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Foreword


 


This text has three intertwined lines of enquiry. Firstly, it attempts to acquaint students with the methodology of science and some of its achievements. In particular it seeks to facilitate an appreciation of some of the extraordinary findings of modern cosmology. Secondly, it reflects on the origins and universality of religion and specifically focuses on the new message of Christianity. Thirdly, it brings both science and religion into a dialogue. In doing this it attempts to show that religious and philosophical reflections on the findings of science point to concerns whose answers cannot be gained by the scientific method. There are critical issues in life, and indeed within the universe as we know it, where science itself has to acknowledge its inability to proceed. As Stephen Hawking said, ‘Why is there anything at all? When we have answered this question we will know the mind of God.’


While this text looks to questions raised by cosmology and physics, similar lines of enquiry could equally engage the other sciences of evolution and ecology and the growing sciences of Human consciousness and genetics.


The text has been developed for a course delivered to Year 12 students as a part of their Religious Education studies at a Jesuit college in Adelaide. I have been teaching variations of this course, along with senior physics and philosophy, for over thirty years. It brings together my deep commitments and enthusiasms: for Christianity, for the sciences of physics and cosmology, and for philosophy. It hopes to address some of the questions in students’ hearts and minds as they grapple with their particular life situations on our planet.


The universe has evolved. It has passed through many, more simple stages before arriving at today’s complexity. Each new stage appears to have contained something new, something that was not in the preceding stage. Could stars have been predicted from the featureless world of hydrogen and helium? Could dinosaurs have been predicted from fish? Could animal evolution have predicted the amazingly fast development of the human brain? Looking backwards, could intelligent awareness have been predicted at all? At each stage there has been an emergence of new forms and new laws, not reducible to the properties of the constituents of the preceding stage, though dependent on their functioning. The apostle Paul wrote that ‘all creation is groaning in one gigantic act of giving birth’.1 Marvellous matter reveals new secrets at each stage of its progress.


Many students have only little knowledge of the nature and development of the universe, but realise it differs markedly from the simple creation stories of the Bible. They hear and read reports about an alleged conflict between religious beliefs and scientific discoveries, without knowing how much work has been done over the last century in understanding and interpreting the Bible as a unique text. There is a temptation to allow their ultimate assertions to be consonant with scientific scenarios and to dismiss religious knowledge as a thing of the past. However many scientists and theologians see no contradiction between their concerns and are happy to see the relationship between science and religion as a fruitful dialogue. We need multiple perspectives when dealing with the mysteries of life.


It is important for all of us, and especially young adults, to appreciate the new thoughts and interpretations which are widely known in theological circles. It is important to remember that many aspects of our lives demand constant reviewing and reflection. We have a lifetime of learning.


Because of science’s tremendous achievements, some assume that knowledge attained through the scientific method is the only true source of knowledge. This text is an attempt to show that religion plays a significant role in our thinking. It hopes to enlighten students in their knowledge of the cosmos and to link this knowledge with an intelligent appreciation of what the Bible, at its deepest level, is actually saying.


 


1. Paul, Letter to the Romans, 8:22.




1


The Importance of Science and Religion


 


Chapter overview




• The problem for religion in an age of science


• A student’s perception of religion


• Religion, as a worldwide phenomenon, is still important today


• The first scientific revolution and the problems presented to religion


• The second scientific revolution and the problems presented to science


• Religion and science are both forced into conversation






1 The problem




1.1 Perceptions of the cosmos



Christian belief began 2000 years ago, arising out of Jewish faith and claiming to be its fulfilment. All Israel’s prophecies and hopes were realised in the person of Christ. For one and a half millennia, Christianity’s beliefs were expounded in terms reflecting the cultural milieu, in terms preceding the scientific revolution. The sky was a transparent sphere with stars fixed to the inside of this sphere which revolved around the earth: God was above and beyond the sphere of stars; the earth was the centre of creation; the moon was made of Aristotle’s quintessence; angels moved the planets which were also made of the same heavenly quintessence. God created everything in seven days and we are all descended from a single couple who sinned and ruined life for all of us. This medieval view is far removed from what we know today (see chapter 4).


Primitive though it seems, all this was a big advance from the pagan beliefs that the moon, stars, sun and forces of nature were gods: that the gods were very human and sometimes preyed on humans or ignored them; that creation began with wars between gods.



1.2 The impact of changed perceptions of the cosmos on religion



As science accelerated in the eighteenth and nineteenth centuries, consequent upon the first scientific revolution (see chapter 4), religion’s previous fields of knowledge were invaded more and more by science. But after the second scientific revolution (of the twentieth century), science itself has encountered walls which it may not be able to scale; questions have been raised which invite a new look at religion. Religion, having abandoned the medieval framework, is invited to take into its field the findings of science. However it needs to beware of attaching itself too strongly to them, as there will almost certainly be further scientific advances. Religion itself has been strengthened by new approaches to the scriptures which include serious studies of the cultural contexts of the texts and an attempt to understand the types of literature with which those texts were engaging at the time of writing.


Philosophical thinking on creation begins with the data presented by science. When philosophy draws conclusions from the natural world today, there is an enormous difference between the data it interprets today compared with the data presented fifty, a hundred, 200, 400, 2000, 2500 years ago. Theology, too, must be able to be combined felicitously with scientific conclusions. Our scriptures emanated within a scientifically primitive world. That primitive worldview was replaced by the philosophy of Aristotle, and later by Ptolemy’s universe. Some of doctrines, as we have them today, were formulated, developed and explained in a culture permeated with Aristotelian thought. But our perception of the universe is unlike Aristotle’s perception and that of the times when the scriptures were written. The dismantling of the cosmology of Aristotle and Ptolemy, and the increasing credibility of the theory of evolution have demanded a reformulation of doctrines, not at their essence, but of what culturally enshrouds them. They need to be able to be understood within our cultural context but that does not mean they are to be made into scientific propositions. Much of this work of interpretation and understanding has been taking place for decades now but its fruits are not always widely appreciated. Science may indeed have more surprises awaiting us, like the recent revelation that the universe is not only expanding but its expansion rate is accelerating.



2. The place of religion in the world today



2.1 The decline of Christianity in the Western world



The decline in religious belief and practice in Europe and Australia is real. Many people consider themselves culturally Christian but take it no further than that. Religious practices are a low priority for the majority. Christianity by some is seen to be linked to prior mythic practices, such as seeing the resurrection at Easter as a reflection of pagan full moon festivals. Many see that a belief in the resurrection challenges the modern worldview. We no longer link cosmic events with God’s immediate action.


There are many reasons for such a decline in belief:


• The understanding of nature has progressed so much that areas that were previously reflected on and answered by religion, have now been taken over by science. Science has delivered so much about the past, about the cosmos, about the history of humankind, about disease, about computation, about thought and emotions and about the future that other forms of knowledge are seemingly dwarfed. For some, the only source of truth is the scientific method.


• The origins of religious beliefs are seen to be shrouded in myths and to have come from an age of superstition.


• The church is seen as an old fashioned institution, out of touch with present-day realities. The Galileo controversy is a warning for many: the church resisted the beginnings of the scientific revolution and is seen to have not changed since.


• Some see the basis of Judeo–Christian religion in the Book of Genesis with its stories of creation, flood and sin. These events seem, for some, so cosmic and foundational that it is difficult for them to see them as stories with a message. Even for Judaism, God’s intervention in Israel preceded the writing of Genesis. People had experienced God in the divine saving acts performed for them, and in the words of the prophets.


Biblical studies have shown that these stories have a message and, as with the parables from the New Testament, are not presumed to have actually happened (see chapter 7). For some literal minded people, to assume that something in the Bible did not actually happen is to assume that the Bible is untrue.


• In the media religion is often identified with a fundamentalism which steadfastly and aggressively promotes literal interpretations of the scriptures. However mainstream Christian theology has long moved beyond this approach. Genesis does not teach science. It teaches that whatever happened in the beginning, God was the master. The theory of the big bang and God as master are not in conflict.



2.2 A survey of Catholics



A sample of 18,000 Australian Catholics surveyed in 19961 found that 5,500 of these had stopped going to mass. Some of the reasons cited were: occupations involving week-end work, household chores, attending children’s sporting events and the week-end being the only time for family. Also, and importantly, disagreements with some church teachings, irrelevant homilies from the pulpit and scandals involving the church were also given as reasons. A more limited survey in 2006 produced a similar spread of reasons.



2.3 A young person’s reflection



An article recently published in the Adelaide Sunday Mail, written by a secondary school student, presents a host of impressions that people may have picked up concerning mainly contemporary Christianity. The letter reads:




To me, religion involves well-meaning people who muddle positive ideas with actions that are bumbling, odd and often offensive.


Lately Christianity, Judaism and Islam seem to be so blundering they could be taken for the Three Stooges.


I remember last Sunday watching as families poured out from an Adelaide church. While concerned I might have been missing out on some act of spiritual transcendence inside those four walls, I was comforted while sitting out Easter’s holy celebrations when I recalled the recent intelligent design debate, the ultra-conservative politics of the American bible belt, and the Church’s role in the AIDS and anti-abortion debates.


I am basing my arguments around the obvious—the world’s largest and most powerful religions are all horribly ancient, with morals and stories foreign to many of us today.


At the same time, I’m frequently disappointed by those in positions of authority in these religious codes who have the power to reinterpret their existing doctrines to make them more relevant.


In every case we’ve seen these leaders swing away from modernisation and embrace outmoded and uninformed fundamentalist attitudes. Is this some sort of absurd competition, a struggle for each religion to resist the modern world more completely?


Christianity and Islam particularly seem behind the times. It’s as if to believe the Bible or Koran are not texts for literal interpretation would be to undermine their religion’s entire belief system.


With the US intent on a brutal ideological battle with its expeditions into the Middle East, it’s difficult for me to see, in terms of raw suffering, how the world could be any worse off without religion.


But could I live in a world without spirituality? Could anyone? The air of spiritual deadness that pervades our commercialised consumer culture is frightening and I’d rue the day we replaced churches with mega-malls.


It would be nice if religion wasn’t so darn silly.2





Questions: As a student, do you relate to the views of a fellow student expressed in the above letter?


 


 


 


 


 


 


Do you see fundamentalism as a significant part of Christianity?


 


 


 


 


 


Do you think the church has an obligation to keep up with current thinking? Is there a place in the churches where scholarship is seriously pursued?


 


 


 


 


 


 


Which church-based organisations which help others in trouble do you know about?


 


 


 


 


 


 


Is the Iraq war a religious war?


 


 


 


 


 


 


 



2.4 The ongoing worldwide importance of religion



Despite sentiments such as these, on a worldwide scale religion is very important. Its adherents number billions: Hindus, Muslims, Christians and Buddhists would make up over sixty per cent of the world’s population. Religion is a sign of hope as well as a sign of division.


Despite Christianity’s decline in Europe and in Australia, it is influential in the United States, rapidly increasing its numbers in Africa and in Asia,3 strong in areas in Indonesia and India, supported by the vast majority in South America and the Philippines, and has survived in China and Russia despite significant pressures on its adherents. (In fact the number of people professing some religious belief in China is estimated at 300 million, some of whom are Christian.4) No one today can be unaware of the strength of Islam as it forms a belief system for millions in the Middle East and South East Asia with significant personal and political influence in those places. Islam is also a growing phenomenon in Europe. Hinduism affects the culture and belief of hundreds of millions in India and Buddhism is a feature of the East, and growing in Australia.


If we wish to come to grips with our religion today, to understand and justify it, it seems that we need have a knowledge of how to interpret ancient texts.5 The books of the Bible are ancient texts, spanning over a millennium, written in ancient languages and against the backgrounds of ancient cultures. What did they mean for the folk for whom they were written? What of substance can they tell us today? In this context we will have a look at the early chapters of the Book of Genesis.


Religion must engage itself with the modern world, and hopefully some of the issues raised in the column from the Sunday Mail will be addressed in the following chapters.



3. Scientific revolutions



Science has undergone two momentous revolutions, two extensive changes of worldview. As a broad base to the considerations of this text, it would be helpful to look at these two revolutions.



3.1 The first scientific revolution: when science undermined religion



It was not until the seventeenth century that science became based on the scientific method. Up until this time, to study science had meant to study the biology and physics of Aristotle (384–322 BCE), the cosmology of Ptolemy (c90–168 CE), and the anatomy of Galen (c130–200 CE).6 It was largely a deductive pursuit; that is, it was not based on the results of experiment, but more on the method of philosophy. The church condemned the atomic theory of Democritus (c460 BCE). Purposeless atoms in an infinite void ran contrary to a cosmos imbued with divine purpose and was thought to be a threat to the real presence in the Eucharist. As pressure for a radical change gathered, the church clung to Aristotle as the official science, because much theology had been expounded in the context of a geocentric (earth as centre) universe.


Before this revolution, it was thought that the earth did not move; it was the centre of creation and everything else rotated around it. God created all species directly, including Adam and Eve. Life was explained by a vital principle which organised the parts of plants and animals to make them work together and to give them life. Knowledge was gained by studying perennial truths which resided in the works of philosophers and the teachings of the church.


After the first revolution, the sun was firstly seen as the centre of the universe with the earth revolving around the sun, and eventually the sun was one of many stars in the universe, a universe which was thought to be identical with the Milky Way Galaxy. From this scientific method also came theories of evolution: all present day species had evolved over long periods of time from other species. Humans had evolved from earlier species and homo sapiens had been around for hundreds of thousands of years. The understandings gained through physics and chemistry began to be applied to the understanding of life. The scientific revolution banished God from the universe. God was no longer required at creation because the universe was seen as eternal; God did not create the species, nor the first parents. The power of the scientific method exalted scientific knowledge above other forms, relegating philosophy and theology to matters of diminished importance. The whole notion of a spiritual dimension to humankind began to be questioned.



3.2 The second scientific revolution: science finds itself with problems



The first revolution can be thought of as being completed by about 1900. The world of science imagined everything had now been solved. In 1894 Michelson stated:




The most important fundamental laws and facts of physical science have all been discovered, and these are now so firmly established that the possibility of their ever being supplemented in consequence of new discoveries is exceedingly remote . . . our future discoveries must be looked for in the sixth place of decimals.7





Newton’s mechanics accounted for the everyday world; Maxwell’s theory of electromagnetic radiation described light and heat very well; there was now an atomic theory for the micro-world, and, for the big picture, a universe of the solar system, embedded in a huge Milky Way galaxy. Everything seemingly was explained.


But many things were soon to come that would overturn this cosy picture. Thomson’s 1897 discovery of the electron, indicating that the atom was a construct, opened the way to the undreamt of physics of the sub-atomic: nuclear and particle physics. A few unexplainable observations about radiation, after investigation, pointed the way to the quantum theory, which displaced Newton’s billiard ball mechanics and the predictability in the micro-world. The failure of the Michelson-Morley experiment to detect the ether, an all-pervading invisible medium which transmitted life through space, was a surprise: if light were a wave, which it clearly seemed to be, it needed a medium; it could not go through empty space. This medium was the ether. But alarmingly, there was no ether as at about the same time as the electron’s discovery, its existence was disproved. This jettisoning of the suggested all-pervading medium, which allowed for the transmission of light through space, led to the special theory of relativity, with its restrictions on speed, dilation of time and conversion of matter into energy. New astronomical observations with better equipment indicated a vast, dynamic, self-creating universe. Theoretical science was totally changed in the space of three decades.



3.3 The revolutionary findings of science



• Cosmologists have discovered an immensely vast and expanding universe. This universe had a beginning, a cosmic evolutionary development and will come to an inevitable end.


• Einstein’s special relativity revealed there was an absolute maximum velocity, that of light, beyond which nothing could go faster. Relativity implied that the rate of time varied with speed, so that time went slower as you moved faster (for example at nine tenths of the speed of light, for the traveller, one second becomes 2.4 seconds); and also relativity implied that mass could be converted to energy (E = mc2), and this was amply demonstrated at Hiroshima, and is demonstrated on a daily basis in France where seventy per cent of its power is generated by changing mass into energy.


• Einstein’s general relativity proposed that gravity affects the rate of time, that gravity can affect light, and that gravitational forces are the result of curvature in space-time. The testable predictions of general relativity have been progressively verified.


• Quantum mechanics rules the micro-world. While Newton’s laws reign supreme in everyday life, they do not rule the micro-world. The micro-world is the realm of atoms, nuclei and molecules. The mathematics of quantum theory has yielded perfect results for seventy years, but the reality behind the mathematics is difficult to imagine, and seems to defy common sense. In this foundational reality, out of which a common sense world is constructed, the same set of circumstances can produce different results; the reality is not actually determined until an experiment is performed, and separated particles generated under certain conditions communicate instantaneously, faster than light signalling, even if they are metres or even kilometres apart. Einstein called this latter property ‘spooky action at a distance’.


• DNA, life’s blueprint, has been analysed and the whole human code laid bare.



4. Other influences on the relationship between science and religion



• Archeological, anthropological and historical understandings were expanding. The discovery of non-biblical creation and flood myths in many cultures led to a conclusion that perhaps Genesis was a collection of myths, and had no more value than the myths of other cultures. (This will be discussed in Chapter 7.)


• Philosophers started to question the concept of God. Atheistic philosophers like Ludwig Feuerbach (1804–1872) proposed that God was the invention of the human mind, the idealisation of many good human qualities. He saw God as the answer to human wishes: we want to live on, so we invent God to fulfil this wish. Karl Marx (1818–1883) declared religion to be ‘the opium of the people’ meaning that religion is used by the ruling classes to oppress the working class who can be content with poor wages and bad conditions if they are promised future bliss. Friedrich Nietzsche (1844–1900) declared defiantly that ‘God is dead’.


• The church throughout this time became defensive. It generally condemned new revolutionary theories, such as Copernican theory and evolution. And the situation of Galileo became a symbol of the church’s incompatibility with science. Galileo had been placed under house arrest and threatened for his support of the Copernican theory of the universe. (Ironically at the same time, the heliocentric model (suncentred) was being taught by the Jesuit Matteo Ricci8 to Chinese intellectuals.) Areas of knowledge once the province of religion have been shown to be more adequately explained by scientific theorising; for example, the orbiting of planets around the sun, once thought to be the work of divinities, or angels, is now known to be a combination of inertia and other natural forces; mental illness, once viewed as the work of the devil, is now seen to have its base in biochemistry and environmental factors.


The alleged incompatibility between science and religion has long gone. The church now works with science as demonstrated by its institutions (such as the Vatican Observatory, the Templeton Foundation and the Centre for Science and Religion), its official statements (such as those from Pope John Paul II and George Coyne, SJ) and its publications (such as in books by John Haught, John Polkinghorne, Ian Barbour and Alister McGrath). As stated in New Scientist:




The idea that science necessarily entails an assault on religion has long been rejected by theologians and scientists such as Stephen Jay Gould and Francis Collins. The very success of science raises a profound and complex question that can be seen to point to the existence of a deity: why is the world explicable at all?9





• There has been a huge increase in material benefits to humanity. The progress of science in producing useful for technology has been almost unlimited. Scientific research has discovered laws about nature—electricity, magnetism, gravity, atomic theory, semi-conductors—which have allowed all sorts of new processes, products, medicines, amusements and computing facilities. The quality of life for the lucky third of humanity continues to increase exponentially. Science has uncovered ancient humans, hominids, ice ages, the geological history of the earth, the birth of the sun. Science reaches to thirteen billion light years away, is able to project five-sixths of the way back to the beginning of time, declares the age of the universe itself, and finally predicts the end of the sun and of the solar system and ultimately the end of the universe itself.



5. The present situation



5.1 Science has raised questions perhaps unanswerable by science



• There seems to have been an initial nothingness. How can something come from nothing?


• The universe is contingent. This means two things: it does not have to be, and it does not have to be as it is. Why does it exist if it does not have to be?


• Why is the universe like it is if it doesn’t have to be like it is?


• The universe has been furnished with special matter and special laws which have enabled an evolution from an initial superdense speck of energy to matter, atoms, galaxies, stars, supernovae, new stars, planets, chemicals, complex chemicals, life, higher forms of life, consciousness, and mind. The universe is dynamic and creative. From each stage of its evolution emerges a new stage, not reducible to the stage out of which it emerged.


• The quantum nature of matter is a mystery. The ultimate theory of matter works superbly mathematically, but the reality corresponding to this is bizarre.


• Is there a purpose for a universe which began and will end?


• The existence of ghostly realities. Cosmological discoveries have necessitated the invention of dark matter, and dark energy of the vacuum, neither of which have actually been encountered directly experimentally. More speculative final theories envisage strings vibrating in eleven dimensions. These strings would be trillions of time smaller than atoms; this is really small, considering millions of atoms fit on the point of a pin.


• The existence of contradiction. Quantum mechanics (micro-world) and general relativity (cosmic world) work in their own realms, but their conclusions are incompatible if extended beyond these.



5.2 The limits of science have been revealed



Although science applies to things and processes in a remarkably powerful way, it is not all-powerful (see chapter 2).


• Science’s theories are always provisional. The scientific landscape is crowded with abandoned theories.


• Science cannot answer questions about meaning.


• Science cannot create morality.


• Science does not justify itself—its method is justified from philosophy.


• Scientific laws are descriptions of nature, but do not explain themselves.


• Scientific models are constructs of the human mind, leaps of creative imagination following on evidence and may not mirror reality.


• Science has not saved the world; despite the remarkable achievements of science, poverty, injustice, oppression, hunger, greed, violence are no less alive than they were before the first scientific revolution.



5.3 Is religion believable?



John Polkinghorne likens the religious search to something like the scientific search—clearly not identical, but religion is not fabricating something out of nothing.10 There is a large body of evidence associated with each system of belief. This is not scientific evidence, but it is still evidence. There are events, writings, religious experiences, mystical phenomena, beliefs passed down, practices, moral systems and lives of outstanding adherents to each faith. Did the resurrection happen? Did God intervene in Israel? Have people really met God in prayer? In particular, does Christianity meet the new scientific world with confidence? To conclude whether religion is believable or not, it is necessary to investigate the evidence. In Christian teaching, this will not deliver faith, but it can be a preparation for receiving this gift from God.


Alister McGrath, professor of historical theology at Oxford University, in a recent book charts the rise and fall of disbelief in the modern world. He concludes: ‘the future looks nothing like the godless and religionless world so confidently predicted forty years ago’.11



5.4 Science and religion: a partnership



John Haught, professor of theology at Georgetown University, proposed four models for the relationship between science and religion in his book Science and Religion: From Conflict to Conversation:12


• Conflict: Either one or the other is correct. For a religious fundamentalist, science is wrong when it conflicts with religion. For a materialist scientist, religion is wrong when it conflicts with science.


• Contact: They both have their areas of competence. They both have a lot to contribute, but their spheres of action are separate. They address different questions in ways appropriate for each discipline.


• Conversation: Religion should listen to science and take its findings into account in the elaboration of its beliefs. God’s creation should take into account the present findings about the history of the universe. Science should recognize its findings can be the basis for philosophical speculation.


• Confirmation: The religious person finds his/her idea of the intelligence and power of God confirmed by the findings of scientific research.


For many people the picture of the universe that they have discovered is breath-taking. A transition in perception has taken place from the eternal and infinite static universe of the 1920s to a seemingly miraculous cosmos with a beginning from nothing, a self-development from utter simplicity through various stages eventually arriving at beings capable of unravelling the marvels hidden in matter itself.


For those content with science alone, the picture is a fascinating one, spurring many onto further research and generating an eagerness to hear of the latest hypothesis.


For the open-minded religious person this scientific picture fits in well with the creator God, and the already known intelligent God. Each new scientific step adds to the knowledge of God’s intelligence, creativity and subtlety. We are the recipients of an enormous gift from the all-powerful one—a cosmos given beautiful laws and a freedom to find itself.
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