes he would engage in greater detail over the next six years. This article showed how the historical ‘schism’ between science and religion had emerged, leading to an inadequate engagement with life’s deepest questions. ‘Something has been lost from the totality of man’s experience,’ he remarked.8 If the ‘transcendental element in life’ is lost, humanity is impoverished. So what could be done to remedy the situation?
In responding, Coulson voiced his perception that things were changing. There was a greater openness within science to reflecting on deeper questions, hinted at but not answered by science itself. ‘The door is open for those conversations to begin, wherein the scientist and the theologian explore the no man’s land that joins their two territories.’9 Those conversations would not be without their difficulties. Coulson himself noted one major concern, which had to be engaged if a meaningful dialogue was to be possible. The ‘solid achievement of modern science’, he suggested, showed a clear ‘progression or development’, which contrasted sharply with the ‘affirmations and credal finalities of a religion that has been once-and-for-all revealed’.10 Yet Coulson believed that despite such difficulties, these conversations needed to happen – and that the moment was right to begin them.
Coulson lost little time in getting those conversations under way, generally using high-profile public academic lectures as a means of stimulating interest in the field. He delivered the Riddell Memorial Lectures at Durham in 1953, published as Christianity in an Age of Science. In 1954, he delivered the Rede Lecture at Cambridge, taking as his theme Science and Religion: A Changing Relationship.11 His 1958 Eddington Memorial Lecture at Cambridge was published as Science and the Idea of God. All of these raised his profile considerably as a leading scientist who was able and willing to engage theological themes. However, the work that solidified his international reputation as one of the leading thinkers in this field was Science and Christian Belief (1955). This book was the published version of his four McNair Lectures, given at the University of Chapel Hill, North Carolina, in 1954.
Coulson tended to play down his growing reputation as an authority in this field, and took particular pleasure in a newspaper article that referred to him as ‘Professor of Theological Physics’ at King’s College London.12 Yet by the late 1950s, Coulson was seen by many as the most significant voice in this field, bringing his unquestionable cultural authority as a leading scientist to bear on some fundamental questions of theology, as well as seeking to foster a more positive engagement between theology and science.13 So how did this interest in the relation of science and theology emerge?
The development of Coulson’s views
Coulson’s personal memoirs allow us to answer this question. When he arrived at Cambridge in 1928 he was a nominal Methodist. His life changed dramatically as a result of student meetings he attended during Cambridge University’s Easter Term (April–June) in 1930: ‘God became real to me.’14 As a result of this personal renewal of his faith, Coulson now became increasingly involved in the worship and outreach of the Methodist Church in Cambridge, acting as a lay preacher.
Yet at that time there was an absolute separation of science and religion at Cambridge. Few academics were prepared to explore their relationship in such a hostile and suspicious academic climate. Coulson, however, refused to think in terms of an intellectual separation between his science and faith. As he would later put it, he would not countenance the notion of ‘some sort of hedge in the country of the mind’ that separated these two domains.15 Others might be prepared to tolerate such a ‘dichotomy of existence’; he would not. Coulson was helped by three Cambridge individuals willing to explore what was, for some, forbidden territory. These were the physicist Alexander Wood (1879–1950), the theologian Charles Raven (1885–1966) and the astronomer Arthur Eddington (1882–1944).
It is not clear what influence Alexander Wood’s Pursuit of Truth (1927) had on Coulson.16 The idea of the ‘unity of science and belief’ was important to him; yet he associated this idea with both Raven and Eddington rather than Wood. There is a telling reference to Wood in Science and Christian Belief, in which Coulson suggests that Wood displayed an ‘authentic note of scientific inquiry’ in response to an inquirer’s question about the grounds of belief.17
Yet there are hints in Wood of some themes that would become important for Coulson, most notably a rejection of the notion of the ‘God of the gaps’. Wood anticipated this concern, expressing his misgivings about ‘religious people’ who thought they could find God ‘only in the mysterious and “inscrutable”’.18 For Wood, this was theologically and spiritually inadequate: ‘To see the activity of God in the gaps and not in the process is severely to limit His range of action, and greatly to impoverish our own religious thought.’19 In its place, Wood proposed a theological view of the world that enabled a discernment of the intelligibility and coherence of reality: ‘This is our first demand of religion – that it should illumine life and make it a whole.’20
Charles Raven was Regius Professor of Divinity at Cambridge from 1932 to 1950, during which he also served as Master of Christ’s College (1939–50) and Vice Chancellor of the University (1947–9). Raven’s fundamental theme of the ‘unity of science and belief’ was clearly important to Coulson and is the first work he cites in his magisterial Science and Christian Belief. Coulson interprets Raven as offering support to his own belief that ‘Christianity claims to give an account of all that a man experiences.’21 Science and theology use the same basic method and are thus able to engage the same fundamental themes of human experience. The ‘two unique sacraments’ of the ‘created universe’ and the ‘person of Jesus Christ’ act as lenses or interpretative frameworks that ‘disclose the meaning and convey the experience of reality’.22
Arthur Eddington was Plumian Professor of Astronomy at Cambridge throughout Coulson’s period there as a student.23 Eddington was a Quaker and regarded the natural sciences as confirmatory of religious belief, although in a somewhat generic sense. Coulson tends to quote Eddington as a scientist rather than as a religious interpreter of science. Yet Eddington was alert to the spiritual implications of the natural sciences. His 1929 Swarthmore Lectures, which explored the relationship of science and an ‘unseen world’, is a particularly important exploration of the affinity between science and an undogmatic Quaker faith.24 Perhaps the most important section of the work is the suggestion that science and religion are both partial and provisional accounts of a greater reality.25 Coulson, however, saw this lecture as belonging to an earlier period in the relation of science and religion, when scientists were reluctant to speak of God. By the 1950s – the period in which all of Coulson’s most significant works on this theme were written – the situation had changed.26
So what are the important themes in Coulson’s reflections on the relation of science and theology? Although he ranges widely, I shall focus on five themes that continually recur in his writings of the 1950s and were clearly central to his thinking: the changing relationship of science and religion; their mutual quest for intelligibility and coherence; science and religion as offering complementary perspectives on reality; the deficiencies of a ‘God of the gaps’; and the potential of a natural theology as a place of constructive dialogue between science and faith. We shall consider each in turn.
The changing relationship of science and religion
As an undergraduate at Cambridge, Coulson was conscious of a severe reluctance on the part of scientists to acknowledge their faith publicly, talk about God or attempt to make connections between their professional calling as scientists and their personal beliefs as Christians. Science and religion were seen as ‘completely separated from each other, with no points of contact’; they related to two ‘wholly distinct worlds’.27 In part this reflected a cultural hostility towards religion within the Cambridge scientific community at this time. However, Coulson believed that it also reflected a settled suspiciousness within the Christian churches towards the natural sciences, which inclined them to disengage from scientific matters altogether, leading to a regrettable – and avoidable – ‘dichotomy of experience’ within the Christian community.
Coulson was also critical of a second approach, which held that science and religion were distinct but allowed for a transition from one to the other. Drawing on the analogy of travelling across Europe by train, Coulson suggests that most people tended to think that ‘science and religion occupy contiguous regions’ governed by quite distinct sets of laws.28 It was as if there was one region called ‘Science’ and another called ‘Religion’. God was limited to one of these regions, disconnected from others, having no relevance for the region of ‘Science’. If you wanted to visit both regions, you changed trains. Different methods were demanded for each.29 When you reached the limits of the scientific region you were handed over to religion, a region with a very different set of intellectual rules and procedures.
Although Coulson addressed this question at many points in the 1950s, perhaps his most important discussion of it is found in his 1954 Rede Lecture at Cambridge University. Echoing themes that recurred in C. P. Snow’s more famous Rede Lecture of 1959, entitled ‘The Two Cultures’, Coulson expressed his unease at the disconnection between science and faith that he witnessed at first hand in laboratories and churches. ‘The scientist who has no use for religion, and the Christian who has no use for science, are each condemned for the narrowness and poverty of their view.’30
Coulson saw this unsatisfactory relationship reflected in recent history and present experience. Why did the great scientist Michael Faraday allegedly leave his religion behind when he entered his laboratory, and his science behind when he closed the laboratory door as he went home?31 Religious belief was being privatized and prevented from being brought into public dialogue with the natural sciences – with the collusion of both individual believers and the churches. The churches, Coulson believed, simply did not know how to respond to science. Something had to be done about this – and Coulson clearly believed he had a role to play.
He realized that the cultural understanding of the relation of science and faith that his age had inherited was neither historically accurate nor normative. It had not always been like this and it could be changed. In place of these two deficient understandings of the relation of science and faith, Coulson proposed his own approach.
Intelligibility and coherence in science and religion
In his 1958 Eddington Memorial Lecture at Cambridge, Coulson reflected on the question of why anyone would believe in electrons. He invited his audience to imagine the response a modern physicist might make.
Yes, I believe in electrons – not because I have seen them, or smelt them, or touched or weighed them, for I have not done so and never expect to be able to do, but because they are a concept which fulfils the function of all concepts in science, that it makes sense of a mass of apparently unrelated phenomena.32
Coulson’s point here is that a good theory is able to correlate or colligate a group of observations that might otherwise be seen as disconnected and unrelated.
He saw a creative and constructive interaction between science and religion as reflecting and safeguarding the coherence of reality. Without both science and religion, he suggested, we would have no ‘guarantee that reality was one’, so that our ‘confidence in the wholeness of life’ would be significantly impaired.33 Coulson was intensely averse to any ‘fragmentation of human experience’, which would inevitably lead to abandoning any attempt to ‘make sense – one sense – out of all our varied experiences’.34 Like theology, science is a ‘mental framework’ capable of accommodating experiences in such a way that ‘pattern and meaning’ could be discerned.35 For Coulson, Christianity offers a ‘conceptual scheme’ or a ‘pattern’ that informs and stimulates science.
Yet Coulson does not draw a dividing line between the domains of religion and science, declaring certain forms of experience to be ‘religious’ (and thus fall within the territory of theology) and others ‘scientific’ (thus falling within the domain of the natural sciences). He is fundamentally averse to any such artificial experiential or intellectual frontiers. ‘Both [scientific and religious] descriptions start from the same basic origin – our experiences – and experience can never contradict itself.’36 We have experiences and make observations – and these are open to interpretation from multiple perspectives.
Experience, so to speak, is not delivered in labelled packages, to be opened and examined by certain designated recipients in the departments of religion or science. Coulson was highly critical of any ‘scheme for parcelling out the country of the mind into allotments under separate authority’.37 It was bad for science, bad for religion – and especially bad for any coherent human attempt to make sense of the universe that wove together these components into an integrated whole. The human response to reality must ‘include not merely the making of a pattern that may be called true, but also the recognition that God is mediated [to us] in the pattern and the experience’.38
Science, Coulson argued, is ‘one way of making sense of our experience’.39 So what other ways might there be? In asking this question, we come to one of Coulson’s most significant contributions to the interaction of science and theology: the notion of multiple perspectives on reality.
Science and religion: complementary perspectives on reality
Coulson was clear that the scientific universe was so complex that it demanded a correspondingly complex manner of description and representation, requiring in turn multiple languages, adapted to their objects: ‘One language is insufficient by itself.’40 His own distinctive approach invites us to see theology and the natural sciences as complementary perspectives on the same complex reality. It is not an easy idea to convey and depends critically on an effective analogy if it is to be grasped properly. Happily, Coulson’s period spent working in Scotland provided him with a perfect illustration – the ‘analogy of the mountain’.41
Coulson and his wife tried to find time to climb as many mountains as they could during their time in Scotland, and had particular respect for Ben Nevis, the nation’s highest peak. Assuming that many of his readers would be familiar with its topography, Coulson invites them to join him in an imaginative walk around the mountain and reflect on what they see. Seen from the south, the mountain presents itself as a ‘huge grassy slope’; from the north, as ‘rugged rock buttresses’. Those who know the mountain are familiar with these different perspectives. It’s the same mountain; yet a full description requires these different perspectives to be brought together and integrated into a single coherent picture.42
Coulson’s core insight is this: ‘different viewpoints yield different descriptions’. The scientist might thus stand at the north side of the mountain, the poet at the south and so on. Each reports on what they find using their own distinct language and imagery, adapted to what they see.
Each looks at the mountain; each sees certain things and each tries to describe his encounter with the mountain in terms that make sense. Each devises a language that is suitable for his particular purpose.43
So where one observer might see grassy slopes, another might see a rocky mountain. Yet both are representative and legitimate viewpoints. For Coulson, this makes the need for an overall, cumulative and integrated picture of reality essential: ‘Different views of the same reality will appear different, yet both be valid.’44
The analogy is easily applied to the relation of science and faith. As we have already seen, Coulson refuses to allow that there are demarcated ‘scientific’ and ‘religious’ worlds that are each experienced in different manners. It is one and the same world that is experienced – and that experience is complex, requiring and mandating both scientific and religious approaches. ‘The two worlds are one, though seen and described in appropriate terms; and it is only the man who cannot, or will not, look at it from more than one viewpoint who claims an exclusive authority for his own description.’45 Coulson’s point is perhaps made more clearly in his earlier review of Herbert Dingle’s Scientific Adventure (1952).
Each separate science is a set of models, useful for a time but ultimately out-of-date as experience grows. But none of the models is ‘true’, unless by truth you happen to mean ‘suitable for present purposes and self-consistent’. The models suitable for different purposes may appear to conflict, but that is simply because they are suitable for different purposes, and this should not alarm us.46
The analogy of different ways of viewing a mountain is easily grasped and applied; but is it appropriate? Coulson was aware of a significant weakness with his analogy, in that it seems to imply that each perspective on things is equally valid and valuable. So is a Christian perspective on reality simply one of a number of perspectives? Is it incomplete, unless supplemented by others?47 Coulson’s response to this concern is extended and rich in illustration but does not really resolve the issue. Nevertheless, he makes two points that merit discussion. Coulson clearly believes that both theology and religion – terms he does not regard as synonymous – can be seen as ‘views’.48 Yet each transcends the category of a ‘view’ in that, for example, religion clearly involves a ‘non-discursive’ element. Furthermore, Coulson notes that the approach we adopt determines its outcome. If we ask physical questions, we get physical answers; if we ask chemical questions, we get chemical answers.49
This contextualizes the question Coulson himself asked but does not really answer it. There is, however, a point at which Coulson comes close to offering an answer in terms of the ‘illumination’ of reality by a reliable theory so grand that ‘we could not find for ourselves, unless it were given in the search’.50 Coulson explains what he means by citing from Sir Lawrence Bragg’s 1950 Radford Mather Lecture, delivered at the Royal Institution in London on 25 October 1950.51 In this lecture, entitled ‘Science and the Adventure of Living’, Bragg spoke of his experience as a physicist of the sudden disclosure of insight that illuminates the secrets of nature:
When one has sought long for the clue to a secret of nature, and is rewarded by grasping some part of the answer, it comes as a blinding flash of revelation; it comes as something new, more simple and at the same time more aesthetically satisfying than anything one could have created in one’s own mind. This conviction is of something revealed, and not something imagined.52
Coulson is prepared to speak of such a disclosure as ‘revelation’, in the sense of ‘personal revelation’ or a feeling of ‘given-ness’, which he believes religious people regard as one of the most significant characteristics of their faith. (There are obvious parallels here with Ian Ramsey’s notion of ‘disclosure situations’.53) Coulson’s point is that we are given a framework of meaning that enables us to discern the coherence of the natural world. Science and religion, rightly understood, are complementary; yet Coulson does not attempt to construct any hierarchical ordering of their relationship.
Why the ‘God of the gaps’ is not a serious option
Coulson is widely credited with popularizing the phrase ‘God of the gaps’, which he uses to designate either a form of apologetics or a positive vision of the Christian faith that focuses on explanatory gaps in contemporary scientific understanding as a basis for belief in God.54 The phrase – or something very similar to it – had been used before; Coulson, however, gave it a new emphasis. He saw this inadequate belief as the inevitable consequence of an improper bifurcation of reality into the separate domains of ‘science’ and ‘religion’. He made this point with particular clarity in 1953:
We cannot treat religion and science as if they were two adjoining allotments, each to be separately cultivated, with a hedge to mark the limits of ownership and warn the other party to ‘keep off the grass.’ For if we do, every new scientific discovery requires us to uproot the hedge and transplant it further on one side; and the time will come when God will be pushed right off the stage into the wings – an actor with no part left to play. The significance of this is obvious: God cannot come in at the end of science; we cannot say ‘Here ends science; here begins religion’: if God is here at all, it must be at the beginning of science, and right through it.55
Coulson returned to this concern in 1955, developing the points he had made earlier. The ‘dichotomy of existence’ that lies behind the God of the gaps model might possibly be tolerable if the world was divided into two non-overlapping groups of people: scientists and religious believers. This ‘intellectual partitioning’ becomes intolerable, however, in the case of individuals ‘owning both allegiances’56 – such as Coulson himself. For Coulson, this way of thinking about God inevitably entailed a contracting area within which God might be known in the first place, and a resulting impoverishment of the vision of God: ‘He is a God who leaves Nature still unexplained, while He sneaks in through the loopholes, cheating both us and nature with His disguised “room for manoeuvre”.’57
It is important to note that Coulson does not believe that science can answer every question about life or the universe; he insists that there are limits on its competence, in the sense that it can offer only a certain kind of answer: ‘I believe that the limits of science are only those which are presented by the following words: if a question about nature can be posed in scientific terms, then ultimately it will be susceptible of a scientific answer.’58
So how might a transition be possible from a knowledge of the natural world to a knowledge of God? Coulson maps out one possibility, which he clearly believes needs to be retrieved from neglect and reformulated to address its inadequacies: natural theology.
Coulson on natural theology
Coulson’s approach to science and belief naturally leads him to commend one particular theological enterprise, which he regards as the proper outcome of a right understanding of the relation of science and faith. Although he does not offer a rigorous definition of ‘natural theology’, he clearly understands it as a recognition that God is disclosed in some sense in and through the natural world. ‘Natural theology is not a blind alley, nor even an optional extra; no “particular” revelation is possible unless there is also a “general” revelation.’59 Coulson’s fundamental conviction that there was a need to reconsider the concept of natural theology is set out programmatically, and explored episodically, in his major work, Science and Christian Belief.60 He does not develop this concept, nor offer an extended reflection on how it might be implemented. Nevertheless, his basic trajectory of thought is clear and consistent: the discovery of religion from within science takes place through an ‘act of reflection’.61
What sort of reflection does Coulson have in mind? He cites approvingly from the natural philosopher Francis Bacon, who spoke of natural theology as ‘divine in respect of its object and natural in respect of its source of information’. The intellectual journey of reflection that Coulson wants to encourage thus begins from the natural world with the ‘measurements, the observations, the experiences which are the starting point of science’.62 The early stages of this journey involve the discernment of ‘separate patterns’, which leads us to suspect that there is some greater unity behind them. Consequently, Coulson insists upon the ‘gross inadequacy of any one view, or discipline, to express this unity by itself’.63
The next stage in this journey, according to Coulson, is the realization that the unity that is revealed by separate disciplines ‘has a quality about it which can only be described as “spiritual”’.64 He illustrates this by citing Albert Einstein’s ‘rapturous amazement’ at the harmony of the physical world. This step is somewhat problematic for three obvious reasons. First, not all scientists express their response to nature in such terms; second, it is perfectly possible to frame an awed response to nature in secular terms; and third, this might merely lead to some form of pantheism, not to Christianity.65 Yet Coulson’s point seems to be that there is a natural tendency to see nature as pointing beyond itself, raising issues of potential transcendent reference.
Although Coulson does not use this vocabulary, his approach is essentially what John Polkinghorne would later describe as ‘bottom-up’ (see pp. 61–2). Although there are significant differences between Coulson and Polkinghorne, both share the fundamental scientific instinct to begin with empirical data. Coulson’s narrative of a journey is clearly that of someone who begins in the world of experience and gradually comes to realize that the world of nature is not a closed framework but opens up deeper imaginative and intellectual possibilities. Coulson then correlates these insights with his Christian faith, allowing their resonances and convergences to be identified and explored.
There is much more that should be said about Coulson’s vision of the relation of science and theology. Nevertheless, this brief consideration of the main contours of his thought is enough to indicate some of the potential angles of approach and avenues of exploration that are open to us.
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Thomas F. Torrance (1913–2007)
The second practitioner I have chosen to discuss is Thomas F. Torrance (1913–2007), one of the twentieth century’s greatest Christian theologians. I first began to read Torrance while I was doing theological studies at Cambridge University in 1979. I had already completed my scientific studies and gained a first class degree in theology at Oxford by the summer of 1978. I then moved to Cambridge for two years. I had been elected to the Naden Studentship in Divinity at St John’s College, Cambridge. This research position, which dates back to the 1780s, gave me access to Cambridge’s excellent theological research libraries. I also used this time to prepare for ministry in the Church of England at Westcott House, where I overlapped with John Polkinghorne for a year.
My intention at Cambridge had been to begin the serious study of the relationship of science and theology, working with Dr Arthur Peacocke (1924–2006), then Dean of Clare College. I had taken a specialist paper in the field of science and religion while studying theology at Oxford, and knew there was much work that needed doing. However, senior colleagues at Oxford advised me against plunging straight into the field of science and religion. They strongly recommended immersing myself in the field of Christian theology, so that I would bring serious theological commitment to the field. In the end, I accepted their advice. They were right.
I had been impressed by the example of two theologians I had studied at Oxford: Wolfhart Pannenberg and Jürgen Moltmann. Both had begun their theological careers by focusing on episodes in the history of the discipline. I decided I would do the same. I would use my time at Cambridge to research the development of the theology of Martin Luther. Professor Gordon Rupp (1910–86), a Luther expert who had recently retired as Dixie Professor of Ecclesiastical History at Cambridge, agreed to be my supervisor. In the event, I broadened out my research to consider the development of the doctrine of justification – a major theme in Luther’s works – within the Christian tradition as a whole, and the general question of the intellectual origins of the European Reformation.
My immersion in Christian theology lasted much longer than I had anticipated, partly because it proved so interesting and partly because there was so much I needed to learn. In fact it was not until 1995 that I felt I understood enough about the history and methods of Christian theology to begin writing seriously about the relationship of the natural sciences and theology. However, I began reading works about the relation of science and faith immediately, partly to get a sense of the questions being asked and the approaches adopted. And so I came across Torrance’s work Theological Science, which I bought in Heffer’s bookshop in Cambridge in June 1979 and read over the next few weeks. By the time I had finished this book, I knew that exploring the relation of science and theology was going to be hugely stimulating, just as I also knew that Torrance was someone I would be engaging extensively.
I first met Torrance by accident in 1986. I had been invited to a conference of younger theologians to explore how we might think about the relation of science and theology. We were told that some invited guests would be present but no mention was made of any specific names. The conference was held in a wonderful location: Windsor Castle. Although the event was due to start at 4.00 p.m., for some reason I wrote this down in my diary as ‘14.00’ and so arrived two hours early. The conference organizers were mildly amused and suggested I made myself comfortable while I waited. They showed me into a room, telling me that someone else had also arrived early and we might as well get to know each other. And so I met Torrance, who had made the long journey from Edinburgh to Windsor earlier that day. We spent the next two hours in discussion, focusing especially on his Theological Science. The rest of the conference was interesting but there was no doubt in my mind as to its intellectual highlight. I went back to Oxford with my mind racing, having realized that the relation of science and theology was not merely important – it was exciting.
In this chapter, I shall explore some aspects of Torrance’s contribution to this field, and focus especially on the landmark contribution he made to understanding the relation between science and theology.
Introducing Thomas Torrance
Thomas Forsyth Torrance was born, to missionary parents, on 30 August 1913 at Chengdu in the Szechuan region of China.1 Thomas Torrance senior had been deeply influenced by the work of the great British missionary David Livingstone (1813–73), and determined that he himself would undertake missionary work. In the end, Torrance senior joined the China Inland Mission. He was posted to Chengdu, a city in western China. There he met and married Annie Elizabeth Sharpe, who had also been working in that region of China with the same missionary organization. They had five children, of whom Thomas was their second.
Torrance was initially educated at the Chengdu Canadian Mission School from 1920 to 1927. The political situation in China deteriorated in 1927 and it became difficult for foreign missionaries and their families to lead normal lives. Torrance returned to Scotland to continue his education at Bellshill Academy from 1927 to 1931, before going to the University of Edinburgh in 1931, gaining his MA in Classical Languages and Philosophy in 1934. He would have liked to have studied for longer but the family’s financial situation was difficult. Torrance senior had returned to minister in China, leaving the family to live and work in Edinburgh until his final return in 1934.
Torrance had always longed to study for the ministry, perhaps becoming a missionary like his father. After completing his undergraduate studies, in 1934 he transferred to New College, Edinburgh (one the Church of Scotland’s recognized centres of theological education, based within the University of Edinburgh), gaining his BD (with specialization in systematic theology) in 1937. He subsequently undertook further research work at Oxford and Basle, where he studied under Karl Barth and was awarded a doctorate from Basle for his work on the doctrine of grace in the writings of some early Christian theologians.
After spending an academic year as Professor of Systematic Theology at Auburn Theological Seminary in New York State, from the autumn of 1938 to the summer of 1939, Torrance was ordained as a minister in the Church of Scotland and served as Parish Minister at Alyth, a village in Perthshire, from 1940 to 1947. During this period he also served as a chaplain with the British Army during the Second World War (1943–5), seeing action during the Italian campaign. He returned to parish ministry at Alyth after being demobilized, where he remained for two years before going on to minister at Beechgrove Parish Church, Aberdeen (1947–50).
However, although Torrance was firmly convinced of the importance of pastoral ministry, he realized that his own gifts lay elsewhere. He had come to believe that he was called to some form of teaching ministry within the Church. Others clearly shared this view. In 1950, Torrance was appointed Professor of Church History at Edinburgh University and New College. Yet while he enjoyed this position, his real passion was Christian theology rather than church history.
When G. T. Thomson announced his retirement from the chair of Christian dogmatics at New College in 1952, Torrance realized he might be able to arrange for an internal move within New College, by which he would transfer from the chair of church history to that of dogmatics. Torrance was able to secure support for his proposal and was duly appointed Professor of Christian Dogmatics at Edinburgh, and remained in this position until his retirement in 1979. During this ‘retirement’ he wrote two of his most highly regarded works: The Trinitarian Faith (1988) and The Christian Doctrine of God (1996).
Torrance is widely regarded as the most significant British theologian of the twentieth century. He was a pioneer of English-language reception of the great Swiss Protestant theologian Karl Barth and was heavily involved in the translating of Barth’s massive Church Dogmatics. However, his reputation also rests on his long-standing interest in the relation of the natural sciences and Christian theology, which first became evident in Theological Science (1969, based on the Hewett Lectures delivered in 1959 at Union Theological Seminary, New York) and was further developed in later works such as Reality and Scientific Theology (1985, based on the Harris Lectures at the University of Dundee in 1970). Torrance was awarded the Templeton Foundation Prize for progress in religion in 1978 on the basis of his extensive contributions to the discussion of the interaction of Christian theology and the natural sciences.
The development of Torrance’s views on science and theology
Torrance published little on the relation of the natural sciences and Christian theology before his landmark work Theological Science. Yet there are reasons for thinking that some of his core insights on their relationship formed early in his career, partly through his reading of Daniel Lamont’s Christ and the World of Thought (1934), which set out a vision of a coherent theological engagement with intellectual culture, including the natural sciences.2 Through Lamont, Torrance discovered the writings of the theologian Karl Heim (1874–1958), who held that Christian theology was under an obligation to interact with both the natural order and the natural sciences. For a theologian to ignore the issues thrown up by the natural sciences is, according to Heim:
a rebellion against God, who has placed us in a reality which inevitably confronts us with questions of this kind, and who has given us an intelligence which cannot rest until we have sought for some sort of answer to these questions.3
The influence of Lamont is evident in a course of lectures on ‘Science and Theology’ that Torrance delivered during his period as Professor of Systematic Theology at Auburn Theological Seminary in 1938–9.4 In these lectures, he argued that science and theology should not be understood as two disconnected and non-interacting disciplines, as if there could be two hermetically sealed compartments within the mind, with interaction excluded as a matter of principle. Torrance highlighted the importance of ‘a belief in the ultimate consistency of things as they are in themselves’ for both science and theology. But how was this belief in the ultimate coherence of reality to be affirmed? The scientist may well believe ‘that there is a principle of order in the universe’, which the natural sciences can uncover and explore. But can they account for it? Theology, on the other hand, is able to offer an account of that ordering, which it grounds in the nature of God.
Torrance’s approach to the relation of science and theology clearly mirrors that of Lamont, although Torrance develops some of his ideas in new directions. For Torrance, the natural sciences aim at accurate description and generalization – but cannot strictly be said to offer explanations that go beyond a simple redescription of the natural world. ‘Science cannot tell us anything about the ultimate origin or ends of things. If these questions are to be answered, they must be answered within the sphere of religion.’5 Torrance thus affirms the complementarity of science and theology, provided that both are correctly understood.
Science only informs us what light is thrown upon reality by the empirical observation of the facts of external nature. When science claims that this is all that can be said, it is no longer science but the species of philosophical theory called naturalism.6
The development of a theological science
The Auburn lectures on science and religion map out a defensible and reflective approach to understanding the relation of science and theology that was clearly capable of being developed further. Yet Torrance’s writings from 1939 to 1959 do not indicate any particular interest in the relation of the natural sciences and Christian theology. In 1959, however, he delivered the Hewett Lectures on ‘The Nature of Theology and Scientific Method’ at three theological institutions in New England: Union Theological Seminary, New York; Andover Newton Theological School, Newton Center, Massachusetts; and the Episcopal Theological School, Cambridge, Massachusetts. It seems that Torrance was invited to give these prestigious lectures on a subject of his choice within the broad field of Christian theology, leaving him free to select his own topic.
The relation of theology and the natural sciences was not an obvious topic for Torrance to address, given his interest in, and sympathy for, the theology of Karl Barth, not least on account of Barth’s disinclination to explore the relation of theology and the natural sciences. Barth’s relatively few pronouncements on the natural sciences suggest that he knew little about them and regarded them as having little relevance for theology.7 Barth makes no attempt to engage with the theory of relativity in particular or the intellectual achievement of Albert Einstein in general at any point in his Church Dogmatics.8 In effect, Barth treats Christian theology and the natural sciences as non-interactive disciplines, each with its respective field of competence,9 developing a theological equivalent to the biologist Stephen Jay Gould’s notion of science and faith as ‘non-overlapping magisteria’.10 For both Barth and Gould, a meaningful conversation between Christian theology and the natural sciences is neither necessary nor of any theological significance.
So why did Torrance choose to speak on this theme, which he had not addressed to any significant extent for more than 20 years? Happily, Torrance offers an explanation to his readers about his reasons for choosing this particular topic. In 1946, he developed a friendship with the prominent British physicist Sir Bernard Lovell (1913–2012), who served as the first Director of Jodrell Bank Observatory from 1945 to 1980. Lovell was a cousin of Margaret Edith Spear, whom Torrance married on 2 October 1946 in Combe Down Parish Church, near Bath. Torrance’s ensuing conversations with Lovell raised some important questions. How did theology compare to the natural sciences? Could theology be described as scientific in any meaningful sense?
In one sense, these questions were not new. The rise of theology faculties within medieval universities led to a new interest in the relation between theology and other intellectual disciplines, and hence the question of whether theology could be understood as a ‘science’ (Latin scientia, a form of knowledge), in the sense of a discipline with agreed methodological criteria. Thomas Aquinas’s magisterial discussion of the scientific character of theology demonstrates a keen sense of the new intellectual climate resulting from the rediscovery of Aristotle, particularly the new interest in syllogistic logic.11 Yet Aquinas understands a ‘science’ more in the sense of an ‘intellectual discipline’, whereas the English word ‘science’ has now come to mean ‘natural science’.12
Torrance clearly felt that Barth’s discussion of the important theme of theology as a science ‘fell somewhat short’ of what he had expected and what he believed necessary for the task of theological reflection.13 The absence of any serious consideration of the natural sciences impoverished Barth’s vision of theology and its wider application. Theology needed to advance ‘through and beyond Barth’ to develop such themes properly, exploring the ‘profound harmonies and symmetries of the divine grace’ that expressed the ‘inner logic of God’s creative and redemptive operations in the universe’.14
Theology as a science: the question of the object
Torrance’s basic approach to theology as a science can be summed up in two basic principles. First, theology is to be understood as a human discipline that aims to use human reason to produce, to the extent that this is possible, an ordered account of what can be known of its object. It shares this desire to yield an ordered account of things with other sciences, including the natural sciences. Second, theology alone recognizes the self-revelation of God in Christ as its object and hence as the sole foundation and criterion of its basic statements.
Torrance’s approach contrasts sharply with that of Wolfhart Pannenberg, whose theological project marks a reversion to the outdated modernist notion that a single research method can be applied to all disciplines.15 Pannenberg’s approach shows a questionable grasp of the methods of the natural sciences, complicated by his idiosyncratic notion of a ‘field’. Torrance, in marked contrast, has a good grasp of the methods of the natural sciences and a sure sense of their theological relevance.
Torrance argued that both these principles could be upheld while respecting the genuine differences between theology and the natural sciences, if it was agreed that all intellectual disciplines or sciences are under an intrinsic obligation to give an account of reality according to its distinct nature (Greek kata physin).16 For Torrance, this means that both scientists and theologians are under an obligation to ‘think only in accordance with the nature of the given’.17 The object to be investigated must be allowed a voice in this process of inquiry. The distinctive characteristic of a ‘science’ is to give an accurate and objective account of things in a manner that is appropriate to the reality being investigated. Both theology and the natural sciences are thus to be seen as a posteriori activities that respond to ‘the given’ rather than as a priori speculation based on philosophical first principles. In the case of the natural sciences, this ‘given’ is the world of nature; in the case of theology, it is God’s self-revelation in Christ.
Torrance thus maintains the scientific character of theology while insisting there is no generalized or universal methodology that can be applied uncritically to all sciences. In that each science deals with a different object, it is under an obligation to respond to that object according to its distinctive nature. The methods appropriate to the study of one object cannot be abstracted and applied to everything else. Each science develops procedures appropriate to the nature of its own particular object in which it ‘has solved its own inductive problem of how to arrive at a general conclusion from a limited set of particular observations’.18
Torrance here follows Barth, who insisted that it was not possible to develop a universal method capable of being applied across disciplines; rather, it was necessary to identify the unique object of Christian theology and respond in a manner consonant with its distinctive characteristics. Although the basic features of this idea can be seen in Barth’s earlier writings, it is set forth with particular clarity in his 1927 Göttingen Dogmatics. In this important work, Barth criticized the views of the theologian Hans Hinrich Wendt (1853–1928), who had argued that a ‘scientific’ knowledge was not dependent on the specific nature of its subject matter; more or less the same research method was appropriate for all intellectual disciplines.19 Wendt’s view was opposed by the theologian Martin Kähler (1835–1912), who insisted that the specific object of a discipline must determine its methods.20 Barth sided with Kähler, declaring that it was essential to respect the unique subject matter of Christian theology and respond accordingly.21 Ontology determines epistemology. Barth thus emphasized the divergence of theology from other disciplines, such as the natural sciences. Yet unlike Barth, Torrance envisaged a potential intellectual convergence between theology and the natural sciences, in that both are to be seen as a posteriori responses to ‘the given’, in which human ideas are correlated with a reality that is independent of the knower.
Torrance on realism in science and theology
As Torrance understands theology, both theology and the natural sciences assume and work with a realist epistemology. This important point needs to be explored further, as it is fundamental to any discussion of the relation of theology and the natural sciences. As we shall see when considering the views of John Polkinghorne in the following chapter, both theology and the natural sciences can be understood as an attempt to develop human ideas so that they provide the best possible account of a reality that is ultimately outside the human mind. A long list of technological developments, widely regarded as essential to modern Western existence, rest on the ability of the natural sciences to develop theories that may initially explain the world and subsequently allow us to transform it. And what more effective explanation may be offered for this success than the simple assertion that what scientific theories describe is really present? As Polkinghorne himself comments:
The naturally convincing explanation of the success of science is that it is gaining a tightening grasp of an actual reality. The true goal of scientific endeavour is understanding the structure of the physical world, an understanding which is never complete but ever capable of further improvement. The terms of that understanding are dictated by the way things are.22
The simplest explanation of what makes theories work is that they relate to the way things really are. If the theoretical claims of the natural sciences were not correct, their massive empirical success would appear to be totally coincidental. ‘If scientific realism, and the theories it draws on, were not correct, there would be no explanation of why the observed world is as if they were correct; that fact would be brute, if not miraculous.’23
Torrance is widely credited with having developed a rigorous realist approach to theology. For Torrance, true knowledge represents a genuine disclosure to the mind of that which is objectively real. Both Christian theology and the natural sciences operate with an understanding of knowledge that has its ‘ontological foundations in objective reality’. Any intellectual discipline is thus under an intrinsic obligation to give an account of that reality:
The concept of truth enshrines at once the real being of things and the revelation of things as they are in reality. The truth of being comes to bear in its own light and in its own authority, constraining us by the power of what it is to assent to it and acknowledge it for what it is in itself. St Anselm, who developed that further in a more realist way, held truth to be the reality of things as they actually are independent of us before God, and therefore as they ought to be known and signified by us.24
Torrance emphasizes the importance of ‘responding to reality’ as the hallmark of any truly scientific venture. It is both necessary and proper to be attentive and responsive to things as they actually are, and to ensure that we do all we can to give an accurate and objective account of things, in a manner appropriate to the reality being investigated.
Torrance’s approach would command wide assent within the philosophy of science. Physics, biology and psychology – to mention just a few examples – each have their own vocabularies and research methods, and engage with nature at their own distinctive levels. This point has long been understood and is not controversial. For example, consider the comments of J. Robert Oppenheimer (1904–67), widely regarded as one of America’s finest nuclear physicists:
Every science has its own language … Everything the chemist observes and describes can be talked about in terms of atomic mechanics, and most of it at least can be understood. Yet no one suggests that, in dealing with the complex chemical forms which are of biological interest, the language of atomic physics would be helpful. Rather it would tend to obscure the great regularities of biochemistry, as the dynamic description of gas would obscure its thermodynamic behaviour.25
Oppenheimer rightly notes that each natural science develops a vocabulary and a working method that is appropriated or adapted to its object. There is no ‘universal’ method; rather, each science develops procedures that arise naturally from its field of investigation.
Torrance could have made more of this point, for example by drawing on the writings of Werner Heisenberg (1901–76), who won the Nobel Prize in Physics for 1932 for his pioneering work in the field of quantum mechanics. In his 1942 treatise on the ‘order of reality’, Heisenberg emphasized that exploring a new field or area of reality inevitably involved the development of a new language and way of thinking, adapted to what was being experienced and encountered: ‘Our thought processes will always develop a language suitable to the envisaged domain of reality that accurately reflects the way things are in this domain.’26
Torrance argues that theology and the sciences share a common commitment to a realist epistemology, to which they respond in manners appropriate to the nature of that reality. The precise nature of this approach cannot be set out in advance – and here Torrance’s implicit critique of the universalizing tendencies of the Enlightenment will be clear – but is determined by the engagement itself.
[Theology and the sciences recognize] the impossibility of separating out the way in which knowledge arises from the actual knowledge that it attains. Thus in theology the canons of inquiry that are discerned in the process of knowing are not separable from the body of actual knowledge out of which they arise. In the nature of the case a true and adequate account of theological epistemology cannot be gained apart from substantial exposition of the content of the knowledge of God, and of the knowledge of man and the world as creatures of God.27
Torrance’s vision of theology thus rests on a fundamental conviction that there exists a real world outside the human mind, which is grasped – not constructed – by human reason, which engages with each aspect of that real world according to its distinct identity and property. Torrance put this point particularly clearly in his Keese Lecture delivered at the University of Tennessee at Chattanooga in April 1971:
Scientific theology, no less than natural science, is concerned with the discovery of appropriate modes of rationality or cognitive instruments with which to enter into the heart of religious experience, and therefore with the development of axiomatic concepts with which to allow its interior principles to be disclosed, and in that light to understand, as far as we may, the rational structure of the whole field of God’s interaction with man and the world he has made.28
Torrance thus locates Christian theology within the broad spectrum of human attempts to engage the real world, while identifying and respecting its distinct nature. Christian theology can be understood as a ‘theory’, a ‘“speculative” penetration into the structure of things’ or a ‘refined “lens” through which we see into the underlying order of nature or rather allow it to disclose itself to us’.29
So why is Torrance’s approach so important? To appreciate its merits, it is helpful to compare it to the non-realistic approach to theology developed in a series of works by Don Cupitt, best known for his iconoclastic book The Sea of Faith.30 Dismissing any form of realism as ‘obsolete’ or as representing an uncritical ‘nostalgia’ for the past, without any attempt to engage the substantial literature within the philosophy of science that suggests otherwise, Cupitt declares that human beings invent their core ideas, including their methods of investigation and criteria of assessment. ‘All our normative ideas have been posited by ourselves, including the truths of logic and mathematics as well as all our ideals and values.’31 Reality is something we construct, not something to which we respond. ‘We constructed all the world-views, we made all the theories … They depend on us, not we on them.’32 This reluctance to engage seriously with the natural sciences, despite Cupitt’s earlier interests in this field,33 is both surprising and distressing.
In The Sea of Faith, Cupitt argues that Newtonian mechanics and Darwin’s theory of evolution have made it impossible to go back to earlier ways of conceiving and practising the Christian faith. Yet it is clear that Cupitt has tacitly accepted some form of scientific realism in making this point; otherwise, he would have to speak merely of arbitrary shifts in intellectual fashions, rather than justifiable changes in our understanding of the world. In his haste to dismiss traditional religious beliefs as ‘outmoded’, Cupitt seems to overlook the awkward fact that what he believes to render them outmoded – such as Darwin’s theory of natural selection – originates from outside the human mind and gains its credibility and intellectual force precisely because it is the way the world is rather than the way we choose to view the world. While claiming to reject realism, Cupitt implicitly assumes its validity in advancing scientific arguments against traditional theological notions. It is an impossibly circular position to maintain.
Cupitt, especially in his later writings, treats statements about God or moral values as arbitrary human constructions, reflecting the exercise of radical human autonomy.34 In contrast, Torrance insists that both the natural sciences and Christian theology are obliged to do their best to give an account of the way the world is, rather than imposing their own views on it. Theology is responsible, in the double sense of representing a response to a reality that lies beyond its control but that it is under an obligation to represent to its best ability; and in the sense that it is to be held accountable for those accounts of reality. Where Cupitt sees theology as the exercise of human autonomy (we create our own moral and theological worlds), Torrance argues that theology must acknowledge human heteronomy (we are constrained by the reality of God in developing our theological ideas).35
Natural and revealed theology
Torrance has much to say that illuminates the mutual interaction of the natural sciences and Christian theology. Perhaps one of his wisest and most discerning comments concerns the distinct approaches of theology and the natural sciences to the natural world. The natural sciences, Torrance declares, look ‘at the universe and its natural order’; what he terms ‘theological science’, however, looks ‘through the rational structures of the universe to the Creator’.36 For Torrance, the rational transparency of the cosmos allows us to see through it – and see beyond it – to grasp a deeper vision of God as its creator and sustainer.
This clearly raises the question of natural theology – the manner and extent to which the natural world is able to disclose anything about the nature of God. Torrance proposes what he terms a ‘reformulated natural theology’, which amounts to reconceptualizing natural theology as an integral aspect of systematic theology.37 Torrance sees such a ‘reformulated natural theology’ as being a necessary consequence of a properly Christian knowledge of God, rather than a necessary – though not sufficient – condition for our knowledge of God in the first place.
Torrance argues that Karl Barth’s rejection of natural theology reflects Barth’s concerns about the innate human desire to ground theology on anthropocentric foundations, as an assertion of human autonomy. Any claim to a ‘natural knowledge of God’, as Barth understands it, is directly linked to his belief that humanity seeks to assert and justify itself ‘over against the grace of God’, which inevitably leads to a form of natural theology ‘antithetical to knowledge of God as he really is in his acts of revelation and grace’.38
If all theology proceeds from God’s self-revelation in Christ, as Barth insists is the case, then there seems to be no valid place for natural theology. Torrance, however, argues that Barth is not denying the possibility or even the actuality of natural theology.
What Barth objects to in natural theology is not its rational structure as such but its independent character, i.e. the autonomous rational structure that it develops on the ground of ‘nature alone’ in abstraction from the active self-disclosure of the living God.39
According to Torrance, Barth’s objection to natural theology lies in his concern that such a natural theology will be seen as an independent and equally valid route to human knowledge of God, which may be had under conditions of our choosing. Yet this danger can be avoided if natural theology is itself seen as a subordinate aspect of revealed theology. In other words, natural theology is something that can be grounded on revealed theology rather than natural presuppositions or insights. It is something that takes place from within the Christian faith, in that its legitimacy is established by divine revelation, which also defines its scope.40 Natural theology thus has a proper and significant place within the scope of revealed theology.
Barth can say that theologia naturalis is included and brought to light within theologia revelata, for in the reality of divine grace there is included the truth of the divine creation. In this sense Barth can interpret, and claim as true, the dictum of St Thomas that grace does not destroy nature but perfects and fulfils it, and can go on to argue that the meaning of God’s revelation becomes manifest to us as it brings into full light the buried and forgotten truth of the creation.41
Torrance thus presents his notion of a ‘reformulated natural theology’ not as a correction of Barth but as the unfolding of lines of thought implicit in Barth’s own theological programme.42 Although Torrance’s interpretation of Barth has met with resistance from some interpreters of Barth, it offers a helpful perspective on how a natural theology can be reconceived in a helpful and productive manner, avoiding some of the concerns raised by Barth.
Why is Torrance’s approach so important? Overall, he draws out the parallels between theological science and other forms of science in a way that helps us see theology as an academic discipline among others, with its own distinct method, reflecting its own distinct object. It can thus lay claim to a legitimate place in the academic world, with a proper place in discussions about human identity and destiny. In particular, it reassures natural scientists that Christian theology is a discipline with a strong sense of academic identity and accountability, with an inbuilt commitment to engagement with other disciplines – such as the sciences.
Yet theology is distinct and cannot be collapsed into some generic concept of religious studies. Its methods are adapted to the specific nature of its objects of study. It articulates a specific vision of God, humanity and the world, which gives it distinct insights that allow it to bring to the table ideas that do not passively echo those of the natural sciences but genuinely add something to the discussion. This is central to the narrative of ‘enrichment’ both presupposed and expressed in this book.
Torrance both unfolds and applies a vision of theology, which has the potential both to engage the natural sciences and to add to the substance of their conversation. This is evident at many points but perhaps particularly in his approach to natural theology, which both secures its Christian foundations while at the same time mandating dialogue and engagement with the natural sciences. It is no surprise that this has been adopted – and also adapted – by a number of writers engaged in exploring the relation of science and theology, including myself and John Polkinghorne.43 This naturally leads us to consider the approach of the third of our practitioners, John Polkinghorne, in the next chapter.



4
John Polkinghorne (born 1930)
There are many reasons I could give for choosing John Polkinghorne (born 1930) as my third practitioner in the field of science and theology, not least his graceful and clear writing style and his obvious mastery of the complex field of quantum theory. Polkinghorne’s theological foundation is what I would describe as a classic, unfussy Trinitarianism, similar in many ways to the consensual orthodoxy that C. S. Lewis described as ‘mere Christianity’. Where some others in the field of science and religion – such as the scientist-theologians Ian Barbour and Arthur Peacocke – were somewhat critical of such a theological orthodoxy, Polkinghorne clearly regarded it as intellectually empowering and illuminating.1 He considered Barbour’s assimilationist strategy inadequate and saw his own emphasis on the consonance between science and theology as a means of preserving the autonomy of theology in its dialogue with a scientific culture.2
I first met Polkinghorne in Cambridge during the academic year 1979–80. We were both preparing for ministry in the Church of England at Westcott House while keeping up our academic interests on the side. Polkinghorne retained his fellowship at Trinity College and did some tutoring in mathematical physics; I was the Naden Student in Divinity at St John’s College and was busy immersing myself in the Christian theological tradition, with a long-term goal of writing in the field of science and religion. I didn’t get to know him particularly well but couldn’t fail to notice his intellectual brilliance. In 1980, I left Cambridge to serve as a curate in Nottingham; a year later, Polkinghorne began his period of ministry at a parish near Cambridge. To my shame, I forgot about him.
I returned to Oxford in 1983, having been appointed as a tutor in Christian doctrine at Wycliffe Hall, a theological college with close links with Oxford University. Although my main concern was theological teaching and research, I kept up my reading in the field of science and religion. Soon after my arrival in Oxford, I picked up a book at Blackwell’s bookshop in the centre of town. It was Polkinghorne’s first piece of writing in this field: The Way the World Is. By the time I came to the end of the first chapter, with its emphasis on Christianity being ‘a coherent and rationally motivated view of the way the world is’,3 I knew Polkinghorne had found his métier. Here was a fresh voice in the field, rich in insight and elegant in expression. There were others writing in the field but none had quite the same graceful style or professional authority. I looked forward to more from his pen.
Polkinghorne’s rise to intellectual eminence was remarkable. He began his studies as an undergraduate at the University of Cambridge in October 1949, initially focusing on mathematics and subsequently quantum mechanics. He graduated in 1952 and gained his doctorate at Cambridge in 1955. After a year spent as a postdoctoral Harkness Fellow at the California Institute of Technology, Polkinghorne returned to the United Kingdom to take up a lectureship in theoretical physics at the University of Edinburgh. Two years later he returned to the University of Cambridge as a lecturer before being elected to a newly created professorship in Mathematical Physics in 1968.4
From an early stage in his time as an undergraduate at Cambridge, Polkinghorne saw the correlation of his scientific profession and his personal faith as a Christian as a matter of importance. At the age of 47 he resigned his chair in order to become a priest in the Church of England, feeling he had probably contributed all he could to the field of physics. There were new territories to explore – and, as events proved, Polkinghorne became one of the best ambassadors for correlating theology and science within both the scientific and Christian communities. He did not anticipate a return to the academic world, seeing his own future as lying in the regular pastoral ministry of the Church of England.5
Polkinghorne served in a number of pastoral positions in Church of England parishes. His important work, One World, which can be seen as a manifesto for his own distinct approach to science and theology, was conceived during his period as curate of St Michael and All Angels, Bedminster, and written while he served as vicar of the parish of St Cosmus and St Damian in Blean, a village in Kent close to Canterbury, from 1984 to 1986.6 It was, however, clear to most that Polkinghorne’s future lay in the academy. He was invited to let his name be considered for various senior positions in Cambridge, before accepting the position of Dean of Chapel at Trinity Hall from 1986 to 1989 and subsequently as President of Queens’ College from 1989 to 1996.
In many ways, Polkinghorne’s approach to the relation of science and theology can be summarized in one of the straplines of one of his first published books on this theme: ‘Theology and science differ greatly in the nature of the subject of their concern. Yet each is attempting to understand aspects of the way the world is.’7 Polkinghorne chose the title One World for this work in order to affirm the fundamental unity of the human quest for understanding of the world we inhabit, whether this understanding is religious or scientific. Both science and theology are to be understood as ‘responses to the way things are’, proceeding in this exploration by both logical analysis and intuitive acts of judgement. Each defends its claim to represent reality by an ‘appeal to the coherent intelligibility it achieves through its insights’.8
Polkinghorne often describes himself as a ‘bottom-up’ thinker, in that he follows the essentially empirical procedure of beginning with the world of experience and observation, and gradually moving upwards into the realm of theory. Although this procedure is implicit in much of his writing, it is particularly evident in his Gifford Lectures at the University of Edinburgh in 1993–4, published with the subtitle Reflections of a Bottom-Up Thinker.9 In examining the basic themes of the Creeds, Polkinghorne’s fundamental approach is to ask ‘What is the evidence that leads us to think that this might be true?’ This process of treating the Creed as akin – though not identical – to a scientific theory leads him to ask what observations and experiences, such as those embedded in biblical texts, might be adduced in support of the credal formulations.
Like Coulson and Torrance, Polkinghorne suggests that ‘bottom-up thinkers’ such as himself are ‘not disposed to believe in the existence of a universal method but instead they seek to tailor their approach according to the nature of the particular reality as it is apprehended’.10 This ‘epistemological pragmatism’ is thus adapted to reality, rather than attempting to define reality in terms of a specific research approach.
So what sort of experience does theology explain and interpret? Unlike Coulson, who insisted that human experience could not be preassigned to specific categories, such as ‘religious experience’, Polkinghorne is willing to speak of ‘the religious dimension of personal experience’11 and define theology as ‘the specialist investigation of particular types of experience and insight which we label religious’.12
In what follows, we shall consider some of the core elements of Polkinghorne’s understanding of the relation of science and theology.
The rationality of faith
Let’s pick up on a sentence I noted earlier, in which Polkinghorne declared that Christianity is ‘a coherent and rationally motivated view of the way the world is’.13 Like Charles Coulson, Polkinghorne has little time for the notion of a God who is found hiding in explanatory gaps.14 If anything, he leans to the opposite end of the theoretical spectrum, suggesting that a ‘Trinitarian theology’ offers a ‘true Theory of Everything’.15 However, Polkinghorne generally prefers to speak of Christian theology as offering an ‘intellectually satisfying’ explanation of the world, rather than proposing it as some kind of ‘meta-science’ that alone is capable of integrating the findings of the various particular sciences. The natural sciences and Christian theology are envisaged as complementary rational discourses, neither being accorded the status of a ‘master narrative’. Yet it is noticeable in his works dating from after 2003 that Polkinghorne shows himself willing to speak of a Trinitarian theology in increasingly normative terms.
A Trinitarian view of reality, Polkinghorne argues, offers a lens through which the scientific enterprise can be satisfactorily explained.16 Science raises questions that it cannot answer on the basis of its own methods, thus pointing the way to the need for a renewed theological engagement with nature. ‘Science offers an illuminating context within which much theological reflection can take place, but in its turn it needs to be considered in the wider and deeper context of intelligibility that a belief in God affords.’17 Theology is able to address the fundamental questions raised – though not answered – by science.
What sort of questions? Polkinghorne provides many examples of the issues he has in mind. How do we explain the ‘deep intelligibility of the universe’?18 Science is happy enough to exploit this characteristic of the world but seems to be unable to explain it. Yet it is so significant a feature of the world that it deserves to be treated as more than a ‘happy accident’ or most fortuitous piece of good luck. The very possibility of science, in Polkinghorne’s view, is not some ‘mere happy accident’ but rather is grounded in the fact that the mind of God, as creator of the universe, lies behind the natural order scientists are able to explore.19
A similar point might be made about the ‘unreasonable effectiveness of mathematics’. How are we to account for the ability of mathematics to model so accurately the fundamental structures of the universe?
We are so familiar with the fact that we can understand the world that most of the time we take it for granted. It is what makes science possible. Yet it could have been otherwise. The universe might have been a disorderly chaos rather than an orderly cosmos. Or it might have had rationality which was inaccessible to us … There is a congruence between our minds and the universe, between the rationality experienced within and the rationality observed without.20
This congruence itself, Polkinghorne insists, is something that requires explanation. As Albert Einstein once commented, the ‘most incomprehensible thing about the universe is that it is comprehensible’.21 Polkinghorne regularly returns to this theme. Why is the world so beautifully and fruitfully ordered? Science is very happy to exploit the rational transparency of the universe but it is not in a position to explain its origin.
So what way of looking at things makes sense of this? How can we render the intelligibility of the universe intelligible? Polkinghorne’s answer over the years, increasingly framed in explicitly Trinitarian terms, is that Christianity provides us with a framework that explains what is otherwise a miracle or a most fortunate accident. Furthermore, there is a growing realization within the scientific community that ‘a fundamental realm of profound order and rational beauty’ lies beneath the surface appearance of the physical universe. ‘Theology can render this discovery intelligible, through its understanding that the Mind of the Creator is the source of the wonderful order of the world.’22
One of Polkinghorne’s most constructive contributions to the discussion of the relation of natural science and Christian theology is his notion of ‘motivated belief’. Science and Christianity, according to Polkinghorne, can be seen as related enterprises that share a fundamental concern for ‘motivated belief’.23 Both science and theology must be able to offer reasons for believing that what they propose has intellectual warrant. There is a ‘cousinly relationship between the ways in which theology and science pursue truth within the proper domains of their interpreted experience’.24
One of Polkinghorne’s targets of criticism here is a dogmatic rationalism that lays down in advance what the universe or God ought to be like. He dismisses this as unrealistic and non-empirical. Both science and theology must be allowed to shape their ideas through an encounter with the real world. Furthermore, each has its own distinct approach, adapted to the specific object of its investigation and study.
[Scientists] have found the physical world to be too surprising, too resistant to prior expectation, for a simple trust in human powers of rational prevision to be at all persuasive. Instead, the actual character of our encounter with reality has to be allowed to shape our knowledge and thought about the object of our inquiry.25
Science does not begin from what reason or common sense declare to be true but from an engagement with the natural world – an engagement that often leads to very counterintuitive outcomes that seem to fly in the face of reason and common sense but may nonetheless be accepted as true.
Polkinghorne thus sees both the natural sciences and Christian theology as dealing with motivated beliefs. Science deals with empirical evidence derived from observation and experimentation, and judges its theories in terms of their capacity to explain that evidence. Christian theology also deals with evidence but of a somewhat different kind. Its first line of inquiry might well focus on the general evidence for the existence of God in the rational transparency, beauty, order and fruitfulness of the universe; its second line of inquiry might focus on the way Christians believe that God’s nature is known in Jesus Christ.26
Against those who demand proof for all beliefs and certainty in all intellectual commitments, Polkinghorne points out that no form of human truth-seeking inquiry – whether science or theology – can attain absolute certainty about its conclusions. The most that can be hoped for is determining the best explanation of complex phenomena. Neither science nor theology can ever hope to establish or attain a ‘logically coercive proof of the kind that only a fool could deny’.27 Both enterprises necessarily involve ‘some degree of intellectual precariousness’. The ‘unavoidable epistemic condition of humanity’ is that we commit ourselves to beliefs that we have good reason to accept as true but cannot prove to be true.28
Polkinghorne here appeals to the example of Michael Polanyi, whose notion of ‘personal knowledge’ provides a reliable and realistic account of the epistemic dilemma faced by the scientist in particular and humanity in general. Polanyi recognized that science offered a form of knowledge that was ‘not absolutely certain but still capable of eliciting justified belief’. His Personal Knowledge was written, in Polkinghorne’s view, to explain how he ‘might commit himself to what he believed (scientifically) to be true, while knowing that it might be false’.29 Both science and theology deal with beliefs that are sufficiently well motivated for us to commit to them, knowing they may be false but nevertheless believing they are the best explanation presently available to us.
So how does the theological notion of ‘mystery’ come into this? How does this fit into Polkinghorne’s account of the rationality of faith? For some, it must be said, the very idea of a mystery amounts to a violation of rationality. Polkinghorne’s starting point here, however, is that human reason will always be ‘limited in its power to comprehend’.30 If what is to be understood is so vast that it exceeds this limited capacity to understand, it appears as a mystery – not something contrary to reason but something beyond reason: ‘There is a mystery in the nature of the Infinite which will never be comprehended by the finite.’31
The revival of natural theology
Polkinghorne is one of the most significant advocates of a new style of natural theology adapted to the methods of the natural sciences rather than conforming to the conventions of the philosophy of religion.32 Traditionally, natural theology has been understood as ‘the enterprise of providing support for religious beliefs by starting from premises that neither are nor presuppose any religious beliefs’33 or the ‘branch of philosophy which investigates what human reason unaided by revelation can tell us concerning God’.34 In fact a much wider range of understandings of natural theology is found within the Christian tradition down the ages.35
One variant of particular importance is sometimes known as ‘physico-theology’. This approach, which emerged particularly in England during the height of the Scientific Revolution of the Newtonian age, argued for the existence of God on the basis of the regularity and complexity of the natural world.36 Another is a ‘theology of nature’, which is fundamentally about the way of understanding the world that originates from within the Christian faith, often emphasizing the importance of the doctrine of creation in this respect.37 The movement of thought here is from within the Christian tradition towards nature, rather than from nature towards faith. This is the approach developed by Thomas F. Torrance, noted in the previous chapter, which Polkinghorne frequently endorses. However, I think it is best to see Polkinghorne as taking a slightly different position on the question of natural theology.
I see Polkinghorne as a representative of the approach associated with the great Anglican theologian Joseph Butler (1692–1752), and set out in his Analogy of Religion (1736).38 Natural theology is here understood as the exploration of an analogy or intellectual resonance between the human experience of nature on the one hand, and of the Christian gospel on the other. This approach to natural theology, which proposes an isomorphism between our reason and the structure of reality, often limits itself to establishing the possibility of coherence or congruence between the specific claims of Christian faith and a knowledge of the world derived from other disciplines or areas of life, including the natural sciences. Polkinghorne’s approach is best seen as a variant of this, and has good reason to be considered a classic Anglican one.
Although Polkinghorne deals with the question of natural theology at multiple points in his writings,39 his views are best studied and assessed on the basis of his 1995 essay ‘The New Natural Theology’.40 There is, he argues, a new interest in natural theology originating from within the scientific community itself. In speaking of a ‘new’ natural theology, he has to clarify the manner in which this approach differs from those that preceded it: ‘Its character is different from that of its predecessors, for the new natural theology is not only revived but it is also revised.’41
The most significant divergence from older approaches to natural theology to be noted by Polkinghorne concerns its ambition. The ‘new’ natural theology is more modest in the claims it makes. It makes no claims to prove the existence of God but argues that its approach offers insight into a broader engagement with the natural world, in that it offers a more satisfying account of nature than its atheist alternatives. The second divergence is an emphasis on natural theology as supplementing the natural sciences, rather than considering itself as a rival or competitor in the matter of explanation.
The God of physico-theology consequently was the God of the gaps, a pseudo-deity purporting to supplement scientific explanation where it was currently lacking, and so always liable to be declared redundant when further scientific advance provided its own explanation.42
While science itself does not appear to need any theological supplementation within its own distinctive domain, it nevertheless raises questions it cannot answer on the basis of its own working methods: ‘There are metaquestions, which arise from our scientific experience and understanding but which point us beyond what science by itself can presume to speak about.’43 These ‘metaquestions’ are addressed by the new natural theology.
So what ‘metaquestions’ does Polkinghorne have in mind? The first he notes is one we have already considered. Why is science, in its modern developed form, possible in the first place?44 Why is the physical universe so rationally transparent to us, so that we can discern its pattern and structure, even in the quantum world, which bears little relation to our everyday experience? Why is it that some of the most beautiful patterns proposed by pure mathematicians are actually found to occur in the structure of the physical world? Natural theology offers an explanatory framework that supplements – not displaces – that of the natural sciences, allowing a fuller and deeper grasp of their potential and limits. This explanation of the deep intelligibility of the universe that arises from the new natural theology must be seen as an insight rather than a demonstration.
Another example of a ‘metaquestion’ arises from the fine-tuning of the universe, often expressed in terms of the ‘Anthropic Principle’. Why is the universe apparently ‘just right’ for life? This new natural theology offers the insight that this ‘is not “any old world” but a creation which has been endowed by its Creator with the exact conditions necessary for its fruitful history’.45
Polkinghorne thus rejects the idea of natural theology as a free-standing means of demonstrating the existence of God, which challenges the explanatory schemes of the natural sciences. His argument is that natural theology rightly belongs within ‘the fold of general theological inquiry’ and that it aims to offer enhanced insight into the way the world is by complementing or supplementing the sciences, rather than seeking to displace them.46
Models for relating science and theology
How do science and theology relate to one another? The discussion of this question within the emerging field of science and religion has been dominated by a model developed by Ian Barbour (1923–2013), professor of physics at Carleton College, Minnesota, who wrote one of the earliest texts proposing that ‘science and religion’ could be seen as a distinct area of study.47 Barbour proposes four general approaches to the relation of science and religion, as follows:48
 
	    Conflict. Here science and religion are seen as permanently at odds with each other and incapable of having meaningful dialogue. Richard Dawkins is perhaps the most obvious representative of this position today.
	    Independence. Science and religion can both be regarded as true within their own domains. Perhaps the most familiar example of his approach is Stephen Jay Gould’s notion of science and faith as ‘non-overlapping magisteria’.49

	    Dialogue. Science and faith are here seen as distinct partners in a discussion, to which both can make meaningful contributions.
	    Integration. This model holds that the truths of science and religion can be integrated into a more complete or full ‘whole’. This approach can be seen in the works of Pierre Teilhard de Chardin, who sought to integrate evolution and Christianity, especially in his notion of the ‘Omega Point’.

Yet this taxonomy of approaches is obviously inadequate and has arguably hindered rather than assisted serious discussion of the relation of science and faith, both in the past and the present.50 Barbour sees these four categories as comprehensive and permanently valid, and unhelpfully applies them to classic historical case studies, such as the Copernican and Galilean debates. His strongly reductionist account of these debates is of limited historical value and overlooks the complexity of the social location of both science and religion.51 They are of little use in studying the interaction of science and faiths other than Christianity, and tend to ignore the symbolic and social dimensions of religion, in effect treating religions simply as sets of ideas. Furthermore, the taxonomy reflects Barbour’s personal views about what the relation of science and religion ought to be; his clear preference for the ‘integration’ model skews his discussion of his three proposed alternatives.
Perhaps most importantly, Barbour fails to take into account the interests and concerns of Christian theology. This is not surprising, given his personal interests and convictions. Yet for Polkinghorne, who regards theology as of critical importance to any intellectually serious account of ‘the way the world is’, this is unacceptable. Polkinghorne therefore sought to develop a taxonomy of approaches that recognized the importance of the possible theological frameworks that could inform discussion of the relation of science and the Christian faith.52 These are set out in the first chapter of his Science and the Trinity, which discusses four approaches to the ‘dialogue between science and theology’.53 The title of this book is significant, as it indicates Polkinghorne’s firm commitment to a Trinitarian understanding of the Christian faith, rather than the more generic notions of divinity so often encountered in the dialogue between science and religion. Polkinghorne declared that he was ‘unwilling to relinquish the grand scheme of Trinitarian theology, anchored in the narratives of the canonical tradition’.54 His approach would be informed and nourished by the specifics of the Christian tradition.
The first approach Polkinghorne considers is a ‘deistic’ model, which holds that a ‘Cosmic Intelligence’ is a ‘rationally coherent possibility that should be taken into account by those who are seeking a maximal degree of understanding’.55 Such an approach is found in many traditional forms of natural theology, particularly the ‘physico-theology’ (see pp. 166–8) that emerged in the aftermath of the Scientific Revolution in England during the late seventeenth and eighteenth centuries. This approach holds that scientific data point to the existence of some sort of generic divinity who was the creator of the universe. Nevertheless, it is theologically ‘thin’ in that it limits the activity of this generic god to the act of creation, which is not understood to entail further involvement within the creation.56 Polkinghorne finds such an approach in the writings of the physicist Paul Davies,57 and expresses a concern that this diminished notion of divinity seems to bear little relation to the God of the Bible.
The second approach Polkinghorne notes is the ‘theistic’ model, which goes further than deism in that it draws on core themes from the Christian Bible and even the life of Jesus of Nazareth but stops short of adopting the dogmatic pronouncements of conciliar Christianity, such as those laid out in the articles of the Nicene Creed.58 Polkinghorne identifies Barbour as a leading representative of this approach, and notes his commitment to ‘process theology’ as a way of conceptualizing God’s presence and action in the world. Polkinghorne has reservations about this, considering the God of process theology to be ‘too metaphysically limited’, in that this God is constrained to act through persuasion alone and thus falls short of a transcendent and powerful being who could be the basis of an everlasting hope in the face of human weakness and mortality. While Polkinghorne makes it clear that he has no difficulty with the general principle of theology working within the parameters of a specific philosophical system, such a philosophy needs to be capable of articulating core theistic commitments in a plausible and credible manner.
The third approach Polkinghorne notes is a ‘revisionary’ model, which engages with the broad scope of traditional Christian theology but does so in the expectation of requiring radical revisions of orthodox theological ideas, such as the doctrines of the incarnation or the Trinity, in light of a contemporary scientific understanding of the universe. Polkinghorne sees this approach in the works of Arthur Peacocke, especially as set out in Peacocke’s 2000 article ‘Science and the Future of Theology’.59 In this paper, Peacocke expressed serious reservations about the credibility of Christian theology and argued that theology ought to employ the same ‘criteria of reasonableness that characterize the rest of human inquiries’ – particularly the natural sciences.60 Polkinghorne suggests that such a radical divestment of core theological commitments is premature and perhaps less than thoroughly grounded.61
Polkinghorne suggests that it is open to question whether ‘substantial new thinking in theology’ is necessarily achieved through a ‘disconnection with past understanding’.62 Peacocke does not provide an adequate basis for dealing with the provisionality of scientific theories, so that theology is often uncertain as to whether a present-day scientific trend is permanently valid or may simply turn out to be an ephemeral exploration.
The final approach noted by Polkinghorne is the ‘developmental’ model, which is clearly his own preference. Where Peacocke tended to envisage the relationship between science and religion in terms of a progressing scientific understanding that mandated radical theological revision in its wake, Polkinghorne prefers to frame this relationship more as ‘a continuously unfolding exploration’.63 He believes that there is more continuity rather than discontinuity between the theological formulations of the past and the present, and is reluctant to make precipitate judgements about what is now to be deemed theologically improper or incredible. He summarizes his own view in terms of seeking:
a basis for Christian belief that is certainly revised in the light of our twentieth century insights but which is recognisably contained within an envelope of understanding in continuity with the developing doctrine of the Church throughout the centuries.64
We can see here a clear connection between Polkinghorne’s scientific and theological commitments. His commitment to classic Trinitarian orthodoxy does not imply that he is committed to a static conception of theology; rather, Polkinghorne considers the theological tradition to be fluid or dynamic, shaped by the ongoing experiences and reflections of the community of faith – a notion often expressed as ‘living tradition’. Polkinghorne saw a clear parallel between this understanding of theology and the methods of scientific investigation, in which scientists are obliged to make tacit judgements as they engage personally with the objects of inquiry within a truth-seeking community, always seeking to enlarge and extend their vision of reality, in dialogue with the past.65 Both science and theology work on the assumption that their practitioners are willing to have their ‘everyday habits of thought revised and expanded under the influence of the reality encountered’.66
Polkinghorne’s understanding of the relationship between science and theology provides a basis for positive interaction and dialogue. Although both may fall short of this ideal, their mutual relationship can be one of friendship in the search for truth rather than conflict with each other. He occasionally quotes from the Canadian Jesuit theologian Bernard Lonergan in making this connection between science and faith: ‘God is the all-sufficient explanation, the eternal rapture glimpsed in every Archimedean cry of Eureka.’67 For Polkinghorne, the search for understanding, which comes so naturally to a scientist, is ultimately the search for God. And in the end, that is perhaps the greatest reason why science and religion should talk to each other.
In this chapter, I have noted only some aspects of Polkinghorne’s extended reflections on the relation of science and theology. I have not had space to consider his views on divine action, kenosis or eschatology, to note three of his theological preoccupations. Like Coulson and Torrance, Polkinghorne is a practitioner in this field who can be a resource and stimulus to our thinking – not least about the role of theory in science and theology, to which we now turn, as the first of a series of parallel conversations.



Part 3
THEOLOGY AND SCIENCE: 
SOME PARALLEL
 CONVERSATIONS



Introduction
The fundamental theme of this book is that the natural sciences and Christian theology can enrich each other’s understanding of reality and help us better understand this strange world in which we find ourselves. Some readers who are still wedded to a ‘conflict’ narrative of the relation between science and faith will find this suggestion puzzling. One of the great mistakes made by leading representatives of the New Atheism – such as Richard Dawkins – was to make this ‘warfare’ motif a defining theme of their criticism of religion. It was a very unwise move. A century ago it was the default position of Western culture. And while it still remains influential in the media and other cultural niches characterized by an ignorance of recent scholarly literature, everyone in the know is aware that the ‘warfare’ model is no longer taken seriously.
While ridiculous myths still linger within the popular literature, such as the long-discredited idea that the medieval Church and its theologians taught that the earth was flat and tried to suppress the idea of a spherical world for religious reasons,1 scholarship has moved far beyond these outdated fictions. It gives us a rich, complex, and reliable account of the interaction of science and faith before and during the Scientific Revolution,2 which bears little relation to the glib and shallow soundbites of the New Atheism.
The myth of the ‘warfare’ between science and religion resonated well with the social context of Great Britain in the later nineteenth century.3 Yet a narrative that emerged from the specific social realities of late Victorian Britain cannot be used as a master template to determine the relation of science and religion in other contexts. The approach I adopt in this book retrieves the wiser approach of the European Renaissance of the fifteenth and sixteenth centuries, which saw the natural sciences and Christian theology, when rightly understood, as offering different yet potentially complementary insights into the nature of reality and the place of humanity in the universe.4 As Charles Coulson, Thomas Torrance and John Polkinghorne show in their different ways, there are real and important possibilities for parallel conversations on matters of major significance.
So what sort of converging dialogues are we talking about? In Part 3, we consider six areas of dialogue and explore how each can open up a richer and deeper vision of our world and our place within it. We begin by reflecting on the important question of theory in science and faith.



5
Theories and doctrines: ways of seeing reality
Both the natural sciences and Christian theology arise, at least in part, out of a sense of wonder at the world around us and a longing to understand it more deeply.1 Both try to make sense of our experience of the world, developing theoretical frameworks that enable us to see it in new detail and depth, often expanding or correcting common-sense ideas about the world or God. The word ‘theory’ derives from the Greek word theoria, meaning ‘a way of seeing’ or ‘an act of beholding’. Both scientific theories and theological doctrines can be seen as invitations to see things in a certain way or to imagine the world in a certain manner – a manner believed to be both warranted and truthful and whose truthfulness is to be measured in part by the degree of intelligibility and coherence it allows us to perceive within our world.
A theory is basically a big picture of reality. It offers us a way of seeing things that weaves together a number of elements (usually referred to as ‘hypotheses’). It creates a network of association between what we experience and observe, so that they are seen to fit together as part of a greater whole. A theory appeals to our imagination, inviting us to visualize things in a certain way and see how successfully this web of meaning colligates and coordinates our experience of the world, allowing each individual observation to be seen as part of a bigger picture.
When I was younger I saw the world through an atheist lens. After inhabiting this world view for some time, I began to realize its inadequacies and discovered a deeply satisfying alternative in Christianity, which gave me a new lens that seemed to bring things into much sharper focus than its atheist counterpart. So what was going on here? Some reflections might be helpful.
Repentance: metanoia and the transformation of our minds
A good starting point here is the words with which Jesus Christ opened his ministry in Galilee: ‘the kingdom of God has come near; repent, and believe in the good news’ (Mark 1.15). We have got so used to the idea of ‘repentance’ that we often fail to look more closely at the meaning of the Greek root that is translated in this way. The Greek noun metanoia really means ‘a radical change of mind’ or ‘a fundamental intellectual reorientation’, in which we turn away from older habits of thought and action and embrace a new way of thinking and living.2 Christ is asking his audience for a radical reorientation of their minds and hearts. Repentance is certainly part of this transformation – but there is more to it than this. Repentance does not mean primarily ‘a sense of regret’ but renouncing and abandoning ways of thinking ‘which are not large enough for God’s mystery’.3
Metanoia is a word that means a lot to me, as it encapsulates what I experienced on discovering Christianity while a student at Oxford University. I had been an atheist for some years, quite convinced that a godless way of seeing the world was mandated by the natural sciences. For reasons I have described elsewhere,4 I began to realize that this was a serious misjudgement on my part. On the one hand, I began to appreciate the radical evidential underdetermination of atheism; on the other, I began to grasp something of the explanatory capacity of Christianity. Finally, there came a point when I knew I had to make a decision, formalizing a growing realization on my part that I had got this wrong.
In one sense, what I experienced was a conversion – a moment of decision in which I turned my back on one faith and embraced another (remember, neither atheism nor Christianity can prove their basic assumptions with absolutely compelling force, so both must be considered faiths). I now see that I could best describe this in terms of prevenient grace.5 Yet at the time I saw it as stepping out of one mindset and into another – one that would now become my home. The concept of metanoia seemed to describe this transition perfectly. It was about a tipping point, a moment of transition in which I left behind my old way of conceiving the world and immersed myself in another. I experienced a change of mind and change of heart, abandoning my older habits of thought and action and embracing a new way of thinking and living.6 Something very similar is described in Paul’s advice that believers should not be ‘conformed to this world’ but be ‘transformed by the renewing of your minds’ (Romans 12.2).
Now some readers will be suspicious of theories, preferring the more cautious approach of remaining at the level of what can be observed. It is an entirely understandable position. Yet the paradox of empiricism is that while we must begin all our reflections with the data of experience, the task of making sense of this data requires us to posit some things that lie beyond our experience – such as gravity, dark matter and so on. Why? Because the theories we develop to help us make sense of the world often show us that we need to hypothesize hidden or unobservable entities if the things we can see are to fit together in a coherent way. Or to put this more simply: we sometimes need to infer the existence of things we can’t see to help us explain what we can see.
A theory is thus not just a way of seeing things that are already visible; it gives us the capacity to look beyond the realm of what we can see and touch, and explore these unobserved worlds. As the American theoretical physicist Richard Feynman (1918–88) once remarked, the scientific imagination finds itself ‘stretched to the utmost, not, as in fiction, to imagine things which are not really there, but just to comprehend those things which are there’.7 (That’s why visual models are so important in both science and theology – a matter to which we shall return later.) Feynman’s remark naturally leads us to reflect on the role of the imagination and reason in both science and theology.
Reason and imagination in science and theology
Theory is about a way of seeing our strange and complex world. Now any such act of intellectual vision involves our imagination, not merely our reason. The philosopher Alfred North Whitehead (1861–1947) was critical of a ‘one-eyed reason, deficient in its vision of depth’.8 For Whitehead, this kind of shallow rationalist account of reality failed to do justice to the richness of the universe. Both theology and the natural sciences are often portrayed as coolly rational, the outcomes of rigorous logical analysis from which imagination is excluded.9 Yet both, when rightly understood, rely partly on the human imagination for their success and appeal. In what follows, we shall consider this point in more detail.
In his lecture ‘Is the Scientific Paper a Fraud?’, the Nobel laureate Sir Peter Medawar highlighted what he considered to be one of the most disturbing aspects of the public presentation of the scientific method: the failure to acknowledge the critical role of the imagination in the investigation of reality. Most scientific papers, Medawar suggested, gave the misleading impression that scientific discoveries merely arose from inductive observation, and failed to make it clear that the interpretation of observations required an act of imagination, leading to the formulation of a hypothesis that was to be tested by experiments. For Medawar, working scientists are driven by a ‘dissatisfaction, a certain restlessness of mind’, impelling them to devise theories to ‘explain the strange events in the world about us’. The scientifically informed imagination was of critical importance in this process of explanation.
All advances of scientific understanding, at every level, begin with what is essentially a speculative adventure, an imaginative preconception of what might be true about the world – a preconception that always, and necessarily, goes a little way (sometimes a long way) beyond anything which we have logical or factual authority to believe in. It is the invention of a possible world, or of a tiny fraction of that world. The conjecture is then exposed to criticism to find out whether or not that imagined world is anything like the real one. Scientific reasoning is therefore at all levels an interaction between two episodes of thought – a dialogue between two voices, the one imaginative and the other critical.10
Any scientific truth thus begins its life as an imaginative hunch about what that truth might be, followed by a process of critical examination to see whether this is actually the case.
The importance of weaving together reason and the theological imagination can be appreciated from considering C. S. Lewis’s gradual transition from atheism to Christianity, in which the severe imaginative deficit of atheism played a significant role. Lewis began to realize that atheism did not – and could not – satisfy the deepest longings of his heart, or his intuition that there was more to life than what was seen on the surface. In his autobiography, he wrote of the tension he experienced as a young man between his reason and imagination, which seemed to pull him in very different directions.
On the one side, a many-islanded sea of poetry and myth; on the other, a glib and shallow rationalism. Nearly all that I loved I believed to be imaginary; nearly all that I believed to be real I thought grim and meaningless.11
A number of factors lie behind Lewis’s rediscovery of Christianity.12 Underlying his recovery of faith was what we might call an ‘imaginative hunch’ – a sense that he was missing something that would help him make sense of the world and his life. It is clear that Lewis attached particular importance to Christianity’s capacity to make imaginative and rational sense of the world, offering him a coherent account of the patterns of history, the subjective experience of individuals and the successes of the natural sciences. He discovered an enhanced vision of rationality in which reason and the imagination worked together to uncover and represent a rich vision of reality, including the critical non-empirical questions of meaning and purpose.13
Imagination and scientific discovery
The role of the imagination in scientific discovery has been the subject of intense historical and philosophical reflection.14 In his classic Art of Scientific Investigation (1957),15 the Cambridge University pathologist W. I. B. Beveridge (1908–2006) was severely critical of those who presented the scientific method simply as logical dissection of a vast assembly of observations. An act of imagination was necessary, he declared, to make sense of such a mass of material. Logic was simply not up to this task.
It is not too much to say that the more deference men of science have paid to logic, the worse it has been for the scientific value of their reasoning … Fortunately for the world, however, the great men of science have usually been kept in salutary ignorance of the logical tradition.16
In defence of this assertion, Beveridge assembled a list of scientific breakthroughs that he believed were primarily the result of an act of imagination – a capacity to see reality in a new way, in which what was hitherto disconnected and unrelated was suddenly realized to be part of the same interconnected picture of reality. Albert Einstein made a similar point in emphasizing the importance of scientifically informed intuition:
The supreme task of the physicist is the discovery of the most general elementary laws from which the world-picture can be deduced logically. But there is no logical way to the discovery of these elemental laws. There is only the way of intuition, which is helped by a feeling for the order lying behind the appearance and this is developed by experience.17
We will consider one example of such an act of scientific imagination in more detail in the next chapter, with August Kekulé’s hypothesis that the chemical known as benzene possessed a cyclical structure (see pp. 102–3). This insight did not come about through reasoned analysis but through an act of imaginative synthesis in which Kekulé formed a mental picture that, though not directly intimated by the chemical facts about benzene themselves, proved capable of explaining some of the hitherto puzzling features of its chemical behaviour. A theory is the imaginative conjecture of what the world might look like, allowing a comparison of this imagined world with the realm of the empirically observable.
We judge a theory against observations, by ascertaining how well it can account for what we see and experience around and within us. Now we need to be realistic here. As we have seen, there may be some loose ends – what scientists often describe as ‘anomalies’, things that don’t quite fit in but are not seen as being fatal to a theory. (We’ll have more to say about this later in this chapter.) At other points, things may seem a little fuzzy or out of focus. Yet what really matters is that a good theory helps us make more sense of this complex and confusing world by helping us see that what remains shrouded in shadow or mist is counterbalanced by clarity and sharpness. Given the limits of human reason and our capacity to understand a complex reality, we have to learn to live with a degree of uncertainty and lack of focus. As Karl Popper famously remarked about Freud’s psychoanalytical ideas, we are right to be suspicious about theories that are just too neat!
Imagination and theology
The imagination is thus essential to how we visualize and explore reality as scientists. But what is its role in theology? When I began to study theology back in the 1970s, I assumed that the core of the Christian faith was a set of doctrines, such as those set out in the Creeds. These then seemed to me to be the primary building blocks of Christianity. Yet I now realize that this was a mistake on my part, reflecting my relative inexperience in matters of faith. Christian doctrine represents the intellectual formalization of something deeper and more fundamental – the narrative of faith, developed and unfolded in the Christian Bible, with a capacity to capture the imagination as well as engaging the reason.18
I later found this kind of approach in Dante’s Divine Comedy, which envisages theology primarily as an imaginative rather than a cognitive activity, recognizing the limits placed on verbal attempts to represent a reality that is fundamentally something meant to be seen.
From that moment onwards my power of sight exceeded
That of speech, which fails at such a vision.19
C. S. Lewis makes a similar point, arguing that words or theological concepts are incapable of grasping or communicating the deepest truths, which are best captured and held by the imagination.20 For Lewis, the doctrines of the Creeds were secondary to the greater truth they embodied – a truth that was primarily grasped by the imagination.
Christian theology invites us to re-imagine the world and provides us with a framework that enables this to take place. Although this idea is developed by many Christian writers, it is expressed particularly well by the poet George Herbert (1593–1633). Herbert’s view of the role of theology is found in his poem The
Elixir, which opens with the lines:
Teach me, my God and King,
In all things thee to see.21
Herbert sets out a conception of theology that is both rational and imaginative, capable of creating a transformed and re-imagined world. Theology makes possible a new way of seeing reality, allowing us to see a world that cannot be known, experienced or encountered through human wisdom and strength alone. This becomes particularly clear in the following stanza:
A man that looks on glass,
On it may stay his eye;
Or if he pleaseth, through it pass,
And then the heav’n espy.
Herbert here identifies and contrasts two significantly different ways of seeing a piece of glass: ‘looking on’ and ‘passing through’. Someone might look at a window, seeing it as an object of interest in itself. Or they might use the window as a means of gaining access to what lies beyond it by looking through it rather than looking at it. This second approach treats the window as a gateway to a greater reality rather than as the specific object of study in itself. Indeed, the window itself could become a distraction, in that the viewer focuses on the sign rather than what is being signified, or is impeded from seeing properly through blemishes in the material.
Herbert’s analogy suggests two possible ways of doing theology. The first is to study theology by looking at its core ideas and their mutual relationships. Yet although Herbert clearly sees Christian doctrine as a subject worth studying in its own right, its real importance lies in its capacity to allow us to look through its imaginative lens to see our world properly.
So how do we judge a theological theory? Perhaps there are three fundamental questions we might ask about any theory of this kind. We might loosely label these as dealing with issues of correspondence, coherence and consequences. First, we want to know what reasons might be given for believing that a doctrine is right. How well does it correspond with observations? In the case of Christian theology, this will involve considering how well it weaves together a rich tapestry of biblical passages or themes, which are considered as a ‘response to the insistent complexity of human encounter with the reality of God’.22 These may be amplified in conversation with philosophical dialogue partners, in much the same way that Thomas Aquinas gave added depth to his reading of the Christian tradition through his selective use of the works of Aristotle.
Second, we want to know how this fits into the broader pattern of Christian thought. Although some theologians unwisely treat individual doctrines as watertight intellectual compartments, most realize that doctrinal statements interlock, interconnect and interrelate. Christian doctrine as a whole can be thought of as a coherent web of interconnected ideas. For example, the Christian understanding of the identity of Jesus Christ has an impact on the Christian doctrines of salvation, God and human nature. If there is a clear and obvious disconnection between a proposed doctrine and some other aspects of Christian theology, it is likely that some rethinking will need to be done. This point was made regularly during the patristic age as new areas of doctrinal development were explored and examined. For example, Athanasius rejected Arius’s understanding of the identity of Jesus Christ because it seemed inconsistent with the fundamental belief that Christ was the saviour of humanity. Since only God could save, Athanasius argued that Arius’s denial of the divinity of Christ introduced a major incoherency within the fabric of Christian theology – and that Arius’s approach was to be rejected for that reason.23
Third and finally, we will want to explore the question of how this doctrine illuminates reality. If it is right, what are its consequences? What difference does it make to the way we behold our world or ourselves? How does it help us to see things more clearly? Of course, there are limits to our clarity of vision, given the fact that we are frail and finite human beings. For many, the most important aspect of Christian doctrine is its capacity to transcend the constraints of a radical empiricism that limits reality to what can be observed. With this theological lens, we are able to open up the deeper questions of meaning, value and purpose, all of which are essential to living out a meaningful existence.
Theory and theology: some issues
Theologians don’t normally talk about ‘theories’, although there are a few specific examples where this term is used in theological debates – such as ‘theories of the atonement’ or ‘theories of the real presence’.24 Yet there is clearly a theological counterpart to scientific theories. Theology often uses the word ‘doctrine’ to mean a conceptual understanding of a religious issue – such as the identity of Jesus Christ – that has gained acceptance within the community of faith. It’s not that simple, of course. Charles Darwin regularly used the word ‘doctrine’ to refer to what we would now call a ‘theory’ – for example, his own theory of natural selection.25 Yet although the scientific and religious communities now use different terms to designate their way of seeing things, both make use of frameworks of understanding based on observation and experience to make sense of the world.
I’ve already mentioned ‘theories of the atonement’. These try to make sense of the death of Jesus Christ on the cross and open up its deeper significance, especially in relation to the redemption of humanity. The historical event of the crucifixion is the ‘phenomenon’ that – to use Aristotle’s phrase – must be ‘preserved’. But how are we to understand this event? The death of Christ is clearly open to multiple interpretations. But which is right? Which is Christian?
One of the core points here is that what is observed needs to be safeguarded; yet it also needs to be interpreted and its deeper significance explored. The New Testament is emphatic concerning the historical actuality of the death of Christ on the cross. Yet theological interpretation of this event goes far beyond affirming its historicity. That Christ died on the cross is history; that Christ died on the cross for our sins lies at the heart of the gospel proclamation (1 Corinthians 15.1–4). Christian theory is based on history but is not limited to a mere recounting of that history. It identifies and proclaims the significance of that history. The Christian churches transmit not only the story of Jesus of Nazareth but also the specifically Christian interpretation of that story.
There is a clear parallel with science here. Science does not simply accumulate observations; it interprets them, helping us grasp the bigger picture that underlies them and how they fit in. A theory thus heightens our attentiveness, enabling us to appreciate the significance of something that might otherwise seem unimportant. Many had seen the finches on the Galápagos archipelago before Darwin. Yet Darwin realized their significance. In effect, they became a gateway to his theory of natural selection.26 Likewise, Christ’s crucifixion would have been a routine procedure for the Roman authorities and would have been seen as of little importance; it requires a specific theoretical framework to draw out the full significance of that event and its pivotal importance for the life of faith.
Scientists check theories out against observation. So what’s the theological equivalent of this? There are a number of criteria that might be used here but probably the most important is the extent to which a given theory – or doctrine – does justice to the Bible. How adequately does a given theory weave together various biblical elements, allowing them to be seen as integral aspects of a greater whole?
It’s an important question, as individual biblical passages may focus on a particular aspect of some theological theme, rather than providing a comprehensive account of the point at issue. We need some way of integrating biblical themes, so that they are comprehensively included within the theory and shown to be part of a coherent whole. The task of theology is to develop a theoretical framework that weaves together core biblical themes so that these are both safeguarded and integrated. Later in this book we shall look at two such theological theories – the ‘two natures’ of Jesus Christ, and the doctrine of the Trinity – and explore why they are so important and how we can make sense of them. But first we need to think about situations in science and theology when things don’t seem to fit in properly – the issue of anomalies.
Anomalies: when things don’t fit in
One factor that can lead to theory-change in science is the realization that a theory doesn’t fit in as many of our observations as we’d like. Sometimes a particular observation seems to pose a challenge to a theory. It doesn’t fit the theory. It’s anomalous. So is the whole theory wrong? Or just one of its elements? Or is it a difficulty that will simply disappear through theoretical refinement? A purist would tell us that we must abandon a theory if there is any piece of evidence that doesn’t fit in. Most scientists, however, are sceptical about this kind of dogmatism – and rightly so.
Joseph Rouse is one of many philosophers of science to emphasize that it is often impossible, at first sight, to determine just how significant such an anomaly is for a theory or paradigm, and precisely where the difficulty lies.
All paradigms confront obstacles to the development of normal scientific research. Anomalies, i.e., unexpected or unclear empirical results, are prominent among these obstacles, but it is a mistake to think of them as if they were counter-instances to a paradigm. Recognizing a counter-instance presupposes a clear understanding of what you are dealing with and its significance for one’s approach to the field. Recognizing an anomaly involves the more limited awareness that something significant is not yet adequately understood or dealt with.27
It is important to note that the scientific theories of Nikolaus Copernicus and Charles Darwin both initially met with scientific opposition. Why? Because they didn’t seem to fit the evidence as well as people thought they should. (We will reflect on Darwin’s faith in his theory of natural selection later – see pp. 135–3.) Anomalies, however, are neither defeaters nor counter-instances. They are indicators of an unresolved intellectual tension within a theory or paradigm, leaving open the question of their significance.
There are many historical case studies that help us grasp this point. Let’s look at one of them. In 1815, the English chemist William Prout (1785–1850) set out the idea that the atomic weight of every element was an integral multiple of that of hydrogen, suggesting that the hydrogen atom is the only truly fundamental particle. If the atomic weight of hydrogen was defined as the integer 1, then that of carbon was 12 and oxygen 16. This idea, which rapidly became known as ‘Prout’s hypothesis’, attracted much attention.28 Prout’s suggestion raised an exciting possibility, namely that the hydrogen atom was the basic building block of the universe. At a stroke, this would show a fundamental unity underlying the complexity of the elements of the universe.
It was indeed a wonderfully neat and simple idea. Yet evidence began to accumulate, raising doubts about its reliability. The atomic weight of chlorine, for example, was established as 35.5. This non-integral value clearly raised fundamental problems for Prout’s hypothesis. Its beauty and elegance seemed to be destroyed by observations that simply did not fit the pattern. The atomic weight of chlorine was thus an anomaly within the context of Prout’s hypothesis. As a result, the idea began to fall out of favour.
Everything changed, however, in 1913, when Frederick Soddy (1877–1956) formulated the idea of isotopes. According to Soddy, certain elements existed in two or more forms that have different atomic weights but were indistinguishable chemically. Soddy’s idea arose from studying the products of radioactive decay. He found it difficult, however, to explain how such isotopes could arise. At that time, the neutron had not been discovered. It was soon established that atomic nuclei consisted of protons and neutrons. The number of protons determined the fundamental chemical properties of the nucleus; the number of neutrons could vary within limits and not affect these properties. In the case of chlorine, two isotopes existed naturally: 35Cl, which has 17 protons and 18 neutrons; and 37Cl, which has 17 protons and 20 neutrons. Both isotopes are integral multiples of the atomic weight of hydrogen – precisely what Prout’s hypothesis suggested. Yet the natural distribution of these isotopes (75 per cent 35Cl; 25 per cent 37Cl) was such that an apparent non-integral atomic weight resulted (35.5). The discovery of isotopes thus led to the general acceptance of Prout’s idea, in that anomalies such as the atomic weight of chlorine could now be accommodated satisfactorily within the theory.29
The wider significance of this point is worth noting. A theory was here rejected because of an apparent anomaly, which was later resolved through a new theoretical development – the concept of an isotope, given a theoretical foundation through the recognition that atomic nuclei, apart from the simple hydrogen atom, consisted of protons and neutrons. That’s one of the core reasons why scientists are reluctant to abandon a promising theory when it encounters difficulties. Later, we’ll see how this played out in the case of Darwin, whose theories faced observational difficulties that were subsequently resolved through new theoretical developments (see pp. 140–3).
Another excellent example of a scientific anomaly is what is known as ‘the anomalous precession of the perihelion of the planet Mercury’. Let’s begin by explaining what this is, and then consider its wider importance. One of the greatest achievements of Sir Isaac Newton was to show that the motions of the planets around the sun could be described with astonishing mathematical precision, including accounting for the gravitational influence of one planet on another. Yet one planet’s behaviour was difficult to explain. In 1857, the French mathematician Urban le Verrier announced that the innermost planet, Mercury, showed a pattern of behaviour that could not be accounted for on the basis of Newtonian mechanics. The point at which Mercury passed closest to the sun (the ‘perihelion’) was gradually shifting. Much of this precession could be accounted for by the gravitational tug of other planets. But not all. Unsatisfactory solutions were proposed for this puzzling phenomenon, such as quantities of dust between the sun and Mercury, which might distort the gravitational field. Yet none commanded assent. A new explanation was required.
The anomaly was resolved through Einstein’s general theory of relativity. In a short paper of 1915,30 Einstein showed that the theory of relativity expanded Newtonian mechanics to allow for the effects on gravitation resulting from the curvature of space–time. As Einstein remarked, his theory was able to account precisely for this anomalous precession, which remained inexplicable on the basis of classic Newtonian mechanics. The anomaly was resolved through the development of a superior theory.
But what about theology? Are there equivalents to the scientific notion of anomalies in theology? Are there things that don’t seem to fit a theory that otherwise seems to make a lot of sense of things? And if so, what are we to do about it? For many Christian theologians, including myself, the most obvious and important example of such an anomaly is suffering. The fundamental question is whether suffering is an anomaly within faith, or a defeater for faith. If the latter, it means that the existence of suffering calls into question the whole edifice of the Christian faith, including its core belief in a loving God. If the former, we are dealing with an aspect of our faith that we don’t fully understand but believe arises partly because we do not see the full picture that would allow us to understand how it fits into a greater scheme of things.
In what follows, we shall explore this point in more detail.
The anomaly of suffering in Christian thought
Any human attempt to make sense of everything falters at some point, mainly because of the limited human capacity to fully grasp the complexity of reality and see how everything interconnects and hangs together. As older translations of a famous phrase in the letters of St Paul put it, we ‘see through a glass, darkly’ (1 Corinthians 13.12 AV). We just can’t take things in completely, and find ourselves overwhelmed by the complexity of our experience of the world. Christian theology reassures us that there is a big picture that makes sense of this complicated landscape. Yet it also provides an understanding of human nature that makes us realize the limits placed upon our epistemic capacities. This is one of the reasons why we are rightly suspicious of too-neat theories that seem to offer slick and simple explanations of the great mysteries of life.
This, however, merely sets our discussion in context. It does not absolve us from reflecting on how suffering fits into a Christian understanding of things. Let’s begin by making a point so often overlooked in discussions of this question. Why do we find the presence of suffering in the world problematic? Richard Dawkins, for example, has no particular concern about this matter; suffering is something to be expected in a Darwinian world and we just have to get used to that: ‘The universe we observe had precisely the properties we should expect if there is, at bottom, no design, no purpose, no evil and no good, nothing but blind pitiless indifference.’31 If Dawkins’s metaphysically expanded version of Darwinism is taken as a theory of life, suffering is to be expected as a matter of course and is not to be seen as an intellectual problem – no matter how distressing it might be at the personal level.
Yet the Christian big picture allows us to understand why we find suffering a problem in the first place. Where do we get our fundamental intuition that this isn’t the way things are meant to be? Our deep sense that this world is not what it ought to be is rooted in a theological vision of a good creation that has gone wrong and will one day be restored – an idea classically expressed in the notion of the ‘economy of salvation’ developed by Irenaeus of Lyons and others.32 The world is damaged and broken and stands in need of repair and restoration.
We need to offer an explanation of how we come to have a criterion by which we judge the notion of suffering to be disturbing. C. S. Lewis, who was an atheist as a young man, remarked that it then seemed obvious to him that pain and suffering showed that either God did not exist or that God was pointless. Yet as he reflected further on this position, he began to realize that his atheism rested on certain inbuilt assumptions within his mind that clearly needed to be assessed and challenged.
My argument against God was that the universe seemed so cruel and unjust. But how had I got this idea of just and unjust? A man does not call a line crooked unless he has some idea of a straight line. What was I comparing the universe with when I called it unjust?33
Lewis’s point is that anyone who considers this world to be flawed or ‘unjust’ has to base this judgement on an assumption about what the world ought to be like. But where does that notion come from? For Lewis, Christianity leads us to see this world as flawed because we judge it against a higher standard. The good always seems inadequate when seen in the light of the best. If there were no hope of a New Jerusalem, this world would be the best. Yet because of the Christian vision of a renewed creation, we see our present world in the light of this future hope, and as a result judge it to be deficient or problematic.
This theme of the limits of human understanding and intellectual penetrative capacity is a common theme in the wisdom literature of the Old Testament.34 The book of Job is of particular interest because of its focus on the place of suffering in the world as a test case for showing up the limits of human reasoning. Job’s well-meaning ‘comforters’ offer him their own theories about suffering; none of them prove to be intellectually or existentially adequate. In speaking ‘from the whirlwind’, God invites Job to see the big picture, a vision that transcends anything Job is able to see from his own limited perspective. It is as if a curtain is drawn aside, enabling Job to gain a sense of the unfathomed depths beyond the little he knew and experienced. Somewhere out there was a bigger picture – impossible for human beings to grasp fully or properly – that answered the enigma of suffering. It is not so much that Job discerns the answer to this puzzle; it is that he is reassured there is an answer, even if it is neither fully glimpsed nor fully grasped.
Conclusion
This chapter has considered the role of theory in helping us grasp a greater vision of our strange world and our place within it. The Christian big picture enables us to see further and more clearly than would otherwise be the case. However, some ‘shadowlands’ remain, shrouded in mist or shade. A good theory helps us understand why those shadowlands exist and what can be done to see through and past them. Yet perhaps the most important role of a good theory is to reassure us that, though some aspects of our world do indeed seem out of focus, its ability to make sense of that world can be trusted. In the end, we walk by faith not by sight (2 Corinthians 5.7) – just like everyone else who tries to make sense of life.
This naturally leads us to consider the legitimacy of faith. Why do we think Christianity is to be trusted? We will consider this question in the next chapter.
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The legitimacy of faith: proof, justification and intelligibility
Is it reasonable to believe in God? What reasons might be given for holding that Christianity offers a reliable way of looking at things? These are important questions in their own right, which have grown more significant recently on account of the strident attacks on the rationality of faith made by leading representatives of the New Atheism, such as Richard Dawkins and Christopher Hitchens. These writers often appeal to science as an exemplary case of rigorous evidence-based thinking, which is contrasted with an intellectually flaky and evidentially underdetermined religious faith.1
Yet in science, the criterion of a justified or motivated belief is not whether it conforms to rational preconceptions of what things ought to be like but whether this is what the evidence requires. At times that evidence may be compelling; at others it may be ambivalent, pointing in a number of possible directions. In this chapter, we shall explore some of the questions that arise about the intellectual legitimacy of beliefs in science and theology.
Evidence and rationality
One of the reasons why science is so successful is that it is based on evidence. The first question a scientist will ask about any theory or hypothesis is not going to be whether this is reasonable but whether the evidence requires it. What reasons could be given for thinking that this is right? Science is about trying to work out the rationality of the universe, not about forcing the universe to fit in to our own way of thinking. The rationality of the universe is something that needs to be investigated and discovered empirically, not invented by armchair philosophers.
One of the greatest barriers to scientific progress is that people have predetermined ideas about what reality should be like – as in the case of Aristotle’s influential idea that heavier bodies fell to earth more quickly than lighter ones.2 The first great enemy of science is not religion but a dogmatic rationalism, which limits reality to what reason determines to be acceptable. This simply locks us into the very narrow world of what reason is able to prove. And the universe seems to have a rationality that we can investigate, describe and represent – even though it sometimes seems to bear little relation to what human common sense is inclined to believe.
I began to study quantum theory at Oxford University in 1971. It was a specialist option within Oxford’s chemistry curriculum. To put it mildly, it was very challenging. Part of the difficulty was that molecular quantum mechanics made very significant mathematical demands of me. But the main issue was that it was very counterintuitive. It was as if this level of reality had its own rationality, which bore little relation to the everyday world I inhabited.3 I soon learned what any good scientist takes for granted: that our knowledge of the world ought to arise from our encounter with reality, not our preconceived ideas about what reality ought to be like. We have to accommodate our reasoning to the way the world is, rather than use our reasoning to lay down in advance what the world ought to be like.
So what is the role of evidence in this? In his influential essay ‘The Ethics of Belief’, the English mathematician William K. Clifford (1845–79) argued that ‘it is wrong always, everywhere, and for anyone, to believe anything upon insufficient evidence’.4 Nobody was justified in believing anything that was argumentatively or evidentially underdetermined. It’s a fair point and he has my sympathy. But just what does Clifford mean by ‘insufficient evidence’? Who decides when there is enough evidence to justify a belief?
Clifford seems to think there is some natural criterion of acceptability built into the fabric of the universe. Yet every criterion we use in evaluating evidence is simply a human convention, a rule of thumb that has been adopted because it seems to work well enough. As the philosopher of science Joseph Rouse points out, there are ‘no generally applicable standards of rational acceptability in science’. Rather, there is a ‘roughly shared understanding’ of certain procedures, which ultimately reflects ‘the judgments of a community concerning what is credible and reliable in the context of their ongoing work’.5
It’s significant that Clifford’s essay is regularly included in published collections of texts that are critical of religion but never in books about the scientific method. It’s not hard to work out why. Clifford’s ideas are aspirational – but they are difficult to apply to the real world, in that they fail to reflect the realities of scientific practice. It’s a naïve and hopelessly outdated form of verificationism that holds that science proves its beliefs by overwhelming evidence. Curiously, given its obvious failings, Richard Dawkins takes a similar view:
[Faith] is a state of mind that leads people to believe something – it doesn’t matter what – in the total absence of supporting evidence. If there were good supporting evidence, then faith would be superfluous, for the evidence would compel us to believe it anyway.6
It seems so neat and simple. And it’s clearly what lots of people would like to be true. But things turn out to be much more complicated than this.
I used to think this way myself. It seemed obvious to me that science proved its beliefs; and once they were proved to be true there was no going back. Once a belief had been scientifically authenticated it became a fact – such as ‘the chemical formula for water is H2O’. Now there’s some truth in this. But only some. There’s a limit to what science can prove. All too often observations are open to multiple interpretations and there’s not enough evidence to decide which is right.
Dawkins seems to think that religious faith is something that arises in ‘the total absence of supporting evidence’, whereas science is all about accepting something as true because of compelling evidence. Or to put it another way, religious faith is based on 0 per cent evidential support whereas science is based on 100 per cent. Yet every scientist knows that reality is much more messy and fuzzy than Dawkins allows. What about the situations in which we have to make a decision in ‘the total absence of supporting evidence’; in other words, where the evidence might be 53 per cent – assuming of course that we can quantify this reliably – not 100 per cent? Time after time, scientists have to make judgements about which is the best among a number of possible interpretations of evidence.
Let’s look at a classic case study: Charles Darwin’s theory of natural selection, first set out in his On the Origin of Species (1859). The phenomenon of biological evolution had, of course, already gained acceptance in many quarters. Darwin’s distinct contribution was to offer a theory of how evolution took place – a theory we now know as ‘natural selection’. Darwin was convinced that his theory was right. He was, however, also quite clear that the evidence was less than compelling and that there were lots of loose ends and unresolved problems that needed to be sorted out (a matter to which we shall return in a later chapter).
A crowd of difficulties will have occurred to the reader. Some of them are so grave that to this day I can never reflect on them without being staggered; but, to the best of my judgement, the greater number are only apparent, and those that are real are not, I think, fatal to my theory.7
Yet if Dawkins and Clifford were right, Darwin had made his judgement on the basis of ‘insufficient’ evidence. Darwin himself believed that the evidence was supportive of his theory but that it would not compel his readers to believe it. We’ll look at Darwin in more detail later (see pp. 135–43), as this point merits closer discussion and expansion. But Darwin believed – and, I suggest, believed rightly – that he was entitled to trust and accept his theory, despite its problems.
Clifford’s approach was criticized by the psychologist William James (1842–1910) in his famous 1897 essay ‘The Will to Believe’. We all, James argues, need what he terms ‘working hypotheses’ to make sense of our experience of the world.8 These working hypotheses often lie beyond total proof yet are accepted and acted upon because they are found to offer reliable and satisfying standpoints from which to engage the real world. For James, faith is a particular form of belief that is pervasive in everyday life. Everyone, whether religious or otherwise, has to make judgements that go beyond the available evidence – for example, in deciding which of several rival theories is the most likely to be right.
Let’s look more closely at the question of how scientists judge between rival theories. At present, the dominant theory of how we decide which theory is best is known as ‘inference to the best explanation’.9 Basically, this theory lines up the observational evidence and asks how this stacks up in the light of the various ways of explaining it. A number of criteria are generally used to assess these rival theories, including simplicity, degree of fit, fruitfulness and comprehensiveness. Often scientists are forced to make probability judgements – this theory is ‘probably’ the best. Yet there is no agreement on the weighting or priority of the various criteria to be used in choosing the best theory. The language of faith makes perfect sense in science: a scientist believes that a certain theory is right, for good reasons – but, like Darwin, can’t prove it. This is not about being irrational or believing whatever you like. It is a recognition that a principled engagement with evidence often leaves us unable to decide on its best explanation with total conviction.
Evidence and theory
When confronted with a mass of observations, the scientist’s fundamental instinct is to try and work out what big picture, or theory, makes the most sense of them. This way of thinking is often referred to as ‘induction’. Once evidence has been accumulated, the search begins for a hypothesis that might explain these observations. Induction is a method that is fundamentally about comparing theories with observations and privileging those theories that appear to afford a significant degree of empirical fit. The real test of whether a theory is to be taken seriously is its elegance, simplicity and coherence in the face of the many observations it must show are somehow connected together as integral parts of a big picture.
The American philosopher Charles Peirce (1839–1914) described the process of searching for an explanation of observations as ‘abduction’.10 Sometimes this search for a way of seeing things that fitted in observations naturally and persuasively arose from intense rational reflection; sometimes by what I can only describe as creative imaginative leaps.
A classic example of such an approach lies behind August Kekulé’s bold and original idea that the chemical benzene possessed a cyclical structure, first set out in a French article of 1865 and then a German one of 1866. Kekulé did not explain the ‘logic of discovery’ lying behind this idea at that time, although his subsequent work provided an extensive ‘logic of justification’ for the ring structure of benzene.
Yet in 1890, at a celebration marking the twenty-fifth anniversary of this by then widely accepted suggestion, Kekulé spoke of how this idea came to him. Perhaps because his reputation was by then beyond reproach, he was able to tell his astonished audience of the unorthodox manner by which he developed the idea in the first place.11 He had a dream of a snake chasing its own tail, which suggested to him, in what appears to have been a series of intuitive leaps, that benzene essentially consisted of a core ring of six interconnected carbon atoms. But while the origins of Kekulé’s theory of the structure of benzene might indeed be somewhat speculative, the fact remains that when it was checked out against the evidence, it seemed to work. The manner of its derivation might seem somewhat unorthodox; the manner of its verification, however, was perfectly clear – and ultimately persuasive.
Theories can be assessed in two ways. First, we might ask what reasons might be offered for suggesting they are true. Second, we might ask how successful they are in interpreting the world around us and what we experience within it. These are two quite different approaches. The first considers the evidence that leads us to develop a theory; the second considers how well the theory makes sense of reality – in effect, inviting us to imagine what the world would look like if the theory was right, and comparing this with what we actually see. Ideally, a theory is both evidenced and evidencing – that is, combining both approaches.
But not all scientific theories have this kind of evidential foundation. The classic example is string theory, which is often criticized for lacking any evidential foundation.12 Its supporters would generally concede this point but argue in response that the theory’s capacity to explain the structuring of the universe points towards its truth. In other words, its claims to truth rest on its capacity to make sense of things, not on evidence that leads to its derivation in the first place.
There’s another point here. What really matters is the ability of a theory as a whole to make sense of the world. This point was stressed by the philosopher W. V. O. Quine (1908–2000), who argued that all of our beliefs are linked in an interconnected web that relates to sensory experience at its boundaries, not at its core. The only valid test of a belief, Quine argued, is whether it fits into a web of connected beliefs that accords with our experience on the whole.13 As we shall see (see p. 112), G. K. Chesterton made much the same point when he pointed out that it was not any individual aspect of Christianity that was persuasive but the overall big picture of reality that it offered.
Going beyond evidence
Let’s develop an issue that has been important in recent debates between Christians and atheists. Is it rational to believe in something that lies beyond our experience? Why not just limit ourselves to what we experience and encounter in the world? It’s a great question. Science is all about observing the world. The movement known as Logical Positivism took the view that this was all that could be done. Science was basically about accumulating uninterpreted observations of the world and developing general summaries of these observations. The philosopher Otto Neurath (1882–1945) argued that science took the form of ‘protocol statements’ that set out, as precisely as possible, what had been observed. This proved to be much more difficult than anticipated. Here’s one: ‘the sun rose at Oxford at 6.25 a.m. on Tuesday, October 13, 1953’. This is factually correct. But it is not strictly an observation statement, as it implicitly assumes that the sun revolves around the earth. Since Copernicus, we would really need to restate this as ‘the sun appeared to rise above the horizon at 6.25 a.m. to an observer in Oxford on Tuesday, October 13, 1953’.
The real problem, however, is this. What happens if our observations suggest the existence of certain entities that we cannot see? Physics may have begun with a naïve realism; it has, however, achieved its greatest triumphs by going beyond the observable, in a leap of imagination that goes beyond what can be seen. Isaac Newton, for example, found himself compelled to believe in the notion of gravity – something that could not be detected through any human sensory capacity. Why? Because his observations of the patterns of behaviour of falling objects on earth and the motion of the planets around the sun could all be explained if there existed some intrinsic capacity on the part of one object to attract another (‘gravitational attraction’). Although he was deeply uneasy about this notion, it seemed to work well in calculating planetary orbits.14 Others, however, such as the philosopher and mathematician Gottfried Wilhelm Leibniz (1646–1716), were critical of such an unevidenced and counterintuitive notion.
A related issue arises in connection with ‘dark matter’. The problem here is that theoretical calculations of the mass of the universe don’t match those that arise from observation. For this reason, the notion of dark matter was proposed. Basically, it is material that is believed really to be there (indeed, it would make up the vast bulk of the universe); it’s just that it can’t be seen. Again we see the same pattern: something that cannot be observed is proposed on the basis of an interpretation of what is observed. This is not irrational; it’s simply an expanded view of the universe, driven partly by the theoretical framework we use to interpret that universe – a framework, of course, that emerges in the process of encountering and interpreting our world. It’s a scientific commonplace that we ‘see’ the world through theoretical spectacles.
For Christians, God is the best explanation of the world we see around us and what we experience within us. We don’t believe in God because we have abandoned rationality but because we see God as both the source and the ultimate goal of human reason. Most of the great writers of the patristic age – including Athanasius of Alexandria and Augustine of Hippo – made this point. God created us with reason in order that our reason might lead us to God, just as following a stream eventually leads us to its source.
Yet most Christians would want to supplement this analysis, arguing that this God became incarnate in the person of Jesus Christ; that God became observable in history – and those observations and their interpretations are passed down to us through the New Testament writers.15 The empirical basis of both New Testament Christology and indeed the Christian faith could be summarized like this:
We declare to you what was from the beginning, what we have heard, what we have seen with our eyes, what we have looked at and touched with our hands, concerning the word of life – this life was revealed, and we have seen it and testify to it.
(1 John 1.1–2)
That’s why so many Christians believe in God because of Jesus of Nazareth.16 There is a tangible and observable connection between God and the world – a theme often developed in terms of ‘natural theology’, to which we shall return in Chapter 10.
The provisionality of scientific knowledge
One of the things I love about science is its willingness to change its mind. Sometimes it gets things wrong and it corrects itself in the light of the evidence. It sets out to find the best way of seeing things, free from any kind of ideological pressure. The scientific method rests on a willingness to compare what we observe and experience with multiple alternative theories – not just the one we already accept but others that might turn out to be better. This means that what one generation firmly believed to be right a later one may reject as wrong (even if it was wrong for understandable reasons). Science is on a journey and has not yet reached its final destination. That means that things are in a state of flux. It’s an unsettling thought, especially for those who prefer to think of science in terms of a fixed set of ‘scientific’ results, rather than as a method whose application leads to ideas that change over time.
There are lots of examples from the history of science – some of them quite recent – that help us appreciate this point. Scientists used to think that the universe always existed, and would have dismissed the idea of its having an origin as some kind of weird religious notion. Now it’s easy to dismiss them as fools. Yet before about 1800 there was no evidence available that would have made anyone think otherwise. In 1890, the great British physicist Lord Kelvin (1820–1907) calculated the age of the earth, based on his estimates on heat transfer within the earth itself and from the sun to the earth. His conclusion was dramatic and controversial. The earth, he declared, was about 100 million years old.17 Kelvin’s ideas were taken up enthusiastically by some of the celebrities of his day, such as Mark Twain, as science’s latest discovery. Such was his reputation that other scientists felt they had to fall into line with his ideas.
Yet Kelvin was wrong. His estimates were only as good as the mathematical models on which they were based. He made assumptions about the rate of cooling of the earth and its internal structures that are now known to be wrong. He didn’t know about things like plate tectonics, radioactivity or the process of nuclear fusion that generates the heat of the sun.
Most scientists consider the biggest theory-change in science to be the recognition that the universe had an origin. Before the First World War, the scientific consensus was that the universe had always existed. In 1908, the great Swedish physicist Svante August Arrhenius (1859–1927), winner of the Nobel Prize for chemistry, wrote a bestseller arguing for a self-perpetuating universe without a beginning or an end: ‘The Universe in its essence has always been what it is now. Matter, energy, and life have only varied as to shape and position in space.’18
This is no longer the scientific consensus. A steady body of evidence built up from the 1920s onwards, pointing to the universe being in a state of expansion resulting from some primordial cosmic fireball that we call the Big Bang.19 This now represents the scientific consensus. Within one hundred years, the scientific understanding of the universe thus altered radically. In 1918, the consensus was that it was eternal; now the consensus is that it came into being. That’s a massive change. It met with resistance from many scientists, for a variety of reasons. Interestingly, some resisted the idea because it sounded ‘religious’. The theoretical physicist Steven Weinberg, for example, once supported the ‘steady state’ model of the universe, as he found it easy to reconcile with his atheism. In 1967, he remarked that ‘the steady state theory is philosophically the most attractive theory because it least resembles the account given in Genesis’. He then reluctantly added a cautionary comment: ‘It is a pity that the steady state theory is contradicted by experiment.’20
The key point is that science offers a method for investigating reality, not a permanent fixed body of doctrines about the world. As the astronomer Carl Sagan (1934–96) pointed out, science ‘counsels us to carry alternative hypotheses in our heads and see which ones best match the facts’.21 It’s a constant process of reflection and revision, sometimes based on new evidence, sometimes on finding better ways of explaining what is already known. But it’s never static. That’s why ‘radical theory change’ is hardwired into the scientific enterprise.
Yet scientific provisionality is a deeply unsettling idea, especially for naïve observers of science who think it’s all about establishing eternally valid truths that can never be contradicted or challenged. The Hungarian chemist and philosopher Michael Polanyi (1891–1976) wrote his landmark work Personal Knowledge to explain how he could commit himself to what he believed scientifically to be true, while knowing that it might well turn out to be wrong. Richard Dawkins, who regards Darwinism as central to his atheist faith and outreach, is nevertheless clear that this theory is provisional, something that may be subject to radical change: ‘We must acknowledge the possibility that new facts may come to light that will force our successors of the twenty-first century to abandon Darwinism or modify it beyond recognition.’22
So does this mean that science is locked into some kind of relativism? Is it condemned to offer us insights we cannot trust? The best answer to these important yet troubling questions is that science is committed to finding the best way of understanding and explaining our universe in an ongoing process of research and reflection. As time progresses, new evidence is uncovered and new ways of making sense of it emerge. Yet a good new theory always includes what is best from older theories.
The entanglement of theory and observation
For New Atheist writers such as Richard Dawkins and Christopher Hitchens, rational human beings just think, where religious people think in the light of their religious commitments – and so are locked inside a religious world view that is impervious to criticism. Both these writers are firmly grounded in the core beliefs of the eighteenth-century Enlightenment, which held that it was possible to think without any encumbrances or hidden influences and saw religion as a form of intellectual servitude. The New Atheist philosopher A. C. Grayling argued that theological reasoning was unacceptable to a rational person because it was undertaken within ‘the premises and parameters’ of a system.23
It’s an interesting point and gives us a helpful insight into the thoroughly outdated assumptions of the New Atheism. Most of us – especially scientists – would argue that all human thinking is elaborated within ‘the premises and parameters’ of some system or other, including mathematics and logic. Observation and interpretation intertwine in an inescapable circularity. We see this in science: a theory interprets experiments; yet experiments confirm or disconfirm a theory. Grayling is a wonderful witness to a bygone vision of rationality that was plausible in the eighteenth century but seems hopelessly out of place today. We’ve moved on and we now know things aren’t that simple.
Let’s ask Grayling a question: How old is the universe? I assume he would respond with the conventional answer – roughly 14 billion years. But how do we know this? If Grayling were to give me that answer, why is it believed to be right? After all, it’s not as if someone started a stopwatch the moment that Big Bang happened, so that we can just read off the age of the universe directly. Rather, we observe certain parameters – such as the speeds and distances of galaxies – that are then interpreted within ‘the premises and parameters’ of contemporary physical theories to yield the age of the universe.
Scientists see this as a classic example of the entanglement of observation and theory. To make things even more complicated, the speeds and distances of those galaxies are not observed directly but are inferred on the basis of ‘the premises and parameters’ of additional physical theories – such as the correlation between velocity and the Doppler red-shift.24 Grayling’s account of scientific knowledge seems to be trapped in the eighteenth century, when people thought things were much simpler.
A much more reliable and informed account of the situation is found in the writings of John Polkinghorne, who has clearly grasped the predicament in which we as human beings find ourselves, and the limited extent to which we can resolve this dilemma: ‘Experience and interpretation intertwine in an inescapable circularity. Even science cannot wholly escape this dilemma (theory interprets experiments; experiments confirm or disconfirm theories).’25
The rationality of faith
Up to this point we have focused on scientific rationality, noting how simple popular stereotypes of scientific knowledge are severely inadequate. So in what sense is Christianity rational? The whole issue of making sense of reality is deeply embedded within both the natural sciences and the Christian faith. Indeed, if I might offer a personal perspective, one factor that led me decisively away from my youthful atheism to Christianity was my growing realization that the Christian faith made far more sense of what I saw around me and experienced within me than its atheist alternatives. Christian faith may, like its moral and political counterparts, go beyond what is logically demonstrable; nevertheless, it is clearly capable of rational motivation.
Yet there is more to Christianity than making sense of things. We can hardly overlook its emphasis on the existentially transformative nature of salvation, nor the rich experience of beauty and awe so often evoked in Christian worship. However, the intellectual capaciousness of faith cannot be overlooked, not least because it is so important to any attempt to make sense of the world. Earlier we noted how the Harvard psychologist William James suggested that we all end up making judgements on the basis of faith when the evidence is not compelling. James saw religious faith as fitting into this general pattern. For James, this was to be seen as a ‘faith in the existence of an unseen order of some kind in which the riddles of the natural order may be found and explained’.26
A similar approach is developed by Michael Polanyi, who offered one of the most penetrating accounts of the philosophical implications and consequences of the scientific method. Polanyi argued that the scientist’s pursuit of discovery was guided by ‘sensing the presence of a hidden reality toward which our clues are pointing’.27 Polanyi’s insight is borne out in the history of science. We have already noted Isaac Newton’s conviction that there was a common ‘hidden reality’ lying behind the motions of bodies on earth and the movement of the planets round the sun. Newton called this invisible, intangible, hidden reality ‘gravity’.
Now we need to be clear that the rational aspects of Christianity can be overemphasized. Like Dorothy L. Sayers, unquestionably one of the finest lay theologians of the twentieth century, I have come to the view that Christianity offers ‘the only explanation of the universe that is intellectually satisfactory’.28 Yet Sayers sometimes wondered if she had simply ‘fallen in love with an intellectual pattern’.29 Looking back on my own exploration of my faith, I can see a worrying trend towards an overintellectualization of faith in my own early thinking. Yet as I grew in faith I began to appreciate the imaginative and aesthetic dimensions of Christianity, without losing sight of the importance of its intellectual capaciousness.
Christian theologians regularly speak about faith in terms of casting light on the landscape of the world, and being able to help us make sense of the enigmas and riddles of our experience. Christianity lights up the landscape of reality, allowing us to see things as they really are. The French religious philosopher Simone Weil (1909–43) made this point using a helpful analogy:
If I light an electric torch at night out of doors, I don’t judge its power by looking at the bulb, but by seeing how many objects it lights up. The brightness of a source of light is appreciated by the illumination it projects upon non-luminous objects. The value of a religious or, more generally, a spiritual way of life is appreciated by the amount of illumination thrown upon the things of this world.30
The ability to illuminate reality is an important measure of the reliability of a theory and an indicator of its truth. The best theory is likely to be the one that is able to fit in observations and experiences most elegantly, most simply, most comprehensively and most fruitfully.31
C. S. Lewis was an atheist as a young man, taking the view that modern science – by which he meant the science of the 1910s – had discredited faith.32 So what were his reasons for returning to faith after his atheist experimentations? In an unpublished manuscript, dating from around 1930, that records his musings about his conversion, Lewis remarks that ‘I am an empirical theist. I arrived at God by induction.’33 This fits in well, not simply with the general trajectory of Lewis’s intellectual development but with his apologetic writings of the early 1940s, in which the rationality of faith is treated as a matter of supreme importance.34 Lewis makes an implicit appeal to a characteristically empirical mode of reflection in explaining the rational basis of his conversion. His faith is able to fit in the observation that many people long for something that seems to lie beyond the empirical world, as well as our deep suspicion that there is some fundamental moral order to the universe.35
Yet Lewis may well have found this way of thinking already expressed in the writings of his great hero, G. K. Chesterton (1874–1936). After his initial agnosticism, Chesterton’s spiritual journey took a decisive new turn in 1903. He published a newspaper article explaining why he and many others now regarded Christianity with intense intellectual seriousness: ‘We have returned to it because it is an intelligible picture of the world.’ Chesterton realized that testing a theory meant checking it out against observation: ‘The best way to see if a coat fits a man is not to measure both of them but to try it on.’ Chesterton expanded his point as follows.
Numbers of us have returned to this belief; and we have returned to it, not because of this argument or that argument, but because the theory, when it is adopted, works out everywhere; because the coat, when it is tried on, fits in every crease … We put on the theory, like a magic hat, and history becomes translucent like a house of glass.36
Chesterton’s argument is that it is the Christian vision of reality as a whole – rather than any of its individual components – that proves so compelling. Individual observations of nature do not ‘prove’ Christianity to be true; rather, Christianity validates itself by its ability to make sense of those observations. This point is made particularly clearly in this statement, which is both beautifully phrased and full of inductive insight: ‘The phenomenon does not prove religion, but religion explains the phenomenon.’ For Chesterton, a good theory – whether scientific or religious – is to be judged by the amount of illumination it offers and its capacity to accommodate what we see in the world around us and experience within us: ‘With this idea once inside our heads, a million things become transparent as if a lamp were lit behind them.’37
The great English philosopher of science William Whewell (1794–1866) used a rich visual image to communicate the capacity of a good theory to weave together observations, showing how they were an integral part of a bigger picture: ‘The facts are known but they are insulated and unconnected … The pearls are there but they will not hang together until someone provides the string.’38 The ‘pearls’ are the observations and the ‘string’ is a grand vision of reality – a world view – that connects and unifies the data. A grand theory, Whewell asserted, allows the ‘colligation of facts’, establishing a new system of relations with one another, unifying what might have otherwise been considered to be disconnected and isolated observations.
Darwin used much the same line of argument in his On the Origin of Species. Knowing that his new and controversial theory of natural selection could not be proved, he argued that it made so much sense of his observations of the natural world that there were good reasons for thinking it was true for that very reason.
It can hardly be supposed that a false theory would explain, in so satisfactory a manner as does the theory of natural selection, the several large classes of facts above specified. It has recently been objected that this is an unsafe method of arguing; but it is a method used in judging the common events of life, and has often been used by the greatest natural philosophers.39
While recognizing that his theory lacked rigorous proof (see pp. 135–43), Darwin believed that its explanatory capacity was directly related to its truth. ‘The doctrine [of natural selection] must sink or swim according as it groups and explains phenomena,’ he once remarked.40
So where do these reflections leave us? Perhaps the most important point to realize is that the scientific positivism underlying the New Atheism represents a severely inadequate account of the scientific method, which fails to do justice to the ambiguity of nature, the provisionality of scientific theories and the fallibility of human judgement. We have to make judgements about what we believe to be right on the basis of a close and realistic assessment of the evidence. And that means we have to make fiduciary judgements – that is, decisions about what we believe to be right in the light of the evidence. Christianity, like science, is about motivated belief.
In real life, as in science, we often have to make decisions on the basis of a less than total understanding of the situation. That’s just the way things are. As Terry Eagleton observed, ‘We hold many beliefs that have no unimpeachably rational justification, but are nonetheless reasonable to entertain.’41 The epistemic dilemma of humanity is such that we cannot prove the things that matter most to us – at best, we can prove shallow truths. It’s not a comfortable situation but we have to get used to it, and not seek refuge in the illusory utopian world of the New Atheism, which holds that we can prove all our valid core beliefs.
I cannot prove that rape is wrong; that it is better to love than to hate; that democracy is better than fascism; that there is a God. Neither can anyone else. But I believe that I am right in taking these positions and can give good reasons for asserting that they are properly motivated and justified. That’s just the nature of things. We are caught up in a firefight between those who defy reason and those who deify it. Reason, when all is said and done, is an excellent critical tool but an inadequate foundation for securing reliable human knowledge. To be rational is not to be limited to the severely truncated and inadequate world of what human reason can allegedly prove; it is to recognize the limits of reason and work within them, while at the same time trying to work out ways of transcending them.
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Analogies, models and mystery: representing a complex reality
How do we represent a complex reality, such as the strange and perplexing world around us? We need to find ways of speaking and thinking about both the universe and God that are grounded in our everyday experience yet able to reach beyond this. There is a deep human longing to be able to visualize things, in a process that draws more on the imagination than reason. When we attempt to ‘picture’ something that lies beyond our capacity to see fully, we naturally try to scale it down to something manageable. That’s why scientists use models – heuristic devices to help us grasp the core features of complicated systems.1
During the mid 1970s I was part of the research team of Professor Sir George Radda in Oxford University’s Department of Biochemistry. We were investigating the structure of biological membranes using advanced physical techniques to try and make sense of the structure and function of cell walls. Because these membranes were so complex, a model was devised to help researchers visualize what was going on. The Fluid Mosaic Model was then becoming widely accepted as the best way of describing how membranes are structured. This model held that biological membranes consist of a phospholipid bilayer with a patchwork of various protein molecules within it.2 It gave me a way of ‘seeing’ the structure of cell membranes that fitted in known experimental observations and allowed new experiments to be developed. A generation later the model has been modified in some detail; it nevertheless still remains the best way of representing the structure of biological membranes.
This use of models in science has a long history. In the early twentieth century, scientists tended to think of atoms as solid objects – if they believed in atoms in the first place.3 Yet a pioneering experiment by the British physicist Ernest Rutherford (1871–1937) suggested that atoms seemed to have concentrated points of matter – what would later be called a ‘nucleus’ – surrounded by electrons.4 It was a very difficult idea to understand, as it entailed vast expanses of emptiness within the structure of an atom – something hitherto thought of as solid.
Knowing this difficulty, Rutherford developed an analogy or model to help his readers visualize this new way of thinking about atoms. He suggested that the atom could be thought of not as a solid body of matter but as a miniature solar system. Right in the middle was the nucleus, around which electrons orbited, rather like the planets around the sun. It’s a helpful model – but it’s only a model. Yet we need these models or analogies to help us visualize reality, and begin to make sense of it. A model is thus a simplified way of representing a complex system; it allows its users to gain an increased understanding of at least some of its many aspects.
How models can be misunderstood
Models, though useful, can easily be misunderstood. There are two particularly serious errors we can make when using models in the natural sciences. First, we might assume that models are identical with the systems they aim to represent. The atom is not a miniature solar system; the Rutherford model merely allows us to understand some of an atom’s properties if we think of it in this way. We are presented with an imaginative rendering or representation of a system that assists explanation and interpretation. Models are to be taken seriously, in that they clearly bear some relation to the system that is being modelled; they are not, however, to be taken literally. The model is one thing; the system another.
The second mistake we can make is to assume that some feature of the model is necessarily present in the system being modelled. Yet models are like analogies: the model and system resemble each other in some ways and not in others. A good example of this issue arose in late nineteenth-century physics. By this stage it was widely accepted that light consisted of waves, behaving like other wave phenomena, such as sound. This view had been held by some scientists of the seventeenth century, such as the great Dutch astronomer Christiaan Huygens (1629–95). However, Isaac Newton’s view that light was basically a stream of tiny particles (‘corpuscles’) gained the ascendancy in the eighteenth century. The scientific consensus changed dramatically in the early nineteenth century, when in 1801 the Cambridge University physicist Thomas Young (1773–1829) performed an experiment that demonstrated the refraction of light (involving passing light through a ‘double-slit’ and showing diffraction effects – the telltale sign of a form of wave motion). This was widely seen as a conclusive demonstration that light was a wave, analogous in many ways to sound.
In many ways – but not in every way. Sound travels through a medium such as air or water; it cannot travel in a vacuum. When I was studying science at school, I remember an experiment in which an electrical bell was placed inside a glass jar. We could clearly hear it ringing. Then the air was gradually pumped out of the jar. The sound of the bell slowly faded away until we could hardly hear it at all.
Noting the many similarities between the behaviour of light and sound, many nineteenth-century physicists drew the conclusion that since sound needed to travel through a medium, then so did light. The term ‘luminiferous ether’ – eventually shortened to the single word ‘ether’ – came to be used to refer to this medium (‘luminiferous’ means ‘light-bearing’). But it was just an assumption. Nobody had actually checked it out.
In 1887, the American physicists Albert A. Michelson and Edward W. Morley devised an ingenious experiment to investigate this luminiferous ether.5 The results were puzzling: it completely failed to detect any evidence for its existence. Although many assumed this was due to faulty or poorly designed equipment, the scientific world gradually came to realize that the best explanation of the experimental results was that there was no ether to detect. Light did not travel through a medium. At least in this respect, there was a fundamental distinction between light and sound.
We could summarize the role of models in scientific teaching and research in five short statements.
 
	    Models are helpful ways of visualizing complex and abstract concepts.
	    Models are best understood seen as ‘intermediates’ between complex entities and the human mind.
	    Models are selected or constructed on the basis of the belief that there exist significant points of similarity between the model and what it is meant to represent.
	    Models are not identical with what they model and must not be treated as if they are.
	    It must not be assumed that every aspect of the model corresponds to the entity being modelled.

Theology also uses models. Let’s consider how this works and how the scientific use of models might be illuminating for theologians.
The uses of models in theology
Theology can be usefully described as ‘talk about God’. It’s a lot more than this, of course. Science finds it quite difficult to do justice to the human experience of wonder and beauty in response to the natural world. Christianity has relatively few difficulties in this respect. As the novelist Salman Rushdie points out, ‘the idea of God’ is both ‘a repository for our awestruck wonderment at life and an answer to the great questions of existence’.6 But how can God ever be described or discussed using human language?
It’s a fair point, in that human language struggles to describe our deepest and most significant experiences. The Austrian philosopher Ludwig Wittgenstein made this point forcefully, using the rather mundane analogy of coffee:
Describe the aroma of coffee. Why can’t it be done? Do we lack the words? And for what are words lacking? But how do we get the idea that such a description must after all be possible? Have you ever felt the lack of such a description? Have you tried to describe the aroma of coffee and not succeeded?7
So if human words are incapable of describing even something as everyday as the distinctive aroma of coffee, how can they cope with something as profound as God? Wittgenstein’s point is fair. Words can’t do justice, either to coffee or God. They are better than nothing but they will never convey the emotional and imaginative aspects of God. The danger that constantly confronts theology is that in reducing God to manageable intellectual concepts it might also reduce God to the level of the world, losing sight of God’s glory and majesty. Yet theologians long ago figured out some workable answers to this problem. One of them is to use analogies and metaphors drawn from our experience of the world to help us speak about God. These appeal primarily to the imagination then secondarily to our analytic reason. They facilitate the representational reduction of God without entailing God’s ontological reduction.
A classic discussion of this point is found in the writings of the great scholastic theologian Thomas Aquinas.8 Since God created the world, Aquinas argues, it is legitimate to use things within the created order as analogies for God. In doing this, theology does not reduce God to the level of a created object or being. It merely affirms there is a likeness or correspondence between God and that being – such as a shepherd or king – that allows the latter to act as a signpost to God.
A created entity can thus be like God without being identical to God. God can be revealed in images and ideas that relate to our world of everyday existence – yet do not reduce God to the level of that everyday world. Like scientific analogies, they break down at points. However, they are still extremely useful and vivid ways of thinking about God that allow us to use the vocabulary and images of our own world to describe something that ultimately lies beyond it. Most importantly of all, they avoid reducing God to an idea by opening up our imaginations to receive an image – such as God as shepherd (Psalm 23) – that we can savour, turn over and explore in what the psychologist D. W. Winnicott called ‘the creative space of play’.9
Yet these theological analogies do more than lodge themselves in our imagination. They engage our reason and they thus need interpretation. What aspects of the image are intended to be carried over? How do we know when an analogy has been pressed too far? Analogies break down. There comes a point when they cannot be pressed further. So how do we know when they break down? The point is easily understood from the classic analogy of God as a ‘shepherd’ (Psalm 23), which works well if we think of it speaking of God’s care and compassion but fails utterly if we assume it entails that God, like other shepherds, is a human being.
To illustrate this point we may consider an example from the area of theology often known as ‘theories of the atonement’.10 The New Testament speaks of Jesus Christ giving his life as a ‘ransom’ for sinners (Mark 10.45; 1 Timothy 2.6). What does this analogy mean? The everyday use of the word ‘ransom’ suggests three core ideas.
 
	    Payment. A ransom is a sum of money paid to achieve an individual’s liberation.
	    Someone to whom the ransom is paid. A ransom is usually paid directly to an individual’s captor or indirectly through some intermediary.
	    Liberation. A ransom achieves freedom for a person held in captivity. When someone is kidnapped and a ransom demanded, the payment of that ransom leads to liberation.

If the analogy were to be considered valid in every respect, all three of these ideas would seem to be implied by speaking of Jesus’ death as a ‘ransom’ for sinners.
But are we meant to think like this? Is every aspect of the everyday analogy to be carried over into our theological reflections? The New Testament clearly teaches that we have been liberated from captivity to sin and the fear of death through the death and resurrection of Christ (Romans 8.21; Hebrews 2.15). The New Testament also understands the death of Jesus as the price to be paid to achieve our liberation (1 Corinthians 6.20; 7.23). In these two respects, the scriptural use of ‘ransom’ corresponds to the everyday use of the word. But what of the final aspect of the analogy? To whom was this ransom paid?
The New Testament makes no suggestion that Jesus’ death was the price paid to someone – such as the devil – to achieve our liberation. Yet some theologians of the patristic period and Middle Ages clearly believed they could press this analogy to its limits, and declared that God had delivered us from the power of the devil by offering Jesus Christ as the price of our liberation.11 One of the great achievements of the eleventh-century theologian Anselm of Canterbury was to break the power of this way of thinking, which he regarded as theologically baseless and misleading.
This thoroughly inadequate idea of Christ’s death being a ransom paid to Satan is clearly the result of an analogy being pressed way beyond its intended limits. But this raises an obvious – and important – question: how do we know whether an analogy has indeed been pressed too far? How can the limits be tested? A helpful answer was given by the British philosopher of religion Ian T. Ramsey (1915–72), who pointed out that models or analogies are not independent and free-standing but are meant to interact with and qualify one another.12
Ramsey argues that Scripture does not give us one single analogy – or ‘model’ – for the nature of God or for salvation but rather uses a range of complementary ones. Each illuminates certain aspects of our understanding of God or the nature of salvation. However, they also interact with one another. They modify one another. They help us understand the limits of other analogies. No analogy or parable is exhaustive in itself; taken together, however, the range of analogies and parables builds up to give a comprehensive and consistent understanding of God and salvation.
Consider the analogies of God as ‘king’, ‘father’ and ‘shepherd’. Thinking of God as a king might help us reflect on God’s power and wisdom. Human kings, however, often behave in arbitrary ways and not always in the best interests of their subjects. The analogy of God as a king might thus be misunderstood to suggest that God is some sort of tyrant. However, the tender compassion of a father towards his children commended in the Christian Bible (Psalm 103.13–18), and the total dedication of a good shepherd to the welfare of his flock (John 10.11), show that this is not the intended meaning. Ramsey argues that these models need to be placed alongside and allowed to modify one another. In this case, God’s authority as king is to be seen as something exercised tenderly and wisely, not arbitrarily and tyrannically.
Or consider the use of predominantly male social models to refer to God – such as ‘king’ or ‘father’. Some might suggest that these imply that God is male. This, of course, is simply wrong. God is neither male nor female; rather, God is the creator of males and females. While it is true that biblical language primarily uses male analogues for God, this ultimately reflects the sociology and anthropology of Ancient Israel, which led to such male analogies assuming social dominance and hence being used more widely to represent God. Yet even in this patriarchal cultural context, God was not understood to be sexually male.
Furthermore, Israel regularly used female imagery to express aspects of God’s character. For example, the image of God as ‘giving birth’ to Israel (Deuteronomy 32.18), as a midwife who helps with the birthing process (Isaiah 66.9–11) or as caring for Israel as a mother cares for her child (Isaiah 66.13). It is too easily forgotten that the provision of bread was seen as a feminine action in this cultural context, allowing us to see God’s provision of manna for Israel during the wilderness wanderings in a new light (Exodus 16.4, 15). Ramsey urges us to collate these multiple analogies and appreciate the central points they share, allowing them to correct one another where they seem to conflict.
Ramsey’s approach can be seen as a theological reformulation of the ideas we noted earlier in Chapter 2 on Charles Coulson and in the work of Mary Midgley (see pp. 15–16 and 36–7), especially the idea that we need multiple perspectives on our strange world and God. If we rely solely on one perspective we may encounter an ‘observer effect’ that causes us to misunderstand what we see, or may fail to see one aspect of reality entirely. Multiple perspectives give rise to a cumulative – and hence more reliable and comprehensive – account of reality, which both amplifies and corrects the shortcomings or blind spots of any single angle of approach.
The concept of complementarity
We have already seen how models or analogies served an important role in both science and religion, and noted some of the issues that may arise in their use. Here we consider a particular situation that arises through the use of models. What happens if the behaviour of a system is such that it appears to need more than one model to represent it? In religion this situation is well known. As we have just noted, the Old and New Testaments use a wide variety of models or analogies to refer to God, such as ‘father’, ‘king’, ‘shepherd’ and ‘rock’. Each of these is regarded as illustrating one aspect of the divine nature. Taken together they provide a cumulative and more comprehensive depiction of the divine nature and character than any one taken singly.
But what happens if two of the analogies used to describe a complex reality seem to be mutually incompatible? This issue became of major importance in the 1920s as scientists struggled to understand the nature of light. As we saw earlier, the great eighteenth-century debate about whether light was best understood as a stream of particles (Isaac Newton) or a form of wave motion (Christiaan Huygens) was settled in 1801 when, we noted, Thomas Young performed a brilliant experiment that demonstrated the refraction of light. As light couldn’t be both a wave and a particle, this seemed finally to resolve the question of the nature of light. Yet light turned out to be much stranger than people realized.
In 1905, Albert Einstein offered a brilliant theoretical explanation of the ‘photoelectric effect’.13 It had been known for some time that electrons were emitted by some metals when they were exposed to light. Yet the experimental observations were proving very difficult to interpret. Traditional understandings of the nature of light, such as those developed in the nineteenth century by James Clerk Maxwell, suggested that the energy of these emitted electrons should be related to the brightness of the light. But it turned out that this was not the case. In fact the energy of these electrons was related to the frequency of the light, not its intensity. Furthermore, electrons were not emitted if the light used was below a certain frequency, no matter how bright it was. How could these observations be explained?
Einstein argued that the photoelectric effect could be understood if it was visualized as a collision between an incoming particle-like bundle of energy and an electron that was close to the surface of the metal. The electron could be ejected from the metal only if the incoming packets of light – or particle-like bundles of energy – possessed sufficient energy to eject this electron. If the energy of the incoming packets of light was less than a certain quantity (the ‘work function’ of the metal in question), no electrons would be emitted, no matter how intense the bombardment with photons.
It was a brilliant explanation, accounting for every puzzling feature of the experiments. But it seemed totally implausible. Why? Because Einstein’s account of this effect implied that light had to be considered as behaving as particles under certain conditions and as waves under others. It met with intense opposition, mainly because it abandoned the prevailing classical understanding of the total exclusivity of waves and particles. Light could be one or the other – but not both. Even those who subsequently verified Einstein’s analysis of the photoelectric effect were intensely suspicious of the idea of what later came to be known as ‘photons’. Einstein himself was careful to refer to the light-quantum hypothesis as a ‘heuristic point of view’ – that is, as something that was helpful as a way of making sense of things but without necessarily being true.
By the 1920s more evidence had been accumulated, making it clear that the behaviour of light was such that it required to be explained as a wave in some respects and a particle in others. This led the great Danish physicist Niels Bohr (1885–1962) to develop his concept of ‘complementarity’. For Bohr, the classical models of waves and particles were both required to explain the behaviour of light and matter. This does not mean that electrons ‘are’ both particles or waves; it means that, whatever they ultimately are, their behaviour may be described on the basis of both wave or particle models.14 Yet it was not a satisfactory solution – more a realization that two seemingly inconsistent points of view were required to do justice to the complexity of the properties of light.
However, during the 1920s it became clear that things were more complex still than this. The work of Louis de Broglie (1892–1987) suggested that even matter had to be regarded as behaving as a wave in some respects. As is often pointed out, Sir Joseph John Thomson (1856–1940) won the Nobel Prize in Physics in 1906 for demonstrating that the electron was a negatively charged particle. His son, Sir George Paget Thomson (1892–1975), won the Nobel Prize in Physics in 1937 for having subsequently shown that the electron was a wave, using the technique of electron diffraction. A new theory of light was clearly required, transcending the limits of the old wave and particle models. Yet something even more was required – a big picture that accommodated the new experimental evidence about both light and matter, explaining how ‘wave–particle duality’ arose in the first place.
Finally, in 1928, the theoretical physicist Paul Dirac developed his famous ‘quantum field theory’, which provided a coherent account of how the wave and particle models offered a complementary description of the nature of light.15 In effect, Dirac put forward a theoretical framework that explained why – and under what conditions – both perspectives were valid, while at the same time providing a new way of seeing things that made it unnecessary to continue using the older categories of wave and particle to refer to light.
There are clearly parallels with the use of models and analogies in Christian theology. Christian orthodoxy has always held that Jesus Christ must be thought of as being truly divine and truly human.16 This simultaneous assertion of ‘two natures in one subject’ is analogous to Bohr’s views on the complementarity of wave and particle models of light and matter. Let’s explore this point in more detail.
The development of Christology during the critically important period 100–451 shows a concern to allow the complex amalgam of religious experience and historical testimony about Jesus Christ to determine its own interpretation, rather than impose alien categories on it.17 Any model of Jesus as a purely human figure (the Ebionite heresy) or as a purely divine figure (the Docetic heresy) turned out to be quite inadequate.18 Both the representation of Jesus in the New Testament and the manner in which the Christian Church incorporated Jesus into its life of prayer and worship required a more complex understanding of his identity and significance than either of these simpler models was able to offer. Each, on its own, was found to reduce Christ’s significance and hence distort it.
The suggestion that some third model could be invoked to explain the significance of Jesus Christ was also seen as unsatisfactory. Patristic writers rejected any attempt to explain the identity and significance of Jesus in terms that involved a mediating or hybrid concept between divinity and humanity. Jesus had to be described in terms of both models to do justice to the biblical and experiential evidence.
Patristic writers such as Athanasius argued that the total thrust of the biblical witness to and Christian experience of Jesus Christ required him to be conceptualized as both divine and human.19 Arius argued that Jesus Christ was a human being, with no divine status. Yet for Athanasius, only God can save humanity. If Jesus Christ were only a human being, no matter how splendid, he would share the human need to be redeemed. No creature can save another creature. Only the creator can redeem the creation. Yet the New Testament and the Christian liturgical tradition explicitly designated Jesus Christ as Saviour. Only God can save – yet Christ can save. The only possible solution to this paradox, Athanasius argued, is to accept that Jesus is God incarnate – that is, both human and divine. Two models are thus required to do justice to his identity. Arius’s definition of Jesus Christ using purely human categories made a nonsense of the logic of salvation, which theology was required to uphold and express coherently.
Now while there are clearly parallels between the recognition of the need for a ‘complementary’ approach in both quantum theory and Christology, the divergences cannot be overlooked. Athanasius was not a Dirac; he was more like a Bohr, recognizing the need for two complementary points of view or accounts of reality, rather than providing a single viewpoint that consolidated both of these insights. Yet despite these obvious divergences, the same basic principle undergirds both quantum theory and classical Christology: the need to allow reality to determine the models we use to represent it, rather than imposing such models on it, with inevitable reductions and distortions. In both cases, the nature of reality proved to be such that two distinct approaches were necessary to do justice to its complexity.
Mystery in science and religion
Any discussion of the human attempt to investigate and represent reality has to take account of the limited capacity of human beings to grasp complex entities. Richard Dawkins is an eloquent witness to the importance of this point, and the need to recognize the validity of the category of ‘mystery’ in science.
Modern physics teaches us that there is more to truth than meets the eye; or than meets the all too limited human mind, evolved as it was to cope with medium-sized objects moving at medium speeds through medium distances in Africa. In the face of these profound and sublime mysteries, the low-grade intellectual poodling of pseudo-philosophical poseurs seems unworthy of adult attention.20
We simply can’t avoid using the language of ‘mystery’ in trying to engage with the immensity of nature, such as the vast timescale of the history of the universe.
There’s another point here. A common theme in contemporary evolutionary biology is that human cognitive capacities evolved primarily for the purposes of survival. We did not need to solve complex cosmological problems in order to get by from one day to the next. Indeed, one of the mysteries that evolutionary accounts of human capacities have to confront is that our cognitive capacities vastly exceed those required for mere survival – as evident, for example, in the remarkable successes of mathematics. Yet Dawkins’s point remains. The ‘all too limited human mind’ is well adapted for simple scenarios. But what about those that are too vast and too complex to be grasped by this limited human mind?
The term ‘mystery’ is sometimes used to refer to the deliberate cultivation of obscurantism as a means of inhibiting serious conversation or analysis, or to disguise the total irrationality of a ridiculous viewpoint. Yet as our discussion in this chapter has made clear, we must recognize that the human capacity to penetrate beneath the surface of reality is limited. For many purposes, this doesn’t really matter. Yet when confronted with something vast and complex, the intellectual and imaginative difficulties we experience in attempting to comprehend it cannot be overlooked. There is a serious danger that we deal with this problem expediently, by simply reducing reality to what we can manage, rather than trying to expand our vision of reality to accommodate this more complex world.
This is one of the reasons why rationalism is potentially an enemy of science. If we insist that the observed rationality of the cosmos conforms to the norms of human reason, we risk failing to recognize or grasp the disturbingly counterintuitive patterns of the quantum world. Science rightly refuses to predetermine the rationality of the universe, and seeks to discern and represent it, however strange and counterintuitive it may be.21 As C. S. Lewis once pointed out, our temptation is to control nature by rational authority, so that nature becomes reduced to what human reason is prepared to endorse – and hence to master.22 The quantum world is one example of the ‘strange’ – that is, seemingly irrational – new domains opened up by scientific research. Yet what is too easily dismissed as ‘irrational’ may well turn out to be the gateway to a deeper grasp of reality than anything a non-empirical philosophy can disclose. What seems irrational within one framework of meaning turns out to be entirely rational and coherent within a more sophisticated one.
This same theme emerges in any theological discussion of mystery.23 Theologians generally think of a mystery as something fundamentally irreducible to rational categories, and single out the doctrine of the Trinity as a classic example. The theologian Emil Brunner (1889–1966) spoke of the Trinity as a ‘security doctrine’ (Schutzlehre) that protected Christian theology against deficient notions of God.24 The theological issue here is how we can prevent the personal God of Abraham, Isaac and Jacob from collapsing into the generic and impersonal god of the philosophers.
Precisely this tendency can be seen from the history of Christian theology during the heyday of rationalism in the seventeenth and eighteenth centuries, when the doctrine of the Trinity was widely perceived to be open to the charge of irrationalism – that is, failing to conform to the criteria of rationality laid down by the Enlightenment. Most leading theologians of the seventeenth century seem to have held on to the doctrine of the Trinity out of respect for tradition,25 while privately conceding that it seemed irrational in the light of the growing emphasis on the ‘reasonableness of Christianity’, and that it seemed to provide little in the way of spiritual or theological benefits.26
The theological generations of the Enlightenment era tended to adopt an essentially deist notion of God in their public defence of Christianity. Having set to one side an incarnational notion of God entering into the world, and any notion of the Holy Spirit as God’s activity within the world, they were left with the notion of a God who designed and created the world and thereafter ceased to be involved in it.
This view of God is perhaps seen most clearly in William Paley’s Natural Theology (1802), which speaks of God as an ‘artificer’ – that is, someone who designs and creates – but pointedly declines to allow any further divine involvement with the natural order, even if this seems to make nonsense of the idea of God being involved with or benevolently directing the created order (usually expressed as ‘providence’). Paley was fascinated with the intricate structures of the human body and other biological organisms; nevertheless, he interpreted this intricacy in terms of God’s past activity, which was taken to imply God’s continuing existence. Paley’s lack of interest in the concept of the Trinity – which, it must be noted, was representative of his age – denied him access to a concept of God that affirmed ongoing divine presence and activity within the world.
Today, the doctrine of the Trinity is central to Christian theological discourse. The work of theologians such as Karl Barth (1886–1968) and Karl Rahner (1904–84) in the first half of the twentieth century has led to the doctrine of the Trinity being reaffirmed, with a deepened recognition of the importance of its implications for our understanding of divine action and presence within the world.27 As we saw earlier, Christianity has always known and affirmed God as a living reality; the problem was that the theology of the modern period adopted a rationally maximized notion of God that secured cultural compliance and conformity at the price of suppressing any idea that God was transcendent and ultimately unfathomable.
So why has the doctrine of the Trinity enjoyed such a resurgence in the past century? Many reasons might be given; perhaps the simplest is that it safeguards a distinctively Christian vision of God by refusing to allow something the human mind simply cannot comprehend on account of its vastness to be reduced to what is rationally manageable. The doctrine of the Trinity is the outcome of the Christian community’s principled stand against reducing God to the level of what we feel comfortable with at the intellectual level. It aims to tell the truth about God, no matter how difficult we find it to take this in.
This is the insight articulated in Augustine of Hippo’s famous Latin maxim, si comprehendis non est Deus (which loosely translates as ‘If you can get your mind around it, it’s not God’).28 Anything we can grasp fully and completely cannot be God, precisely because it would be so limited and impoverished. It is simply a human invention that may bear some relation to God but falls far short of the glory and majesty of the real God.
It’s interesting to see how C. S. Lewis came to grasp the importance of the doctrine of the Trinity. After going through a period as an atheist during his teens and early twenties, in which he embraced a ‘glib and shallow rationalism’, Lewis developed a faith in God in 1930 and moved towards a definite Christian faith late in 1931.29 He gave much thought to the idea of the Trinity in his early explorations of his faith, as is clear from a letter to the American philosopher Paul Elmer More (1864–1937). In this letter, Lewis explains that he believes that the doctrine of the Trinity allows us to affirm the transcendence of God without implying that God is ‘the immobile, the unanswering’. For Lewis, ‘the huge historic fact of the doctrine of the Trinity’ sets out a vision of an eternal and perfect God who enters history as ‘a purposing, feeling, and finally crucified Man in a particular place and time’.30
Lewis considered the doctrine of the Trinity to be an appropriate and helpful way of expressing the core intuitions about God that lay at the heart of the Christian faith. It articulated central insights about God that were too easily overlooked. So given the importance of this doctrine, why do we find it so difficult to make sense of it? Lewis points out that our location in the process of history means that we necessarily see things from a limiting and constrictive human perspective. We are like ‘Flatlanders’, two-dimensional people trying to visualize three-dimensional objects and failing to do so.31 We see things from a limited – and limiting – perspective.
Models, then, are useful in both science and theology, appealing to both our imagination and reason – most of us think in pictures. Yet we need to be careful in using them and alert to the questions that need to be asked about their status and scope. In the end, they offer us powerful ways of visualizing complex realities, allowing us to get a better grasp of their nature and behaviour. Happily, both science and theology give us plenty of this kind of food for thought!
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Religious and scientific faith: the case of Charles Darwin
My own scientific career began in the physical sciences and gradually moved towards the life sciences. In the mid 1970s, while I was working on the biophysics of cell membranes in Oxford University’s Department of Biochemistry, it became clear that questions arising from evolutionary biology were becoming of increasing cultural interest. I had read widely in the field as background to my own research project, although at that stage the evolution of biological cells was poorly understood.1 It was obvious that some important potential debates about science and religion lay latent within the research trends of the day.
Two books caused particular interest in the wider philosophical, religious and cultural implications of evolutionary biology around that time. Jacques Monod’s Chance and Necessity (1971) sparked off a small-scale discussion about whether biology was the ultimate foundation of ethics.2 It didn’t really get off the ground in Oxford, partly because of Monod’s ponderous style but mainly because at this time it was seen as overinterpretation of evolutionary biology.
Much more interesting was Richard Dawkins’s Selfish Gene (1976), which was an outstanding example of scientific popularization, given added interest in Oxford circles because of Dawkins’s local connections (at this time he was a lecturer in Oxford’s Department of Zoology).3 Dawkins’s basic idea of the selfish gene – though not without its problems – opened up some fundamental questions that resonated with the cultural mood of the day. This book was widely and respectfully discussed within the Oxford scientific community.
Like many others, I have noticed that much of the discussion of the relation of science and theology within the science and religion community has focused on the physical sciences, particularly cosmology, quantum theory and the theory of relativity.4 Some might reasonably wonder whether the biological sciences have been marginalized in this discussion. In this chapter, I shall try to address this imbalance by considering some aspects of the interplay of science and theology in the thought of Charles Darwin (1809–82), particularly his theory of natural selection.
More specifically, I want to explore a theme that was clearly important to Darwin himself: the role of faith – both in the general sense of fiduciary judgements and in the sense of religious commitment – in relation to the scientific enterprise. Darwin is an excellent case study, partly because of the importance of his ideas but mainly because of his explicit engagement with issues of faith – in both senses of the term – in relation to his own thinking. The best place to begin this discussion is with the development of Darwin’s ideas, starting with the famous voyage of the Beagle.
Darwin’s rival: the theory of William Paley
We cannot really hope to understand the young Darwin without seeing his approach in the context of the ideas of the religious apologist William Paley (1743–1805), best known for his image of God as the watchmaker.5 Paley’s view is essentially that the world was created in a way that displays God’s wisdom in both its design and execution – a notion Paley expresses using the word ‘contrivance’ and illustrates with the famous image of God as the divine watchmaker. For Paley, the analogy of a watch expressed these ideas of both design and skilful fabrication. Perhaps the most significant aspect of Paley’s argument was that the mechanical intricacy and apparent design of the human eye paralleled that of a watch – and thus pointed to someone who had designed and created this remarkable piece of equipment. Darwin believed that his ‘doctrine’ of natural selection offered a more plausible account of things. His concern was not to modify Paley’s theory but to displace it, by showing that his was able to offer a better explanation of the biological data.
Paley’s approach, of course, was not the only rival Darwin had to engage. Recognition of the phenomenon of evolution was integral to the ‘transformist’ theories of Étienne Geoffroy Saint-Hilaire (1772–1844), Jean Baptiste Lamarck (1744–1829) and the Comte de Buffon (1707–88). There are good reasons for thinking that Darwin may have encountered these approaches during his period at Edinburgh, mediated through his mentor Robert Edmond Grant (1793–1874) or perhaps through Henry H. Cheek (1807–33), a contemporary of Darwin’s at the university.6
Although Darwin’s name has become virtually synonymous with the theory of evolution by natural selection, a fuller account of the historical development of this theory would have to pay due attention and respect to Alfred Russel Wallace (1823–1913), who is often overlooked or treated as unimportant. It must be recalled that Darwin and Wallace co-presented their theory at the Linnaean Society, London, on 1 July 1858. This paper was published the following month with supporting documents7 but attracted little attention. Darwin’s publication of On the Origin of Species in 1859 meant that public discussion of the ideas now focused solely on Darwin, Wallace’s contribution being generally ignored.
Darwin and the logic of discovery
By the 1850s several explanations of the complexity of the biological world had been proposed. How do we decide which explanation is ‘best’? The obvious answer is to compare their capacity to accommodate and colligate observational data. So what were the alternative theories Darwin had to consider? As we have already hinted, there were two significant contenders in circulation in the 1850s:
 
	    William Paley’s theology of individual special divine creation, which is based on the notion of a generally static and unchanging natural order that denies or overlooks the phenomenon of evolution. Paley was well aware of change and decay in nature but saw these as processes that occurred within a natural order with fixed species.
	    Various forms of ‘transformism’, such as that associated with the leading French biologist Jean Baptiste Lamarck and others.8 Lamarck recognized the phenomenon of evolution but interpreted this in terms of acquired characteristics being transmitted from parents to their offspring.

Darwin’s task was to show that his theory explained the phenomena better than those of Paley or transformists such as Lamarck.
With these issues in mind, let us turn to consider Darwin’s analysis of his scientific observations in On the Origin of Species. Philosophers of science draw an important distinction between a ‘logic of discovery’ and a ‘logic of confirmation’. To simplify what is rather a complex discussion, we might suggest that a logic of discovery is about how someone arrives at a scientific hypothesis, and a logic of confirmation about how that hypothesis is shown to be reliable and realistic.9 Sometimes hypotheses arise from a long period of reflection on observation; sometimes they come about in a flash of inspiration – as in Kekulé’s famous vision of a snake, which led him to propose a cyclical structure for the chemical benzene (see p. 102).
Yet if the logic of discovery can often be more inspirational than rational, the same is clearly not true of the logic of justification. Here any theory or hypothesis – however it is derived – is rigorously and thoroughly checked against what may be observed, to determine the degree of empirical fit between theory and observation. There is no reason to suggest that Darwin’s notion of natural selection came about in such a moment of inspiration, on the Galápagos or anywhere else. His theory began taking shape in 1837 and 1838. In Darwin’s case, the logics of both discovery and justification seem to have been based primarily on extensive reflection on often puzzling observations.10
Darwin’s own account makes it clear that it was later reflection on observations subsequent to the five-year voyage of the Beagle
that gave rise to his theory of natural selection. His approach could be described as either inductive or abductive, to use categories we considered in Chapter 6. As Darwin reflected on his own observations arising from his voyage on the Beagle (December 1831 to October 1836), and later supplemented them with those of others, a number of points emerged as of particular significance. None of these could be regarded as ‘proofs’ of natural selection; nevertheless, they possessed a cumulative force in suggesting it was the best explanation of what was actually observed. In a letter praising the perspicuity of the naturalist F. W. Hutton (1836–1905), Darwin singled out this point for special comment.
He is one of the very few who see that the change of species cannot be directly proved, and that the doctrine must sink or swim according as it groups and explains phenomena. It is really curious how few judge it in this way, which is clearly the right way.11
Natural selection was an interpretation of biological history which, in that it lay in the distant past, could not be totally accessible to scientific inquiry. Darwin’s problem was that he had only indirect access to the past and had to infer the best explanation of present indications of that past – such as the fossil record.12
We need to linger over Darwin’s telling phrase, ‘the doctrine must sink or swim according as it groups and explains phenomena’. For Darwin, four phenomena were of especial importance. Could his theory of natural selection ‘group and explain’ them? These four features of the natural world seemed to highlight problems and shortcomings with existing explanations, especially the idea of ‘special creation’ offered by religious apologists such as Paley. While Paley’s theory of special creation offered explanations of these observations, it seemed increasingly cumbersome and forced. There had to be a better explanation, Darwin believed, which was somehow intimated by these four observations:
 
	    Many creatures possess ‘rudimentary structures’ that have no apparent or predictable function – such as the nipples of male mammals; the rudiments of a pelvis and hind limbs in snakes; wings on many flightless birds. How might these be explained on the basis of Paley’s theory, which stressed the importance of the individual design of species? Why should God design redundancies? Darwin’s theory accounted for these with relative ease and elegance.
	    Some species were known to have died out altogether. The phenomenon of extinction had been recognized before Darwin and was often explained on the basis of ‘catastrophe’ theories, such as a ‘universal flood’, as suggested by the biblical account of Noah. Darwin’s theory offered a neater account of the phenomenon.
	    Darwin’s research voyage on the Beagle had persuaded him of the uneven geographical distribution of life forms throughout the world. In particular, he was impressed by the peculiarities of island populations, such as the finches of the Galápagos islands. Once again the doctrine of special creation could account for this, yet in a manner that seemed forced and unpersuasive. Darwin’s theory offered a more plausible account of the emergence of these specific populations.
	    Various forms of certain living creatures seemed to be adapted to their specific needs. Darwin held that this could best be explained by their emergence and selection in response to evolutionary pressures. Paley’s theory of special creation proposed that these creatures were individually designed by God with those specific needs in mind.

The point to appreciate here is that a number of explanations could be offered for what Darwin observed in nature. The debate concerned which of these explanations was the best. Now the word ‘best’ is notoriously difficult to define in this context. Do we mean the simplest theory? The most elegant? The most natural? These criteria are not predetermined but emerge during the process of reflection and analysis. Could a single theory be developed that would adequately account for all four of Darwin’s puzzling observations? Or were they essentially unrelated, calling out for separate explanation?
Darwin was quite clear that his theory of natural selection was not the only explanation of the biological data that could be adduced; as we have seen, there were two rivals, one based on a static, the other on a developmental model of the natural world. Nevertheless, Darwin believed he could offer a coherent and comprehensive explanation of the biological observations that possessed greater explanatory power than its rivals, such as the doctrine of independent acts of special creation, as set out in the writings of William Paley. His single theory could, he believed, offer a coherent explanation of what otherwise had to be seen as disconnected and independent observations – such as the four noted above. In the light of his theory, Darwin remarked that ‘light has been shown on several facts, which on the belief of independent acts of creation are utterly obscure’.13
The impossibility of proof: Darwin’s theory of natural selection
Let us pause at this point and consider an aspect of Darwin’s scientific method that is often glossed over. We noted above his insistence that a ‘change of species cannot be directly proved’ (see p. 136). So on what grounds did he commend his theory to the scientific public, when it could not be proved? Darwin was confronted with a series of observations about the natural world, which he had himself extended through his accumulation of observations and specimens on the voyage on the Beagle and subsequently in England. The challenge was to find a theoretical framework that could accommodate these observations as simply, elegantly and persuasively as possible. Darwin’s method is now generally regarded as a textbook case of the method of ‘inference to the best explanation’ that lies at the core of the scientific method.14
Most popular accounts of the scientific method emphasize the importance of prediction. If a theory does not predict, it is not scientific. Yet Darwin was quite clear that his theory did not predict; more than that, it could not predict. That was just the nature of things.15 The nature of the biological phenomena was such that prediction was not possible for Darwin, in that he was obliged to offer an account of what had happened in biological history. This point, of course, led some philosophers of science, most notably Karl Popper, to suggest that Darwin’s theory of natural selection was not really scientific16 – a criticism Popper later wisely retracted.
Yet more recent studies, especially in the philosophy of biology, have raised fundamental questions about whether prediction really is essential to the scientific method. This issue emerged as important in the nineteenth-century debate between William Whewell and John Stuart Mill over the role of induction as a scientific method.17 Whewell emphasized the importance of predictive novelty as a core element of the scientific method; Mill argued that the difference between prediction of novel observations and theoretical accommodation of existing observations was purely psychological and had no ultimate epistemological significance. The debate, of course, continues. In their recent discussion of the issue,18 leading philosophers of biology Christopher Hitchcock and Elliott Sober argue that while prediction can occasionally be superior to accommodation, this is not always the case. Situations can easily be envisaged where accommodation is superior to prediction. Prediction is neither intrinsically nor invariably to be preferred to accommodation. The relevance of this point to the scientific character of Darwin’s approach as portrayed here will be obvious. Yet it also raises some significant doubts about the reliability of popular accounts of the scientific method.
The psychologist William James (1842–1910) argued that human beings need what he termed ‘working hypotheses’ to make sense of our experience of the world. These working hypotheses often lie beyond total proof yet are accepted and acted upon because they are found to offer reliable and satisfying standpoints from which to engage the real world. For James, faith is a particular form of belief that is pervasive in everyday life. He defined faith as follows: ‘Faith means belief in something concerning which doubt is still theoretically possible.’ This leads him to declare that: ‘Faith is synonymous with working hypothesis.’ Although James is sometimes accused of lending intellectual weight to what is merely wishful thinking (a charge, for example, made by the pragmatist philosopher Charles Peirce), James himself did not see things this way. As Gerald E. Myers observed in his study of James: ‘He always advocated a faith sensitive to reason, experimental in nature, and therefore susceptible to revision.’19 Indeed, since he emphasized the status of faith as a ‘working hypothesis’, James rejected the very notion of dogmatic faith as essentially a contradiction in terms.
James’s emphasis on the importance of such working hypotheses finds ample exemplification in On the Origin of Species. Darwin’s theory had many weaknesses and loose ends. Nevertheless, he was convinced that these were difficulties that could be tolerated on account of the clear explanatory superiority of his approach. His working hypothesis, he believed, was sufficiently robust to resist the many difficulties that it faced. So what difficulties are we talking about?
Darwin’s faith in his theory: his response to criticisms
On the Origin of Species went through six editions, and Darwin worked continually to improve his text, adding new material, amending old and, above all, responding to criticisms in what can only be described as a remarkably open manner. Those who concern themselves with such details have shown that of the 4,000 sentences in the first edition, Darwin had rewritten three in four by the time of the sixth and final edition of 1872. Interestingly, some 60 per cent of these modifications took place in the last two editions, which introduced some ‘improvements’ that now seem unwise – for example, his incorporation of Herbert Spencer’s potentially misleading phrase, ‘the survival of the fittest’.20
The reception of a scientific theory is a communal affair in which a tipping point is gradually reached through a process of debate and reflection, often linked with additional research programmes. The contents of the six editions of On the Origin of Species make it clear that Darwin’s new theory faced considerable opposition on many fronts. There is no doubt – for the historical evidence is clear – that some traditional Christian thinkers saw it as a threat to the way they had interpreted their faith. Yet there can also be no doubt – for the historical evidence is equally clear – that other Christians saw Darwin’s theory as offering new ways of understanding and parsing traditional Christian ideas.21
More importantly, however, if the successive editions of On the Origin of Species are anything to go by, Darwin’s theory provoked far greater scientific controversy, many scientists of his day raising concerns about the scientific foundations of ‘natural selection’. Indeed, Darwin’s theory appears to have met more sustained opposition from the scientific community than from the religious, especially on account of its failure to offer a convincing account of how innovations were transmitted to future generations. Yet historians of science would suggest that this is the norm, not the exception, in scientific advance. Criticism of a theory is the means by which – to use a Darwinian way of speaking – we discover whether it has survival potential.
A good example of such scientific criticism is found in the concerns of Fleeming Jenkin (1833–85) about ‘blending inheritance’.22 Jenkin was a Scottish engineer, heavily involved in the business of developing underwater telephone cables, who became the first Regius Professor of Engineering at the University of Edinburgh in 1868. He identified what he believed to be a potentially fatal flaw in Darwin’s theory. Jenkin pointed out that on the basis of existing understandings of hereditary transmission, any novelties would be diluted in subsequent generations. Yet Darwin’s theory depended on the transmission, not dilution, of such characteristics. In other words, Darwin’s theory lacked a viable understanding of genetics.23 Darwin responded to Jenkin in the fifth edition. The reply is generally thought to be weak and unsatisfactory. But how could it be otherwise? Darwin did not have an answer, because the science of his day had not developed one – or at least one that Darwin knew about.
The answer, of course, lay in the writings of the Austrian monk Gregor Mendel (1822–84). Yet while Mendel certainly knew about Darwin, Darwin does not appear to have known about Mendel’s three principles of inheritance describing the transmission of genetic traits. Mendel possessed a copy of the German translation of the third edition of Darwin’s On the Origin of Species, and marked the following passage with double lines in the margin, indicating its importance. In Darwin’s original English, this reads: ‘The slight degree of variability in hybrids from the first cross or in the first generation, in contrast with their extreme variability in the succeeding generations, is a curious fact and deserves attention.’24
This observation would not remain mysterious for much longer, and Mendel might well have taken some pleasure from the thought that his theory was able to explain this ‘curious’ fact.25 Yet the ‘neo-Darwinian synthesis’ of Mendel’s theory of genetics and Darwin’s theory of natural selection still lay some years in the future.
Another problem was that the earth did not appear to be old enough to allow for the extensive evolutionary developments Darwin’s theory required. As we noted earlier (see pp. 106–7), Lord Kelvin (1824–1907) famously argued that the earth was about 100 million years old. This did not allow a sufficient amount of time for the slow, gradual process of biological evolution Darwin envisaged. Kelvin’s calculations, however, were based on inaccurate assumptions; the earth was much older than he suggested, thus creating chronological space for the slow process of biological development required by Darwin’s approach.
Yet even though Darwin did not believe he had adequately dealt with all the problems that required resolution, he was confident his explanation was the best available. While recognizing that it lacked rigorous proof, he clearly believed his theory could be defended on the basis of criteria of acceptance and justification already widely used in the natural sciences, and that its explanatory capacity was itself a reliable guide to its truth. As Darwin noted, we often find ourselves trusting a way of thinking, believing it to be true but not being able to offer the decisive proof that some – such as William K. Clifford (see p. 98) – seem to think is essential for an opinion to be held with integrity.
Darwin was aware that his scientific explanation lacked the logical rigour of mathematical proofs, and that any theoretical account of what was observed would always be provisional. That is no criticism of Darwin and it is no criticism of science. As I have stressed throughout, that’s just the way things are. I have scientific colleagues who believe passionately in the multiverse and others who believe with equal passion, integrity and intellectual excellence in a single universe. The evidence is not unequivocal and both positions can be maintained. But both, I would suggest, cannot be right. What some scientists today believe to be true will one day be shown to be wrong. But that’s how science develops. And William James’s idea of faith as a working hypothesis fits both the theory and practice of science surprisingly well.
As historians and philosophers of science keep telling us, the positivist notion of science proving its theories stands at some considerable distance from the reality of scientific practice, and certainly does not apply to Darwin’s scientific method. The great theories of classical physics, widely regarded as settled and stable towards the end of Darwin’s life, underwent complete revision in the twentieth century through the rise of quantum mechanics and the theory of relativity. But nobody is going to stop doing science because our successors may show our present theories to be wrong. In any case, we can at least find some consolation in knowing that future theories tend to incorporate, rather than reject, what is best in older ones.
Darwin, religious faith and science
So what of Darwin’s religious faith? Did his theory of evolution turn him into an atheist crusader against religious belief, as some enthusiastic atheist evangelists seem to think? Sadly, Darwin’s authority and example are continually invoked to justify metaphysical and theological claims that go far beyond anything he himself expressed in, or associated with, his evolutionary biology. Happily, the fundamentally historical question of Darwin’s religious views is relatively easy to answer, thanks to the intensive scholarly study of Darwin and his Victorian context in the past few decades.26 The excellent online Darwin Project has a section that brings together the most important historical evidence in a way that seems to me objective and trustworthy.27 Let me try simply and accurately to summarize this vast body of literature.
First, it seems clear that Darwin’s religious faith changed as he became older. I certainly see a change in its content; and also feel justified in seeing a decline in its fervency. But let me concentrate on the contents of that faith, looking first at Darwin’s religious views as a young man, which appear to have been similar to those set out in Paley’s Natural Theology (1802). Paley’s approach to nature is optimistic and positive. Nature exudes evidence of divine wisdom. So what then of evil? Or suffering? Charles Kingsley certainly held that these could be incorporated within Paley’s approach to natural theology.28 In the 1830s, however, Darwin began to develop doubts.
During his travels on the Beagle he witnessed events that called into question his early belief in divine providence. For example, while in South America Darwin witnessed at first hand the terrible struggle for existence faced by the natives of the Tierra del Fuego; he saw the devastating effects of an earthquake; and he began to grasp the magnitude of the staggering numbers of species that had become extinct – each of which, according to Paley, was providentially created and valued by God. We can see here the beginnings of the erosion of any belief in divine providence that would become characteristic of the later Darwin. The death of his daughter Annie in 1851, at the age of ten, is seen by some biographers as marking a watershed in his religious convictions.29 Yet the historical evidence for this bereavement causing Darwin to abandon any remaining religious faith is weak;30 Darwin’s move away from orthodox Christianity dates from an earlier period.
This brings us to our second point. In his later period, Darwin’s religious beliefs unquestionably veered away from what we might loosely call ‘Christian orthodoxy’. Yet we do not find anything remotely resembling the aggressive and ridiculing form of atheism we unfortunately find in some of those who have presented themselves as Darwin’s champions in more recent times. Many have praised the prescience and cool neutrality of Darwin’s On the Origin of Species, noting its Olympian social and political detachment and scrupulous religious neutrality. It is to Darwin’s letters that we must turn for illumination of both the fluctuations of his religious beliefs over time, as well as his reluctance to comment on religious matters, including his own personal beliefs. Yet when the context demanded, he seems to have been willing not merely to go on record concerning the consilience of religious faith and the theory of natural selection, but also to emphasize it.
A representative example can be found in his reference to ‘laws impressed on matter by the Creator’, which is given a higher profile in the second edition than in the first.31 This certainly points to a deistic rather than a Trinitarian God, but there is not even the whiff of a personal atheism here. While some might argue that Darwin may have made it possible to be an intellectually fulfilled atheist, Darwin did not himself draw that conclusion.
I find it difficult to believe that his references to a creator in On the Origin of Species were simply contrived to sweeten or mislead his audience, as if they were some kind of crude deception aimed at masking a private atheism Darwin feared might discredit his theory in the eyes of the religious public. My own reading of the evidence is that Darwin regarded his religious beliefs as a private matter and was reluctant to talk about them. Yet the needs of the situation regularly obliged him to say something on this matter. The evidence, I believe, points to reluctant, painful and diplomatic self-disclosure of Darwin’s beliefs, not their fabrication or manipulation for tactical purposes.
Yet there is a third point I wish to make, too easily overlooked. It is natural for us to focus on Darwin’s own religious views and their relation to his developing theory of natural selection. But the most important question is this: what did Darwin think orthodox Christians might make of his theories, irrespective of his own religious views? We know the answer to this question, precisely because Darwin recognized it was so important and that it needed proper engagement. He declared that he could see no reason why an orthodox religious believer should experience mental discomfort at his ideas. Even Thomas Huxley, who was inclined to emphasize the anti-religious aspects of Darwin’s thought, was quite clear that ‘the doctrine of Evolution is neither Anti-theistic nor Theistic’.32
Faith, science and God
In this chapter, we have explored Darwin’s scientific belief that his theory of natural selection offered the best explanation of what could be observed in the living natural world, and noted how this belief was sustained in the face of both lack of absolute proof and a series of scientific difficulties that seemed to subvert its explanatory power.
Darwin’s analysis helps us to see that it is simply not true to suggest that science believes only what has been empirically proven. At points, inference is necessary, in which an hypothesis – for example a ‘missing link’ or an unobserved entity such as ‘natural selection’ or ‘dark matter’ – is postulated as the ‘best explanation’ of known facts or established observations. This is an accepted form of scientific reasoning and is not controversial.
Yet it is important to note that the same process can be seen in religious thinking, which also aims to give the best explanation of what it observes. As noted in Chapter 6, William James once pointed out that religious faith is basically ‘faith in the existence of an unseen order of some kind in which the riddles of the natural order may be found and explained’.33 Although some persist in portraying religious belief as irrational, the fact is that its proponents regard it as eminently reasonable. Classical philosophical theism or a natural theology would propose God as the best explanation of the way things are.
Both the natural sciences and religions offer what they believe to be warranted, coherent and reliable explanations of the world. Darwin, as we have seen, believed firmly that the explanatory power of his theory was such that it could coexist with anomalies and potential threats. This is a reminder that both scientific and religious theories find themselves confronted with mysteries, puzzles and anomalies that may give rise to intellectual or existential tensions but do not require their abandonment. In the case of Christianity, I would judge that the greatest such anomaly is the existence of pain and suffering.34 Yet I believe that the theory is big enough ultimately to be able to embrace and accommodate this anomaly, even though at present the manner of its resolution seems less than clear. Neither Darwin’s theory nor Christian theology can really be said to ‘predict’; they do, however, accommodate what is known about the world, even though both experience points of tension.
To bring out the theological importance of this parallel, let us consider two scenarios. As we have seen, Darwin held that the ideas set out in On the Origin of Species offer an excellent and deeply compelling account of the diversity of life forms on the earth. There are many difficulties in its path. How could change be transmitted from one generation to another? Darwin offered an explanation of how different species come into existence. Yet speciation – the formation of a new species by the accumulation of mutations – had never been demonstrated in real life or under laboratory conditions. All the same, Darwin held on to the theory, believing that its explanatory ability and coherence were sufficient to justify it and that the difficulty would one day be resolved.
Consider now the case of a Christian who holds that a theistic world view, especially one that takes full account of the doctrine of the incarnation, offers a compelling and attractive understanding of things. The issue of pain and suffering in the world remains something of a puzzle and at times troubles her considerably. Yet she holds on to her faith, believing that its explanatory ability and coherence are sufficient to justify it and that the difficulty will one day be resolved. In each case, there is a common structure of an explanation with anomalies, which are not regarded as endangering the theory by its proponents but are seen as puzzles that will be resolved at a later stage. Neither theory predicts; both accommodate what can be observed. The example of Darwin illuminates how it is possible to believe in a theory or a way of making sense of things or a working hypothesis that is not finally confirmed and may not ultimately be capable of final confirmation – yet is found to be reliable.
The point here is that a theory of sufficient explanatory power has earned the right to be allowed to coexist with observations that do not accord and may at times even seem in conflict with it. In the end, some theories die because of their incapacity to deal with such anomalies. Darwin knew this; he also believed his theory would be shown capable of coping with them, even if the final vindication of it lay in the future. Surely the same is true for Christianity, which affirms that currently we see things through a glass darkly (1 Corinthians 13.12) but rejoices that we shall one day see them with the clarity found only within the New Jerusalem.
Let me draw this chapter to a close by citing some words from the first edition of On the Origin of Species that are retained throughout subsequent editions. As Darwin pauses to allow his readers to catch up with him, he lays the groundwork for his argument that his new theory can coexist with anomalies and apparent contradictions. I believe these words apply with equal force to the Christian vision of reality, and to the life of faith.
A crowd of difficulties will have occurred to the reader. Some of them are so grave that to this day I can never reflect on them without being staggered; but, to the best of my judgement, the greater number are only apparent, and those that are real are not, I think, fatal to my theory.35
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Human identity: scientific and theological perspectives
Who are we? It’s a fascinating question. As far as I know, human beings are the only species on this planet that spend time worrying about who they are. Everything else on earth seems simply to concentrate on surviving. But human beings want to do more than that; they want to understand their world and their own place within it. It’s not enough for us to survive: we want to make sense of our universe and of why we’re here. One of the distinctive features of human beings is that we ask big questions about ourselves and about life.
Some of those questions can be answered by science. But not all. As Sir Peter Medawar (1915–87), one of the twentieth century’s greatest biologists, pointed out, there are questions – big questions – that ‘science cannot answer and that no conceivable advance of science would empower it to answer’.1 Science is remarkably good at telling us how we came to be here; it’s not much help at telling us why.
In this chapter, I shall look at some scientific and theological perspectives on human identity and significance. The basic point I want to make clear is simple: we need both scientific and theological perspectives on human nature. Science can only fill in part of our understanding of ourselves; theology can take things to a new level, helping us with fundamental questions of meaning, identity and purpose. We need to bring both together if we are to enrich our vision of reality, even if that means we have to sort out some border disputes along the way.
Let’s begin our discussion by looking at an influential and important account of human nature from a scientific perspective: the approach set out by Richard Dawkins in his book The Selfish Gene (1976). It’s interesting in itself and opens up some of the big questions we need to explore in this chapter.
Are human beings just gene machines?
I first read The Selfish Gene in 1977, a year after its publication. I was then working in Professor Sir George Radda’s research group in Oxford University’s Department of Biochemistry, trying to develop new techniques for studying cell membranes. It was a great book, packed full of helpful analogies and illustrations and steeped in a deep knowledge of the scientific literature. It soon became the definitive statement of the ‘gene’s eye view’ – a way of thinking about both the evolutionary process and the meaning of life that focused on the transmission of genes.2 While I enjoyed Dawkins’s elegant style and his synthesis of a vast body of material, I found myself puzzled both by his conclusions and the way he used science to reach them. Let’s begin by looking at what Dawkins has to say and then move on to reflect critically on his ideas.
For Dawkins, human beings are like all other living organisms: they are fundamentally ‘survival machines programmed to propagate the digital database that did the programming’3 – that is, DNA, the complex biological model that transmits genetic information. The process of evolution is fundamentally a competition between different genes, although the struggle does not take place at the level of the gene itself. Rather, competition takes place through proxies – the ‘vehicles’ that carry the genes: ‘A monkey is a machine that preserves genes up trees, a fish is a machine that preserves genes in the water; there is even a small worm that preserves genes in German beer mats.’4 These ‘gene survival machines’ provide ‘what it takes to propagate genes’ and may thus be seen as ‘engines of gene propagation’. Dawkins thus distinguished between replicators and vehicles – that is, between small genetic units (‘genes’) themselves and the higher level entities (typically organisms but sometimes a family of genetically related organisms) that transmit those genes onward in the evolutionary process.5
For Dawkins, everything is determined by our DNA. We exist in order to allow our genes to transfer themselves to future generations. These genes ‘are in you and me; they created us, body and mind; and their preservation is the ultimate rationale for our existence’.6 Whether we like it or not, we dance to the tune of DNA, existing simply in order to pass on our genes: ‘We are survival machines – robot vehicles blindly programmed to preserve the selfish molecules known as genes.’7
So what does this tell us about human nature? About who we are? While I agree with Dawkins that we transmit our genetic information through reproduction, there is a lot more that needs to be said about human nature and identity. It’s only part of a much bigger picture. Dawkins is simply elevating one aspect of our human functionality to the point at which it becomes a defining characteristic. And since he is clear that this aspect of human nature is actually common to all living creatures, it hardly helps us establish what, if anything, is distinct about humanity. It’s part of what we are, just as it’s also part of what monkeys, fishes and worms are. But there’s a lot more that needs to be said.
Again, a biochemist might respond by pointing out that we – along with all other living creatures – are metabolic processing units. Metabolism can be thought of as the sum of all the biochemical processes in living organisms that either produce or consume energy. If we can’t metabolize, we don’t live and so don’t reproduce.8 Yet for most of us, metabolism has no bearing on the great question of human identity. It becomes a problem only when it goes wrong and requires medical intervention. It’s not a defining characteristic of humanity and can’t be treated as such. We are much more than a metabolic system. It’s just one aspect of our identity, not its totality.
Reductionist accounts of human identity
It’s easy to reduce human beings to a single aspect of their existence, or their biological functions. A hidden set of normative metaphysical precommitments underlies Dawkins’s scientific description of evolution. Indeed, my own reading of Dawkins suggests an unresolved tension between his commitment to two kinds of Darwinism: a provisional scientific theory on the one hand and a universal and rather dogmatic world view on the other.9 Dawkins’s notion of ‘Universal Darwinism’ blurs the distinction between science and metaphysics. On the basis of his metaphysical assumptions, Dawkins reduces human identity to our genetic function. We just dance to the music of DNA. Yet Darwin’s theory of natural selection itself neither requires nor mandates such a reductionist approach to human nature and identity.
The same reductionist oversimplification is found in a somewhat puzzling statement from the biologist Francis Crick: ‘You, your joys and your sorrows, your memories and your ambitions, your sense of personal identity and free will, are in fact no more than the behaviour of a vast assembly of nerve cells and their associated molecules.’10 Now we do indeed possess ‘a vast assembly of nerve cells and their associated molecules’. But that’s not a defining characteristic of who we are. There is a lot more that needs to be said. When Aristotle famously declared that human beings were ‘social animals’, he clearly meant that this was one aspect of human identity – part of the picture but not the whole picture.11 Aristotle was aware of the complexity of human nature and existence. In contrast, Crick merely offers a neurological perspective on human physiology, while seeming to think he’s offering a total account of human nature.
Let’s try and get some clarity here. Human beings are made up of molecules – just like every other living creature on this planet. They have nerve cells. They transmit genetic information in reproducing. They generally live in communities, not in isolation. I have no quarrel with any of these statements. The problems begin when human identity and significance are reduced to one level of human functionality, usually to serve some ideological agenda.
The first problem with such an approach is this. Human beings are enormously complex and are best understood as having many levels: physical, chemical, biological, psychological, sociological and so on. Each of these levels is important; none of them on its own is adequate as a description of who we are (we explored this idea earlier using the ‘critical realism’ of Roy Bhaskar – see p. 18). To appreciate the full significance of humanity, we need to consider and integrate all of these levels, not arbitrarily declare that only one of them really defines who we are. In any case, if there is indeed something distinctive about human nature, it lies in the upper levels of consciousness, not the lower levels of physical and chemical composition. Dawkins and Crick simply offer a reduced account of human identity that fits conveniently into their restricted world views. The rest of us want and deserve something better.
The second problem is more subtle. Science rightly uses reductionist approaches as one of several tools to study a system. If you break a system down into its individual parts you will end up understanding the behaviour of the whole system better. But when the individual components of a system come together, new properties emerge at the level of the system as a whole that were not present in any of its components beforehand. This phenomenon, usually referred to as ‘emergence’, is now seen as a serious problem for simplistic forms of reductionism. Within a system, properties emerge at higher levels that were not present at lower levels. More importantly, these properties could not be predicted solely on the basis of a knowledge of the lower levels of the system. So knowing that human beings are made up of atoms and molecules tells us nothing about the remarkable capacities of human beings that emerge at the levels of thought and consciousness.12
Science is great at studying single components of complex systems in carefully controlled environments. It allows you to understand these single elements comprehensively. While I was working on biological membranes at Oxford back in the 1970s, I often focused entirely on one of their elements – what are known as ‘phospholipid bilayers’. These could be studied in isolation and their physical behaviour calibrated with some accuracy. But when you put them back with all the other components of a biological membrane, they behaved in quite different ways. They interacted with other components – such as proteins – in ways very difficult to predict. As Dennis Noble, one of Oxford’s pioneers of ‘systems biology’, points out, a system takes on a life of its own. Multilevel interactions introduce a degree of complexity that just can’t be predicted at the level of individual components.13 Reductionism simply doesn’t work as an explanatory principle because the basic units behave one way in isolation and in another when brought together within a system.
There’s another point to consider. One of the most remarkable capacities of humans is that they can affect their own evolutionary development. This is such an important matter that it needs further discussion.
Human beings and the evolutionary process
Let’s go back to Dawkins and his fascinating account of human identity as set out in The Selfish Gene. Much of this book paints a picture of human beings, like other animals, being shaped by their ‘selfish genes’. The genes are in charge and they shape our identity. Yet in a series of dramatic declarations towards the end of the book, Dawkins maps out one fundamental respect in which he believes that human beings, and human beings alone, are different: we can ‘defy the selfish genes of our birth’. Once we understand how these selfish genes predispose us towards certain patterns of behaviours and beliefs, we can resist and subvert them: ‘We, alone on earth, can rebel against the tyranny of the selfish replicators.’14
Some of Dawkins’s critics felt that there was a fundamental inconsistency here and that this assertion of the human capacity to resist the covert influence of our genes did not fit in with his arguments earlier in the work. Yet Dawkins was emphatic that human beings, on account of their capacity to understand how evolution works, were able to devise counterstrategies that opposed any genetic predetermination of human possibilities. He is adamant that human beings are capable of rebelling against such a genetic tyranny.15 While he regarded himself as a ‘passionate Darwinian’, this did not lead him to collude with the tyranny of the genes that evolutionary biology – or at least the ‘gene’s eye view’ – disclosed; rather, it gave him the tools he needed to resist it. Dawkins suggested that he was like an oncologist whose speciality was studying cancer and whose vocation was fighting it.
Human beings alone have thus evolved to the point at which they are able to rebel against – and redirect? – precisely the process that brought them here in the first place. Despite the biological similarities between them and other species, there is something fundamentally different about human beings. Dawkins thus stands against those who regard human beings as defined and limited by their evolutionary heritage. Jared Diamond, for example, contracts the biological distance between human beings and other Hominidae: ‘A zoologist from Outer Space would immediately classify us as just a third species of chimpanzee.’16 A geneticist might be slightly more wary of this, noting that Homo sapiens and Pan troglodytes last shared a common ancestor between five and seven million years ago.17 Dawkins and I might both playfully point out to Diamond that chimpanzees have, to the best of our knowledge, neither grasped the nature of the evolutionary process nor devised strategies by which it might be influenced or redirected.
It’s true that we share 98.4 per cent of our DNA with chimpanzees. But it’s nonsense to say that we’re therefore 98.4 per cent chimpanzee. A more informed approach would suggest that the remaining 1.6 per cent might help explain why our development has differed so dramatically from that of chimpanzees.18 Even bananas share about 50 per cent of human DNA. Some popular writers have drawn the ridiculous conclusion that this means that we are 98.4 per cent chimpanzee and 50 per cent banana. That’s just nonsense. We are entirely human and unique, and our DNA encodes both our commonalities with other living plant and animal species, as well as that critical distinctiveness.
The current trend in anthropology is to emphasize that human beings are ‘ex-apes’, having developed far beyond other Hominidae through the phenomenon of cultural evolution, particularly the development of technology. To imagine that human nature can be defined reductively in terms of our evolutionary ancestry is to deny both biological evolution and, more importantly, cultural evolution: ‘We have been co-evolving with technology for over 2.5 million years; natural selection has as much adapted us to it as surely as cultural selection has adapted it to us.’19
We are right to be suspicious of reductionist accounts of human beings, which often reflect covert social, political or ideological agendas. We need an enriched narrative of human identity that does not deny any truthful scientific account of human nature, while seeking to supplement it in ways not accessible to empirical methods. In the following section, we shall explore the implications of one important finding of empirical research on human beings: that we flourish when we are able to discern meaning within the world and in our lives.
A hallmark of human nature: the quest for meaning
There is a substantial body of research literature that shows that the recognition of meaning within life is an important contributor to human health and well-being.20 This does not by itself mean either that the quest for meaning is right or that there is a right meaning that can be discovered. Yet it is clear that it is both natural and human to want to find meaning in life, and that discerning that meaning brings stability to our lives. However, the notion of meaning is not empirical, as if it is something that can be read off the face of the natural world. The Old Testament wisdom literature sometimes speaks of wisdom being like something that is concealed beneath the surface of the earth. It must be ‘mined’, going beneath the world of superficial appearances to the deeper structures beneath.21
It is thus an empirical finding that the non-empirical notion of meaning is perceived to be important by human beings.22 It is not clear why this is the case; attempts to locate or explain its emergence in our evolutionary past are interesting though somewhat speculative.23 The philosopher José Ortega y Gasset declared that we need an ‘integral idea of the universe’ if we are to flourish as human beings.24 What he was getting at is that human beings thrive on big pictures – ways of looking at the world that help them construct meaning, value and identity in life.
Some of these big pictures are religious; others are not. Yet there is little doubt that religion is widely regarded as one of the chief sources of meaning in life. Religion, with its strong sense of grounding and conveying meaning, does more than simply help people make sense of their world; it provides a framework that creates resilience, enabling them to cope with adversity.25 Some scholars have argued that religion emerges from a human need to understand the deepest problems of existence; others suggest that it is best seen as a belief system that provides ways to understand and cope with suffering and loss.
If, as the empirical evidence suggests, meaning is seen as significant for individuals, and if the natural sciences are unable to disclose meaning in life, it will be clear that many natural scientists – in that they are human beings – will want to find a way of enriching or supplementing a scientific way of seeing things with one capable of disclosing meaning.
Empirical research shows that one ‘aspect’ or ‘level’ of human nature is the quest for meaning, and that the fulfilment of this quest is seen as significant for human well-being. It also helps us understand why traumatic events – such as illness or bereavement – can be so devastating for people, in that these events, already unpleasant in themselves, can call into question an individual’s system of belief and meaning that had previously seemed reliable and secure.26
Yet the role of Christian theology in this question is not merely to articulate a Christian framework of meaning but to offer an account of why meaning is important to us in the first place. This is traditionally set out in terms of the notion of the ‘image of God’, to which we may now turn.
Humanity and the image of God
A common theme in much Christian writing is that we possess an inbuilt longing for God. This homing instinct for God remains present within us, despite attempts to suppress it or explain it away as an irrational hangover from our evolutionary past. It’s an idea expressed in many ways – such as Blaise Pascal’s famous notion of the unfathomable abyss within human nature that can be filled only by God, or the less well-known image of the Renaissance poet Francis Quarle (1592–1644), who compares the human soul to a magnetic needle, constantly attracted to the North Pole of God:
Like to the Artick needle, that does guide
the wandering shade by his Magneticke pow’r.27
God, Quarle suggests, is like a ‘lodestone’ – a naturally magnetized piece of stone that draws metals (including compass needles) to itself. We are made in such a way that we are drawn to God, so that we can find our way home.28
This is often formalized in the notion of the ‘image of God’. It’s an important idea, picking up some themes found in the Genesis creation account.29 Men and women, we are told, bear the ‘image of God’ (Genesis 1.27). It is an important theme, given a decisive new direction within the New Testament, which speaks of Jesus Christ as the ‘image of the invisible God’ (Colossians 1.15). So what does it mean to bear God’s image? Let’s look at three ways of understanding this.
J. R. R. Tolkien understood the image of God as a kind of imaginative template that shaped the stories we tell about the world or ourselves. In his 1931 poem ‘Mythopoeia’, he argued that human beings are co-creators with God, and create their imagined worlds according to some divinely given template. Since humanity was created in the image of God, the capacity to create stories that in some way reflect the divine rationality remained embedded within humanity, despite the fall: ‘Fantasy remains a human right: we make in our measure and in our derivative mode, because we are made: and not only made, but made in the image and likeness of a Maker.’30 The stories we tell thus hint at God’s presence and nature. Tolkien used this framework to set out his view that pagan myths offered shadowy hints of the Christian faith, offering ‘a far-off gleam or echo of evangelium in the real world’.31
A second understanding of the image of God is found in many patristic writers, such as Augustine of Hippo. The argument here is that God created and shaped natural human reasoning processes so that they can point us towards – though not take us all the way to – God.
The image of the creator is to be found in the rational or intellectual soul of humanity … [The human soul] has been created according to the image of God in order that it may use reason and intellect in order to apprehend and behold God.32
To say that we bear the image of God thus points to some kind of resonance or congruence between divine and human rationality. Because we bear God’s image, we can discern the handiwork of God within the created order. This theological idea makes some sense of the surprising degree of harmony between the structures of the world and human reason, particularly evident in the unreasonable capacity of mathematics to describe the world so well.
A third way of understanding the notion of the image of God is to think of it as setting out the created capacity of humanity to relate to God. Human beings achieve their true identity, goal and meaning only when they relate to God. This is a leading theme of some of the writings of C. S. Lewis, in which he speaks of a deep sense of emptiness and dissatisfaction within human nature, which is really an unrecognized longing for God.33 This experience of desire, for Lewis, shows that we have ‘a root in the Absolute’.34
These are all interesting themes in their own right. They have, however, been given a new and intriguing dimension through recent work in the field of cognitive science of religion, which we shall now explore further.
The cognitive science of religion
The term ‘cognitive science of religion’, introduced by the psychologist Justin L. Barrett (born 1971), has come to designate approaches to the study of religion that apply theories from the cognitive sciences to the question of why religious thought and action are so common in humans. Setting the metaphysical claims of religion to one side, what is observed as ‘religion’ can be regarded as a complex amalgam of essentially human phenomena, which are communicated and regulated by natural human perception and cognition.35 Where some have emphasized the importance of cultural aspects of faith, the cognitive science of religion holds that the basic functional processes of human minds are the same, irrespective of their cultural environments.
Religion is here treated as a natural phenomenon that arises through – not in spite of – natural human ways of thinking. This represents a significant challenge to some ways of evaluating religion, often inspired by Enlightenment rationalism, which held that religion arose through the suspension of normal human critical and rational faculties. Whereas it was argued in the past that religious beliefs represent unnatural ideas imposed on human beings through social pressure, the cognitive science of religion suggests that there are natural predispositions towards believing in divine beings. This does not necessarily entail monotheism, of course;36 it nevertheless hints at a basically theistic predisposition within humanity.
So how might Christian theology respond to the suggestion that we are predisposed towards religious beliefs? For many theologians, this is simply a scientific redescription of what has long been held to be theologically true. The idea that humanity is inclined to quest for God is deeply embedded in many theological traditions. The biblical maxim that God has ‘placed eternity in our hearts’ (Ecclesiastes 3.11) is one way of expressing this. Others might point to the famous prayer of Augustine of Hippo: ‘You have made us for yourself, and our heart is restless until it finds its rest in you.’37 There are clearly some intriguing possibilities for further exploration here.
There’s another point that needs to be made. Science and faith can provide us with different yet ultimately complementary maps of human identity. And we need both if we are to flourish as human beings and lead meaningful and fulfilled lives. That doesn’t make our need for meaning right – but it does make it human. Both science and faith are prone to exaggerate their capabilities. Religion cannot tell us the distance to the nearest star, just as science cannot tell us the meaning of life. But each is part of a bigger picture, and we impoverish our vision of life and the quality of our lives as human beings if we exclude either – or both.
That’s why we need to challenge those who use the term ‘humanism’ to refer to an anti-religious way of thinking and living. I have no problem if they call this ‘secular humanism’. But ‘humanism’ is about what gives us identity and meaning as human beings. If the cognitive science of religion is right, and it is natural to be religious, how can anyone use the term ‘humanism’ to designate a necessarily anti-religious or secular perspective?
It’s time to suggest that ‘secular humanism’ needs to name itself for what in fact it is. Any form of humanism ultimately rests on an understanding of what human nature really is, including what longings, desires and aspirations are naturally human. A Christian humanist declares that humanity finds its true goal in discovering God. A secular humanist declares that humanity finds its true goal in rejecting God. But to pretend that ‘humanism’ is necessarily ‘secular humanism’ is indefensible. The word ‘humanist’ had no such atheist or anti-religious overtones or associations at the time of the Renaissance; they emerged in the twentieth century, when writers such as Paul Kurtz (1925–2012) engineered a fundamental redirection of the humanist movement, moving it in a much more aggressively anti-religious direction. It’s surely time to move on. Christian humanism is alive and well, even if secular humanism pretends it doesn’t – and can’t – exist.
So does the cognitive science of religion cast any light on the dialogue between science and theology? There are good reasons for thinking that this new discipline may help clarify this relationship. In an important study, Robert N. McCauley of Emory University has argued that while religious belief is natural, theology is not. McCauley argues that a belief or action is to be thought of as ‘natural’ when it is ‘familiar, obvious, self-evident, intuitive, or held or done without reflection’ – in other words, when it ‘seems part of the normal course of events’.38
Belief in God or supernatural agents therefore seems, McCauley argues, entirely natural. Yet he makes the important point that when it comes to offering detailed explanations of what is believed about such supernatural agents, the ways of thinking that emerge often seem very unnatural. A basic belief in God or divine agency is much more natural than the theological descriptions that arise from this belief. Put differently, the enterprise traditionally known as ‘systematic theology’ seems relatively unnatural in that it involves a number of apparently counterintuitive steps. The doctrine of the Trinity (see pp. 129–31) would be a good example of a counterintuitive or ‘unnatural’ belief that stands in contrast to a very natural belief in divine agency.
For McCauley, both the natural sciences and Christian theology represent ways of thinking that are at least one step removed from the everyday and natural habits of thought typical of religion. This point would also be defended, although on slightly different grounds, by Thomas F. Torrance (see pp. 42–58), who highlighted the distinctiveness of the Christian vision of reality by stressing its Trinitarian and incarnational roots, rather than by affirming the ‘religious’ character of the Christian faith.
So how did this natural propensity towards religious belief originate? Nobody really knows, so it is impossible to offer a scientific answer. Nevertheless, some scholars suggest that it is to be seen as an accident or by-product of the evolutionary process, in that evolution did not select for people to believe in a God or gods. Religious beliefs can thus be regarded as an accidental outcome, with the implication that it is discredited for that reason.39
But it’s not that simple. As Justin Barrett points out, this kind of argument discredits science just as effectively as it discredits religion – if it discredits it at all, that is.40 This approach displays what Barrett terms a ‘suicidal tendency’ in that, if it is right, it refutes itself. Our modern ideas about natural science and mathematics arose far too late in our history to have played a role in natural selection of human beings. Evolution did not select for calculus, quantum theory or even the theory of natural selection. As Barrett notes, the validity of calculus or quantum theory is not thought discredited because they are accidents or by-products of evolution.
Yet the real theological interest in the cognitive science of religion lies in the idea that natural human cognitive processes seem predisposed towards some generalized belief in gods. This, of course, proves nothing; it is, however, consistent with the basic Christian idea that humanity bears God’s image and thus has an innate propensity to seek for God or experience a sense of longing for God, even if this is not recognized for what it really is. We must not conflate or confuse a scientific narrative about human cognitive mechanisms with a theological narrative about the image of God. Nevertheless, it will be clear that a conceptual enrichment is possible, with some potentially illuminating outcomes – which, of course, is one of the key themes of this book.
These remarks lead us into what is widely regarded as one of the most significant and deeply imprinted human instincts: an intuition that the natural world points beyond itself towards God. In the final chapter, we shall deal with some of the classic themes of natural theology.
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Natural theology: the interface of science and theology
‘The heavens declare the glory of God’ (Psalm 19.1 AV). In its most general sense, the phrase ‘natural theology’ is used to refer to a possible link between the natural world and some transcendent realm; or, to use more specifically Christian language, between the created order and its creator.1 It is a deeply human intuition, shared by both artists and scientists. G. K. Chesterton was one of many to point out how the human imagination reaches beyond the limits of reason, grasping for a half-glimpsed reality that seems to lie beyond the threshold of our experience. ‘Every true artist’, Chesterton declared, feels ‘that he is touching transcendental truths; that his images are shadows of things seen through the veil’.2
Natural theology has never lost its deep appeal to the human imagination. Many would see it as perhaps the most appropriate and obvious interface between Christian theology and the natural sciences. After all, the sense of wonder evoked by the immensity and beauty of nature can act as a gateway to both the natural sciences and to religious faith.3 Might they share their insights, and thus come to a deeper and enriched understanding of our strange universe? Perhaps the beauty and wonder of the natural world might point to a deeper order of things, even if this is only partially glimpsed rather than fully grasped.
More dogmatic atheists would ridicule the idea of nature pointing towards God. Since there is no God, the whole enterprise of natural theology is a non-starter. Now theories heighten our attentiveness towards some things. Yet sometimes they stop us seeing other things, precisely because the theory tells us there cannot be anything to see. People used to think there were no planets beyond Saturn. The discovery of the planet Uranus in the late eighteenth century changed our view of the solar system. Yet an examination of older star charts – such as those drawn up by John Flamsteed (1646–1719) – showed that Uranus had been observed long before its ‘discovery’, but that it had been assumed to be a fixed star.4 Why? Because the prevailing theories held there were no planets beyond those already known. The evidence for a new planet was there; yet the observers of that bygone age were blinded by their theory-driven precommitments. In a similar way, the world is studded with clues and signs of the presence of God; yet these are simply overlooked by those committed to a dogmatic world view that tells them there cannot possibly be a God.
The diversity of natural theology
As we noted earlier, ‘natural theology’ has been understood in several ways. A number of quite distinct conceptions of it have emerged within the Western theological tradition.5 It is clearly beyond the scope of this chapter to resolve the debate over the ‘right’ way of understanding natural theology.6 For our purposes, we shall think of natural theology simply as a warranted or motivated belief that a link may be established between the natural world we observe and experience, and a transcendent world that may interface the natural world but cannot be identified with it. For Christians, this is primarily framed in terms of the created order echoing the beauty and wisdom of its creator – the ‘God and Father of our Lord Jesus Christ’ (2 Corinthians 1.3; Ephesians 1.3; 1 Peter 1.3).
For cultural reasons, one way of understanding natural theology has become the default position since the eighteenth century. This is the view that natural theology refers to an attempt to demonstrate the existence or character of God by an appeal to the order or beauty of the natural world, without presupposing or relying on any religious assumptions or beliefs. This form of natural theology is sometimes known as ‘physico-theology’ (from the Greek physis, ‘nature’).7
Natural theology is here understood as an argument for the existence of God based on an appeal to the regularity and complexity of the natural world. This form arose in a specific historical context and is shaped by the concerns and agendas of that age – the so-called ‘Augustan Age’ in England, which is generally held to date from about 1690 to 1744. It was a period of growing political stability, whose intellectual culture was shaped by the rapid development of the Scientific Revolution in which Isaac Newton’s theories of motion were proving extraordinarily successful in accounting for observed phenomena. The same forces that caused an apple to fall to earth – the story of Newton and the falling apple, by the way, may have been somewhat embellished – also caused the planets to orbit round the sun.
Many saw this as an opportunity to link the explanatory dimensions of the Christian faith with the growing interest in the natural sciences in England during the late seventeenth and eighteenth centuries.8 Yet there was another factor that many historians see as lying behind these developments. Religious disagreements between Catholics, Lutherans and Calvinists had caused massive economic and social damage in living memory. Western Europe was still recovering from the ravages of the Thirty Years War (1618–48). Furthermore, England had suffered its own ‘war of religion’ during the seventeenth century. Although the English Civil War was shaped by politics as much as by religion, many were appalled by the chaos that followed the execution of Charles I (1649) and the establishment of the Puritan Commonwealth (1649–60). With the restoration of the monarchy in 1662, stability seemed to have been restored. It is not difficult to see why many wanted things to remain settled. A subtle change began to take place, as religious concerns shifted away from the highly divisive question of how to interpret the Bible to the rather more productive question of how the beauty and regularity of nature might reinforce the basic features of what the Puritan writer Richard Baxter (1615–91) then described as ‘mere Christianity’ – a phrase, of course, taken up in the twentieth century by C. S. Lewis.
‘Physico-theology’ thus emerged as a way of both encouraging scientific research within a persistently religious culture and affirming religion within an increasingly scientific one. Its emphasis on the rational transparency of nature and the ease with which this mapped on to a Christian map of meaning seemed to bypass the great theological controversies of the age, while encouraging the emergence of the natural sciences. In its heyday in the early eighteenth century, physico-theology was seen as disclosing and proclaiming the fundamental harmony of the universe, grounded in the ‘laws of nature’ established by a benevolent creator. The metaphor of ‘dancing’ was often used as a means of highlighting the elegance and order of this cosmic motion.9
One of the best-known statements of this vision of a harmonious universe is found in Joseph Addison’s famous ‘Ode’, which has found its way into many Christian hymnbooks.10 This takes the form of an extended commentary on Psalm 19.1, affirming that the regularities of the natural world proclaim the wisdom and rationality of its creator.11 For Addison (1672–1719), the regularities of the movement of the sun, moon and planets were a publicly accessibly manifestation of divine presence within a divinely ordered universe:
Th’unwearied Sun, from day to day,
Does his Creator’s power display,
And publishes to every land
The work of an Almighty Hand.12
Human reason is able to discern this regularity and express it mathematically. For Addison and his contemporaries, the rationality and elegance of this vision of cosmic harmony was a reassurance of God’s handiwork in creation.
In Reason’s ear they all rejoice,
And utter forth a glorious voice,
For ever singing, as they shine,
‘The Hand that made us is Divine.’
This approach to natural theology remains important. It is echoed in the ‘two books’ tradition, dating back to the early Renaissance, which spoke of God having ‘authored’ two books: the ‘book of nature’ and the ‘book of Scripture’.13 Although the metaphor of the ‘two books’ came into its own during the Renaissance, its origins can be traced to earlier periods. The scholastic theologian Hugh of St Victor (c.1096–1141), for example, spoke of the ‘whole visible world’ as ‘a book written by the finger of God’. These two books were seen as taking different forms yet being ultimately complementary. The reader of both books thus had an expanded and enriched vision of the world denied to those who read only one of them.14
However, natural theology can be understood in other ways. For example, it could be seen as the intellectual expression of the natural tendency of the human mind to desire or be inclined towards God. This approach is grounded in the idea of a ‘natural desire to see God’ developed by Thomas Aquinas,15 although more recent developments in the cognitive science of religion have opened up alternative ways of developing this theme, given the natural tendency of human cognitive processes towards some kind of generalized theistic belief (see pp. 159–63).16 While the cognitive science of religion doesn’t really explain the kind of monotheism we find in Christianity, it does help us see why the general category of the ‘divine’ can be so meaningful to people.
A Christian natural theology
So is there a specifically Christian approach to natural theology? Does the Christian tradition give rise to a distinctive way of understanding the place, purpose and scope of natural theology? I believe it does. In recent decades, there has been a growing realization that observation is ‘theory-laden’. We do not just look at the natural world; we see it through theoretical spectacles that shape what we observe.17 We don’t just ‘see’ nature – we see it as something – for example, as God’s creation or as something devoid of meaning and value. The theory we bring to our observation of nature shapes what we see. The English philosopher of science William Whewell, introduced in Chapter 6, made this point clearly when he protested against a naïve notion of ‘nature’ or ‘the natural’. There is, Whewell declared, ‘a mask of theory over the whole face of nature’.18 So which of those ‘masks’ is the best? Which way of beholding nature discloses its full significance?
From a Christian perspective, natural theology can be understood primarily as a ‘theology of nature’ – that is, as a Christian understanding of the natural world that reflects the core assumptions of the Christian faith.19 The Christian theoria offers a way of seeing the world that allows us to understand it and appreciate it.20 The trajectory of thought here is from within the Christian tradition towards nature rather than from nature towards faith. This theology of nature is often expressed particularly in terms of a doctrine of creation, which is an important way of thinking about natural theology. The Christian faith is here understood to provide an interpretative framework by which nature may be seen in profound and significant ways. The web of Christian theology is thus like the fabled philosopher’s stone that turns the world of nature into the realm of God’s creation.
The Christian vision of reality is like a lens bringing a vast landscape into sharp focus, or a map helping us grasp the features of the terrain around us. It offers a new way of understanding, imagining and inhabiting our world. It enables us to see the natural order, and ourselves within it, in a special way – a way that might be hinted at but cannot be confirmed by the natural order itself. Nature does not provide the key to its own interpretation; we need to find this for ourselves.
John Polkinghorne, discussed in Chapter 4, sees natural theology in terms of an intellectual resonance between our experience of the natural world on the one hand and of the Christian faith on the other. This approach to natural theology can easily be developed to demonstrate that ‘naturalist’ accounts of both the natural world and the achievements of the natural sciences are intrinsically deficient, and that a theological approach is required to give a comprehensive and coherent interpretation of the natural order.
My own approach is similar to Polkinghorne’s in some important respects.21 We both affirm the capacity of the Christian vision of reality to ‘fit in’ so much of what we see around us and experience within us, which can be seen as an indication of both its truth and its trustworthiness. Christianity makes sense of what we know about the history of the cosmos, especially the curious phenomenon of fine-tuning. It helps us make sense of the complexity of human nature, including our propensity to failure and self-delusion on the one hand and our genuine aspirations to goodness on the other.
This, of course, proves nothing, if the word ‘prove’ is taken to mean providing an intellectually irresistible and logically watertight demonstration. Yet there are few situations within the real world in which we can prove such beliefs. Indeed, the kinds of belief that can be proved in this way are often shallow and insignificant, lacking any traction with the great questions of life that focus on things such as our meaning, purpose and destiny. For me, the ability of a theory to fit in observation and experience is the best criterion of its reliability.
But can we reason our way to God like this? Surely it’s more complicated than this account suggests? Let me make it clear that I am not arguing that the beauty or intelligibility of nature proves there is a God. I don’t think that, and I don’t know anyone who does. My approach is much more like that of a scientist than a philosopher. Having identified all the observations and experiences that seem to me to need to be explained, I check these out against various theoretical possibilities. How well does atheism cope with them? Or Christianity? What moved me decisively away from atheism back in 1971 was a growing conviction that it wasn’t as good at explaining these observations and experiences as Christianity. C. S. Lewis came to a similar conclusion around 1930, reflected in his remark that he was an ‘empirical theist’ who came to believe in God as a result of inductive thinking (see p. 111).
I don’t regard the beauty or order of the world as proving there is a God. Rather, I see my Christian belief as chiming in with the beauty and order of nature. The theory fits or accommodates our strange world – not perfectly but in an intellectually and aesthetically satisfying way. I would describe my approach as ‘inductive’ or ‘abductive’ (see pp. 101–3). Science is about looking for the most satisfying big picture – the one that makes most sense of experimental observations. Whether we’re thinking about the origins of the universe or the movement of the planets in the night skies, the best theory is always going to be the one that weaves together the greatest number of threads, fits the greatest number of snapshots into the panorama.
Natural theology and revelation
Yet there is an important objection that some readers may wish to raise at this point. Where does this Christian framework come from? Don’t you need to prove the framework is right before you can go on to check it out against the world of observation and experience? It’s a fair point. Let me try and explain what I think about this.
First, it is a simple matter of fact that most scientific theories are judged primarily by their economy, coherence and comprehensiveness in facing the phenomena of the world. The capacity to ‘colligate’ – Whewell’s rather nice term for showing how things are interconnected – is the hallmark of any good scientific theory. The ‘logic of discovery’ is not of critical importance – think of Kekulé’s rather weird means of coming up with the ring structure of benzene (see p. 102). What really matters is the ‘logic of justification’, through which a proposed theory is assessed. The key thing is not why a theory is proposed but how well it works in explaining observations.
Second, it is evident from the New Testament that Christianity was not delivered as a pre-packaged world view but emerged as a way of thinking about the nature of God and the significance of Jesus Christ. We can track something of this process of thought in the New Testament, particularly the letters of Paul. Christian theology subsequently wove these strands together to produce a coherent way of thinking about God, Jesus Christ and the world.22 Yet even by the second Christian century it was obvious that this way of thinking offered more than just the transformation of human existence – a notion traditionally articulated using the language of ‘salvation’. It offered a new way of seeing the world that was itself grounded in evidence-based arguments (John Polkinghorne thus regards the New Testament writers as ‘bottom-up thinkers’).
Third, although we can track some of the processes of development implicit in the New Testament, at least some of the fundamental themes of the Christian faith lie beyond reason’s capacity to prove them – such as the existence of God. To use the language of Christian theology: these truths are revealed to us, not made up by us.
Fourth, it is perfectly reasonable to take this way of looking at the world and consider how effectively it is able to make sense of what we observe around us and experience within us. The New Testament itself urges Christians to ‘put everything to the test’ (1 Thessalonians 5.21), and this is one of a number of possible ways this can be done. It involves taking an evidence-based way of thinking that has been transmitted from one generation to another, and assessing how well it works. It is not a way of thinking I have personally invented but one passed down to me by those who believed it was true and trustworthy but who nevertheless expect me to assess it before accepting it.
With those four points in mind, let me draw on my own personal history for an analogy that might be helpful to some readers. When I was young I took great pleasure in looking at the night sky through a little telescope I had built. I was able to see the moons of the planet Jupiter and track the movements of the planets against the background of the fixed stars. Once I tracked the movement of the planet Mars for a period of weeks (I can’t recall the date but it was probably in the months around the time that Mars was in opposition in March 1965, when I was twelve years old). I was puzzled by what I saw. Mars drifted from the west towards the east for a month, then seemed to stop and move from the east towards the west for several weeks. Eventually it stopped and began to move eastwards again. I was baffled. Surely it ought to move consistently from west to east in a regular arc?
I asked my science teacher at school to explain this. He was extraordinarily patient with me. He told me that it was all about the ‘retrograde motion’ of Mars against the fixed stars. It wasn’t just Mars that behaved like this; all the planets beyond the earth showed the same pattern. It was just that the effect was most obvious with Mars. He drew me some diagrams to show the relative motions of the earth and Mars. Basically, the earth moved faster than Mars, so every 26 months it caught up and then passed Mars’s position relative to the sun. That was why it seemed to move in this strange way. After about five minutes, I got it. I could see what was happening. It was as if a light had been switched on. My long-suffering teacher had given me a framework for understanding what I had seen, and it made perfect sense once it was explained to me. But I had been completely unable to work this out for myself. Someone had to show me.
Professional theologians will probably wince at my next statement, but there is a sense in which that’s what revelation is all about. It’s about being given a big picture of things we couldn’t conceive ourselves. And once we are given it, we discover just how much sense it makes of things. It accommodates our observations in a satisfying manner. That’s why Christian theology is able to speak about faith being both ‘beyond reason’ and at the same time ‘reasonable’. It’s not something we could work out completely for ourselves. Yet once it’s been disclosed to us, we check it out – and find out how well it works.
We need to be given the key to unlock the true meaning and significance of nature. The natural world isn’t going to tell us by itself. Christian theology holds that we are given a big picture that allows us to see things as they really are, make proper sense of them and value and respond to them accordingly. While we might be able to work out parts of this picture for ourselves, we need help if we are to see the whole thing. A Christian natural theology is about being shown what nature is really all about, so that we can admire it and value it as God’s creation, pointing towards God without in itself being divine. The natural world can thus be seen as a beautiful signpost pointing towards a still more beautiful creator.
Francis of Assisi (1182–1226) loved and respected the natural world, and many of his successors in the Franciscan movement – more technically, the Order of Friars Minor – continued this emphasis, forging a link between the beauty of nature and the greater beauty of God. One of the most important Franciscan writers to explore this theme was Bonaventure of Bagnoregio (c.1217–74), who spoke of nature as a sign of its creator:
All the creatures of this sensible world lead the soul of a wise and contemplative person to the eternal God, since they are the shadows, echoes, pictures, vestiges, images and visible manifestation of their eternal origin … They are put before us for the sake of our knowing God.23
For Bonaventure, the natural world was an important staging post in the journey of the human mind towards God, signposting the existence and – however imperfectly – the beauty of the creator.
Natural theology and scientism
Natural theology is unquestionably interesting. But what use is it? Does it open up lines of thought that enrich our vision of life or our understanding of nature? I believe it does. A good way of appreciating this point is to ask the following question: Is science the sole determiner of what we can know about nature? One of the most important functions of natural theology is to protest against the radically reduced visions of nature that arise from the movement sometimes known as ‘scientific imperialism’ but now generally as simply ‘scientism’ (see pp. 16–18).
The theologian Emil Brunner argued that one of the key tasks of Christian theology was to challenge alternative ideologies within secular culture and show that the Christian way of seeing things was both defensible and coherent.24 Scientism is one such ideology that demands critical evaluation, in terms of both demonstrating its inadequacy and offering a positive alternative. A Christian natural theology offers a powerful and persuasive critique of scientism, both challenging its desiccated and superficial account of the world of nature and setting out a richer and deeper vision of the natural order.
In his famous 1820 poem ‘Lamia’, John Keats (1795–1821) expressed a concern about what we would now call scientism – the impoverishing effect of reducing the beautiful and awesome phenomena of nature (such as a rainbow) to the abstract logic of scientific theory.25 Such a strategy, Keats argued, was aesthetically impoverishing, emptying nature of its beauty and mystery and reducing it to something cold and clinical.
Do not all charms fly
At the mere touch of cold philosophy?
There was an awful rainbow once in heaven:
We know her woof, her texture; she is given
In the dull catalogue of common things.
Philosophy will clip an Angel’s wings.26
The key to Keats’s concern lies in his reference to ‘clipping’ an angel’s wings. For Keats, as for the classic tradition in general, the natural world is a gateway to the realm of the transcendent. The human reason could grasp at least something of the real world, enabling the imagination to reflect on what it signified beyond itself. Keats held that a rainbow is meant to lift the human heart and imagination upwards, intimating the existence of a world beyond the bounds of experience. For Richard Dawkins, in marked contrast, the rainbow remains firmly located within the natural order, possessing no transcendent dimension.27 The ‘angel’ that was, for Keats, meant to lift our thoughts heavenwards has had its wings clipped by a scientistic ideology; it can no longer do anything save mirror the world of earthly events and appearances, in that any link with a transcendent world has been ruptured.
For a Christian, this imaginatively deficient and rationally truncated understanding of the natural world needs to be challenged and corrected. A robust Christian theology is able to enrich a scientific narrative by preventing it from collapsing into what Keats condemned as a ‘dull catalogue of common things’. A natural theology provides a framework for an informed imaginative engagement with nature, allowing it to be appreciated for its beauty, not simply treated as an object of rational dissection. One of scientism’s most disturbing features is its excessive rationalism, which prevents any serious engagement with the deeper levels of the natural world.
The American theologian Reinhold Niebuhr (1892–1971) anticipated this point in the late 1920s. Niebuhr believed that modern Western culture had suffered a radical imaginative failure in that it seemed to lack any sense of the role of the ‘poetic imagination’ in the quest for truth, whether theological or scientific.
Fundamentalists have at least one characteristic in common with most scientists. Neither can understand that poetic and religious imagination has a way of arriving at truth by giving a clue to the total meaning of things without being in any sense an analytic description of detailed facts.28
Niebuhr himself used the term ‘scientism’ to refer to a dogmatic, even utopian belief in the sciences as a universal philosophy on the one hand and universal cure for the problems of human nature on the other. It presented itself as presuppositionless, and in doing so failed to acknowledge and confront its own covert metaphysical assumptions. For Niebuhr, fundamentalists – whether religious or scientific – needed to talk to one another and recognize their mutual failings.
This concern remains important. Theodore Roszak (1933–2011) was an American social critic and cultural historian who rose to fame through his 1968 bestseller The Making of a Counter Culture. One of this book’s major themes was that science systematically reduced everything to the level of the quotidian. Science, he suggested, had become:
a bewilderingly perverse effort to demonstrate that nothing, absolutely nothing, is particularly special, unique, or marvellous, but can be lowered to the status of mechanized routine. More and more the spirit of ‘nothing but’ hovers over advanced scientific research: the effort of degrade, disenchant, level down.29
Some would argue, not entirely without reason, that Roszak overstates his case.30 Yet his words struck such a deep chord of sympathy with alienated American youth at the time on account of the widespread feeling that their culture was wedded to a one-dimensional view of humanity that had lost something indefinable yet important – and that an impoverishing instrumentalizing view of science was partly to blame. Nature had ceased to be special because we had been trained to view it in a coldly rational manner.
Yet when all is said and done, Keats and Roszak are not criticizing science but a questionable metaphysical interpretation of science that is clearly open to criticism and correction. It is perfectly fair to challenge such a conceptually inflated and metaphysically freighted account of science, and to demand its return to its proper and more modest forms, which explicitly acknowledge its limits in these more speculative realms. Scientism represents an impoverished and truncated approach to nature that displays precisely the imaginative deficit that prevents us from discerning coherence – ‘the total meaning of things’ – and instead locks us into a dogmatic naturalism. We need a deeper vision of reality that transcends a mere rehearsal of factual observations about the natural world.
A Christian natural theology offers a reading of the nature and scope of science that encourages a respectful and loving engagement with the natural world, while highlighting and challenging the inflationary metaphysical assumptions routinely smuggled into scientistic accounts of nature.31 Jonathan Edwards (1703–58), perhaps America’s greatest Christian theologian, developed an approach to natural theology that safeguards a Christian understanding of nature from the imaginative impoverishment of scientism. For Edwards, regeneration through grace establishes a new vision of the natural world, which transcends that which results from ‘natural understanding and sight’.32 As a result, nature is seen in a new and more authentic manner, its beauty being highlighted and foregrounded by the new vision of reality that results from conversion. This is particularly evident in one of Edwards’s most lyrical descriptions of nature:
When we are delighted with flowery meadows and gentle breezes of wind, we may consider that we only see the emanations of the sweet benevolence of Jesus Christ; when we behold the fragrant rose and lily, we see his love and purity. So the green trees and fields, and singing of birds, are emanations of his infinite joy and benignity; the easiness and naturalness of trees and vines [are] shadows of his infinite beauty and loveliness; the crystal rivers and murmuring streams have the footsteps of his sweet grace and bounty.33
The Christian vision of reality thus allows us to see nature in such a way that its beauties ‘are really emanations, or shadows, of the excellencies of the Son of God’.34 Edwards offers a theological supplementation of a scientific narrative that provides an enriched vision of the natural world, resistant to the destructive reductionism that is such a disagreeable feature of scientism.
The psychology of awe
In the previous section, we saw how a natural theology might correct a deficient vision of science, which declared that reality was limited to what its own research methods could disclose. Yet why should we privilege science in this way, just because it aims to explain the world? Why not give weight to the disciplines that interpret the world and so help us feel at home within it?35 Human beings are animals who seek meaning. That’s why we can never settle for merely factual descriptions or theoretical redescriptions of nature, and look to art, music, theology and literature to help us grasp such a deeper and richer vision of reality.
Yet science, when rightly understood, can inform and enrich a Christian understanding of nature, offering it an expanded account of both the natural world and the process by which we behold and respond to it. In this section, we will look at some recent thinking in the field of the psychology of awe and explore how this might help enrich our understanding of how we respond to the beauty and wonder of the natural world, and relate this to our vision of theology.
Most of us have had experiences of awed wonder in the presence of nature. In my own case, I think of a dark, silent night back in the 1970s in the middle of an Iranian desert, where the stars shone with an intense cold brilliance I had never seen before.36 It evoked an emotion of wonder, amazement and awe, in which I experienced a heightened attentiveness towards the natural world. This was probably what the poet Thomas Gray was getting at when he wrote his famous line: ‘all the air a solemn stillness holds’.37 I felt overwhelmed by something greater than myself whose full significance I knew I could never fully grasp. It was as if time stood still.
Recent popular use of the word ‘awesome’ has somewhat degraded its full significance, reducing its meaning to something like ‘an enthusiastic approval for something’ – as in ‘that’s awesome’. Yet research in psychological science is increasingly making it clear that only special kinds of objects and environments elicit feelings that could genuinely be described as ‘awe’. Serious psychological study of the emotion of awe goes back to 2003, when Dacher Keltner and Jonathan Haidt proposed two essential features common to experiences of awe: a sense of vastness and need for ‘accommodation’ (to use a term borrowed from the developmental psychologist Jean Piaget (1896–1980)).38 An awe-inducing stimulus – such as the sight of the clear night sky or an intense religious experience – evokes a sense of vastness, in that something is disclosed that seems much larger than us and the things we are used to, both physically and metaphorically.
This sense of vastness contributes to causing what Piaget terms ‘accommodation’ – ‘the modification of an activity or ability in the face of environmental demands’.39 Our cognitive schemes are shown to be incapable of coping with the immensity of the universe. The vernacular phrase ‘mind-blowing’ may lack the precision of Piaget’s notion of accommodation but it ultimately expresses much the same idea. The experience of awe leads to certain physical responses, such as widened eyes, a dropped jaw and taking in breath.40
The psychology of awe allows us to enrich our understanding of our experience of nature. We struggle to take in its immensity, and find that our mental maps are placed under pressure as a result, leading to admissions of intellectual defeat, such as ‘I just can’t take this in.’ Research also suggests that an experience of awe leads to a heightened attentiveness towards the object that evokes awe, evoking fundamentally spiritual or religious feelings.41 It is easy to see how these insights might be applied to the human response to God in worship, which could be framed in terms of a human attempt to respond to the vastness of God (expressed theologically using terms such as ‘glory’ or ‘majesty’). In the end, we are incapable of adequately expressing or articulating God’s glory, and thus try to reach beyond ourselves in a liminal space of adoration. Psychology here confirms a fundamental theological suspicion: the fundamental incapability of the human mind to grasp God fully, expressed theologically in the doctrine of the Trinity (see pp. 129–31).
Conclusion
The American physicist John Wheeler (1911–2008) once remarked that scientists ‘live on an island surrounded by a sea of ignorance’.42 Some are naïve enough to assume that the growth of scientific knowledge leads to a reduction in what we don’t know. But it’s not like that. Every new scientific discovery opens up new questions, revealing how much there is to know. Every answered question opens up new questions; every advance in knowledge reveals more of what we don’t know. That’s why Wheeler was right when he went on to declare that ‘as our island of knowledge grows, so does the shore of our ignorance’.
Yet Wheeler’s image of a science as an island of knowledge amid a sea of ambiguity and incoherence opens up a fascinating question. It invites us to see ourselves as standing on the shoreline of the world. So what if signs of meaning are found on that shore, washed up by ocean currents from distant and unknown lands? What if that island itself provides us with clues to begin to explore the vast ocean that lies beyond? That certainly was the view of Isaac Newton, who was deeply aware of his own scientific investigations taking him no further than the borderlands of something deeper and greater.
I seem to have been only like a small boy playing on the seashore, diverting myself in now and then finding a smoother pebble or a prettier shell than the ordinary, while the great ocean of truth lay all undiscovered before me.43
Too easily we fail to see the wood through focusing on the trees. We are preoccupied with what we see on the surface of our world – pebbles and shells – and as a result fail to plumb its depths. A Christian natural theology allows us both to be attentive to individual components or aspects of nature while at the same time grasping the bigger picture that allows us to appreciate them properly and fully. Yet the first step in a process of discovering this richer and deeper vision of our strange universe is a suspicion that such a vision might indeed exist, waiting to be found by us – or, as the Christian faith would have it, waiting to be shown to us, if we are willing to open our eyes to see it.



Conclusion
In 1930, the novelist Evelyn Waugh, best known for his novel Brideshead Revisited, converted to Christianity. Waugh later wrote to a friend describing how he had found that his new faith allowed him to see things clearly for the first time: ‘Conversion is like stepping across the chimney piece out of a Looking-Glass world, where everything is an absurd caricature, into the real world God made; and then begins the delicious process of exploring it limitlessly.’1
This book has offered what is frankly a rather limited exploration of one of the most interesting aspects of the rich and complex landscape of the Christian faith: the relation of the natural sciences and theology. I have done little more than scratch the surface of some of the most interesting and important questions under discussion today. But I hope I have traced pathways and pointed to resources that will allow readers to take things further for themselves, both continuing these reflections and weaving together the narratives of science and faith into a coherent and satisfying whole.
I have attempted to interlace science and theology to help us glimpse a richer vision of reality – not of course in the simplistic and long-discredited sense of forcing them into the same preconceived mould but rather in the more complicated one of paying a respectful attentiveness to their distinct approaches and being willing to allow them to complement one another. It’s not a new idea. After all, this was one of the driving forces behind the Renaissance, that remarkable period in Western culture that tried to achieve a synthesis – or at least a working agreement – between the great forces that then shaped and nourished human culture.
Some argue that such a conversation between Christian theology and the natural sciences is a pragmatic necessity. Science and religion are so important that they can’t afford not to talk to each other. The leading sociobiologist Edward O. Wilson (born 1929) argued along these lines in confronting the threat of environmental degradation and disaster: ‘Science and religion are two of the most potent forces on Earth and they should come together to save the creation.’2 While Wilson does not believe that science and religion can be reconciled, he nevertheless argues that they can work together in pursuing significant shared goals – above all the challenges to the future of the human race and planet Earth.
Although critical of religion, particularly its reluctance to come to terms with empiricism and its association with tribalism,3 Wilson calls out for consilience – the ability to weave together multiple threads of knowledge in a synthesis that is able to disclose a more satisfying and empowering view of reality.
We are drowning in information, while starving for wisdom. The world henceforth will be run by synthesizers, people able to put together the right information at the right time, think critically about it, and make important choices wisely.4
We need all the wisdom we possess to cope with the challenges of the moment. Yet while Wilson sees a conversation between science and theology as a pragmatic necessity, I see it as a welcome opportunity to enrich our vision of reality, driven by a realization of the greater picture of reality it makes possible.
Yet in the end we need to do more than achieve a personally satisfying integration of science and faith. Western culture is still enthralled by the long-discredited myth of the perpetual ‘warfare’ of science and religion. The most effective means of challenging this outdated ideology is not to refute it historically or argumentatively but to demonstrate that they can be brought together and held together with integrity by active research scientists. While I have written this book primarily to encourage individuals to assimilate this richer vision of reality, the greater challenge is to allow it to capture the imagination of our culture. While there is much that scientifically informed theologians can do to make this happen, the best people who can do this are theologically informed scientists. They are both the envisaged readership and the intended outcome of this book.
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