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Overview

Background information / abstract

This unit seeks to help pupils explore the relationship between science and Christian faith.  It asks whether faith can be explained scientifically by focusing particularly on the question of miracles.

Teacher support materials

Many of the general issues regarding ‘Science and Religion’ will be considered in detail under a specific topic heading in the Science and Religion Project. There are three main areas where science and religion may meet:

1. The origins and development of the universe

2. Scientific research and progress giving rise to ethical and moral dilemmas

3. Miracles

THE ORIGINS OF THE UNIVERSE

Clearly this is one of the ‘Ultimate Questions’ considered by all the major religions, including Christianity.

· Is there a creator? 

· Could the world have happened by ‘chance’?
· Do we as humans have a special responsibility towards the universe?

· Can there be a God even if it is not possible to prove so?

· Is the Bible a reliable source of information in the discussion of these issues written as it was thousands of years ago?

· How does the story of Creation relate to new discoveries within science?

See also Topic 3 and Topic 4 for more units dealing with these questions from a Christian perspective.

MORAL AND ETHICAL DILEMMAS IN A CHANGING WORLD

Is Christianity still relevant to the needs and values of society today? On what should we base our values?

Christianity bases its beliefs, values and practices on the Bible and the life and teachings of Jesus. Times have changed and so today some teachings on certain topics may be open to interpretation. How useful are the teachings of the Bible in today’s world? Can it be of help with ethical and moral dilemmas created by new scientific advances? 

(See also Topic 5 for more units dealing with these questions.)
CAN MIRACLES HAPPEN?

Christianity is based on the life, death, resurrection and teachings of Jesus. The Gospels in the New Testament contain many references to miracles.

· Is it possible to believe in miracles?

· Do miracles still happen today?

· Can science help Christians to understand miracles?

(See also Topic 2 for more units dealing with these questions.)
What is a miracle?

David Hume’s view was as follows:-  a miracle is something that breaks the laws of nature, but the laws of nature are always true or ‘uniform’, and therefore, a miracle is impossible.  Logically this works, unless you disagree with Hume’s definition of a miracle.  Most Christians would want to define a miracle as 

· something out of the ordinary that catches our attention

· an intentional event from God as a sign of his love and/or power

· an event beyond nature

Scientific laws are shorthand descriptions of how nature normally works.  They don’t make an event occur, but, rather, are a device to help us describe what has normally been observed within a certain set of circumstances. For example, when I let go of a ball, my knowledge of the law of gravity makes me expect that it will be drawn to the ground.  So it is misleading to talk of scientific laws being ‘obeyed’ or ‘broken’.  

C S Lewis talks about how uniformity in nature actually helps to identify God’s involvement.  He says that if we know that 2 + 2 = 4, and we then find that 2 + 2 = 5, we know something else has been added to the equation. So for example because of the laws of how liquids behave we know that people can not walk on water, so when we find an account of this happening it helps us to ask what else has been added to the equation – for C S Lewis, this extra something is God.  God involving himself in the world, thought Lewis, will always lead to different outcomes from what would normally be expected.

Miracles are not an optional extra to Christians, so in the words of Michael Poole, “Scientific laws can be looked upon as reflecting the orderly and regular ways God works – the ‘customs of God’.  But if God wishes to act differently for a particular purpose, and perform a miracle, that’s up to him.  He’s free to do things differently.” 
God and the Big Bang 

In this unit, pupils will study the Biblical account of the Exodus, and use it to think about whether miracles are possible, and if science can now explain them.
The story of the Exodus is one of the most famous illustrations of God at work in history.  Did it really happen? Can it be true? Does it matter?  There have been many scientific and archaeological investigations of this story leading to many plausible explanations for the events.

Every year, at the Seder (Passover) meal, Jews celebrate Moses leading the Hebrews out of slavery in Egypt to freedom.  The book ‘Exodus’ sees the ten plagues as acts of God, occurring because of the Pharaoh’s refusal to let the Hebrew slaves go free.  But could anything like this have really taken place?  

A site exists in North Carolina of an environmental disaster during which rivers did turn to blood, fish died and boils appeared on humans.  It was due to a marine micro-organism called ‘Phisteria’, originating in pig waste that had polluted the river. And, 20 years ago, at Mount St Helens, also in the USA, a volcanic eruption caused cattle to die and humans to fall sick, created darkness and hail storms. 
Could there have been a similar eruption in Moses’ time?

New computer simulations and evidence from climatologists, oceanographers and vulcanologists suggest that the eruption of the Greek island of Santorini in the 16th century BC could well have triggered a series of plague-like catastrophes in Egypt.  

If the Nile was poisoned after Santorini, the fish would have been killed and the river may well have turned red. The same pollution could have driven millions of frogs on to land – the second plague. On land, the frogs would die, removing the only obstacle to an explosion of flies and lice – the third and fourth plagues.  The flies could have transmitted viral diseases to the equine and cattle populations, killing them – dead cattle were the fifth plague. And, finally, insects such as the stable fly could have bitten humans, causing the sixth plague – the boils and blisters. Clearly, this theory doesn’t explain everything – the volcano cannot explain the killing of all of Egypt’s first-born children, for instance. However, the research does suggest that, underlying these stories, are real events that may well have become part of the collective memory. 

The tenth plague persuades Pharaoh to let the Hebrews leave Egypt and the Bible says that 600,000 men fled, together with their families - that would mean almost two million people. Even if the story of Moses is placed around 1200 BC, when the city of Ramses was at its height, it seems unlikely that such a large number of people could ever have been kept as slaves.  Are there any alternative ways of understanding the story?  
Two different explanations have been offered. The first depends on the way the Hebrew is translated: perhaps the word Aleph should not be translated as ‘thousand’ as it usually has been here - elsewhere the word can mean ‘a military unit’ or ‘an extended family’. Six hundred military units would have totalled about 20-25,000 people, not two million, and would therefore describe a more credible number of people held as slaves.
However, the second explanation depends on archaeological evidence indicating that there was also an older city called Avaris, next to the site of Ramses. Archaeologists have found the remains of burial pits belonging to Semitic people in Avaris and historians claim that the Pharaoh expelled as many as 240,000 Semitic families from the city in the 16th century BC. If these Semites were the Hebrews of the Biblical Exodus, a rational explanation for the pillars of fire and cloud that were said to have guided Moses and his people out of Egypt may also be provided. The column of ash from Santorini would have towered at least 40 miles above sea level and been clearly visible from Egypt.  

The book ‘Exodus’ describes how, as the Hebrews left Egypt, the Pharaoh changed his mind about allowing them to leave and gave chase with 600 chariots.  Until 1997, there was no archaeological evidence that Pharaohs, let alone Ramses, had 600-strong chariot forces. Paintings of the time show Ramses with only a few chariots. However, the most recent archaeological evidence from the city of Ramses, reveals a huge stable compound that could have housed 500 horses and chariots. 

The crossing of the Red Sea is perhaps the most extraordinary element of the Moses story but there may be a rational explanation here as well. The Red Sea is well-known to be a mistranslation, the Hebrew being properly translated as the Reed Sea or The Sea of Reeds. Egyptian texts mention an area called Pa-Zufy – it means The Reeds.  Satellite photography suggests the location of this Sea and shows how it would have been physically possible to cross a shallow reed swamp.  The computer simulations of the Santorini eruption also provide a possible explanation for the famous image of a canyon of water created when the Sea parted. Tsunami experts discuss the huge wave that would have been generated by the explosion - a 600ft-high wave travelling at about 400 miles an hour - and suggest that it could easily have reached Egypt.  

Even if some or all of these explanations do indeed lie behind the miraculous happenings of the Exodus narrative, we are still left with a number of issues:

· Does an account of a miracle in the Bible have to be ‘proven’ scientifically to make it acceptable to us in the 21st century?

· If so, where does that leave faith? Is personal faith weakened or strengthened by scientific discoveries which give credence to events previously seen as ‘miraculous’? 

· Even if ‘natural’ explanations lie behind the ten plagues, could God have ‘allowed’ or ‘caused’ these events at this specific time to act as signposts to the fact not only that his existence needs to be taken seriously but also that his constant desire is to support the oppressed and to journey with his people from slavery to freedom? In other words, being able to explain ‘miraculous’ events scientifically doesn’t necessarily count God out. 
The great majority of Christians do not think of the Bible as a scientific textbook but as a unique library containing a vast range of different types of literature written by many different people over many centuries. Nevertheless, a common theme pervading all Biblical literature is God involving himself in the world and in human history. For most people who call themselves Christians, what the Exodus narrative says about God and his relationship with his people is far more important than the historicity of the often ‘miraculous’ quality of the events it describes.
Key Quotations

“Some years before entering college to study science I had become a Christian and was fully convinced of the truth of basic Christian beliefs.  How was I to reconcile my Christian convictions with science?”  Professor George Kinoti

“Science and the Bible give us two quite different kinds of knowledge, or two models of the world, both of which are essential to our understanding of it.  Many years of studying and teaching science have confirmed my initial conviction that we need both scientific and Biblical understanding of ourselves and our world.”  Professor George Kinoti.  Professor of Zoology, University of Nairobi, Kenya. 

 “I am both a scientist and a Christian and it has always been very important to me that the scientific and religious components of my life should fit together as two parts of a larger whole.  Many similarities exist in the way we think about science and religion; they are both searching for objective truth – truth about nature and truth about God.” Sir John Houghton CBE, FRS Atmospheric physicist, and advisor to government on environmental pollution

 “For many years I have believed that God is the great designer behind all nature.  I made a commitment to Christ as my personal Saviour while a student at Oxford University.  All my studies since then have confirmed my faith.  I regard the Bible as my principal source of authority.”  Professor Sir Ghillean Prance FRS, Director, Royal Botanic Gardens, Kew

 “I became a Christian in the year before I took science ‘A’ Levels.  My response to the explanation that Christ had taken upon himself the sins of the world, including my own, was a logical decision, based upon evidence in exactly the same way as I was being trained to gather scientific evidence and draw conclusions from facts and experiments.”  Professor R.J.Berry, FRS Professor of Genetics at University College London.

 ‘ “Taste and see that the Lord is good.”… “Seek and you shall find.”…The experimental approach is basic to Christianity.’ Professor Andrew Miller (Molecular Biologist) Principal and Vice-Chancellor, University of Stirling

 “I actually do not believe that there are any collisions between what I believe as a Christian, and what I know and have learned about as a scientist. I think there's a broad perception that that's the case, and that’s what scares many scientists away from a serious consideration of faith. But, unless one chooses to make an absolutely literal interpretation of the book of Genesis and the story of creation, I am not aware of any reasons why one cannot be a completely dedicated person of faith who believes that God inspired the writings in the Bible, and also be a rigorous, intellectually completely honest scientist, who does not accept things about the natural world until they're proven.” Dr Francis Collins, director of the National Human Genome Research Institute

 “I became a Christian at the end of my second year as a physics undergraduate.  I had to face the inevitable questions about how could I be both a Christian and a science student.  Forty year later I remain convinced that science and Christian faith are not enemies but allies.”  Michael Poole, Visiting research fellow at King’s College London.

All quotations taken from ‘God and the Scientists’ by Michael Poole ISBN 901796027 and from www.counterbalance.org 

Aims of the topic

At the end of the topic most students will have:

· understood that most Christians believe in a God for whom nothing is impossible
· explored the Biblical account of the Exodus, and considered whether science can explain the accounts of miraculous happenings within the text

· evaluated and reflected upon whether they believe a miracle is possible in the world today

· understood that it is perfectly possible to be both a Christian and a scientist
· been able to explain two reasons why some scientists believe in miracles

Some will not have progressed as far but will have:

· understood that Christians believe in a God who can work miracles

· understood that the Exodus account contains miraculous happenings

· reflected upon whether they believe a miracle is possible in the world today

· understood in simple terms that you can be both a Christian and a scientist, 

· been able to explain one reason why some scientists believe in miracles

Others will have progressed further and will have:

· understood that most Christians believe in a God who is directly involved in his creation and for whom nothing is impossible
· explored the Biblical account of the Exodus, and considered how far science can explain the accounts of miraculous happenings within the text 
· pondered on whether these scientific explanations discount God or whether they can still very much incorporate him
· evaluated and reflected upon whether they believe a miracle is possible in the world today

· understood that you can be both a Christian and a scientist

· been able to explain three or more reasons why some scientists believe in miracles

Key Questions

· How far is it possible to believe the impossible?

· Can you be both a scientist and a Christian?

· What impact do scientific discoveries have on personal faith? Do they strengthen or weaken it?

Learning Objectives / Outcomes

· To think through some of the ways in which a Christian might understand that God acts in the world

· To look closely at the Biblical account of Moses and the ten plagues

· To reflect on whether miracles are possible 

· To know about the beliefs of one scientist who is also a Christian

· To understand that for many Christians, science enriches rather than weakens their faith
· To evaluate and analyse the reasonableness of a belief in miracles

· To understand why some scientists believe in miracles 

· To reflect on their own learning through this unit of study
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