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1a: 
How do scientists make sense


of the world?



Lesson Plan 4: Explaining the difficult

Aims of the lesson

· To understand that analogies and models are used in science as well as in religion, and to know when and how they are used.

· To understand both that analogies and models have positive and negative features and also that they can outlive their usefulness.

Assessment

Assessment of Learning Outcome: To understand that science and religion use analogies and models to aid the explanation of that which is difficult, or which cannot be observed may be through teacher questioning in the plenary.

Notes to teacher

Duration
1 hour

Timings

· Introduction: 5 minutes

· Main activities:  50 minutes

· Plenary: 5 minutes

Age Group
11-16 year olds

Previous knowledge needed by students

· ‘Signs and Symbols’ QCA R.E at KS2, which covers metaphor.

· Experiential R.E. activities, such as ‘If I were a ….I would be a …..’ which introduce pupils to simile and analogy.

· Basic knowledge of science, including the systemic structure of an atom and a solar system.

Background reading

· ‘A Guide to Science and Belief’ by Michael Poole, and ‘God Talk: Science Talk’ by Adrian Brown, Sue Hookway, Michael Poole. Both Lion Publishing.

· ‘When Science meets Religion’ by Ian Barbour (SPCK).

Notes for teachers

Both science and religion make extensive use of comparisons called ‘analogies’.

An analogy compares something familiar with something unfamiliar. 

For example: 

· ‘Jesus said, ‘The kingdom of God is like a mustard seed’.

· ‘An atom is like a miniature solar system.’

‘When we develop an analogy in detail, so that there are many points of comparison it is then called a model. So we have the model of the atom as a solar system. The kingdom of God as a mustard seed is not, however, a model. It was not developed beyond the simple analogy.’

(Quoted from ‘Analogies and Models’ in ‘God Talk: Science Talk’ (Lion Publishing) by Adrian Brown, Sue Hookway, Michael Poole).

The comparisons made in analogies and models imply similarity but not identity.

The familiar is meant to be similar in only some ways to the unfamiliar to which it is being compared.  This will be explored further within this lesson.

Introduction / Starter activity

Inform pupils that they are going to explore the uses of analogies and models in science and religion.

Discuss the terms ‘analogy’ and ‘model’ with pupils, perhaps using the above examples of the mustard seed analogy and the solar system model. Elucidate their uses – to aid understanding of the unfamiliar or difficult.
Main activities

Activity 1

Introducing analogy through visualisation (teachers may omit this activity if they wish and begin with Activity 2)

We are going to explore some analogies which have been chosen to describe the universe.

Ask the pupils ‘What does the word ‘universe’ mean?’

(all there is, the whole world, the whole system of things)

Close your eyes for a moment and try to make a picture of the universe. Do you find it hard to imagine something so vast?

Now we are going to look at some ideas about the universe. We could call them analogies because they are something real from the world of our own human experience, and they are being used to describe something which is also real, but outside our own experience, and therefore difficult to imagine.

Read out the following pairs of analogies or use Pupil Resource Sheet: The Universe is like….  Pupils choose one analogy from each pair. 

A balloon
A giant egg

An immense clock
A huge octopus

A path to infinity
A circular road

An all-knowing eye
A floating iceberg

A tropical island
An erupting volcano

A mathematical equation
An everlasting poem

A wide sea
A twisting river

Pupils may briefly like to discuss their choices. There are no ‘right or wrong’ answers.

However, some of their chosen analogies may work better than others, as we shall see.

Experiential extra (to explore the analogy)

Ask pupils to select one from their seven choices.

Visualisation:

· Close your eyes.

· Sit comfortably and breathe quietly.

· In your mind’s eye make a picture of the image you have selected.

· Make it as big as the universe.

· Add details to your picture.

· What do you see?

· What are your feelings as you explore this picture?

· Hold the picture in your mind’s eye.

· Breathe deeply, and when you are ready, open your eyes.

Many pupils will probably wish to spend a few minutes discussing their visualisations, which may be very real to them. Others may have been less successful, or may not wish to share their experiences.

Extension to the visualisation

Draw your picture.

Write a four-line poem about your picture.

Now choose one or more of the above analogies.  Use a Venn Diagram approach to show the good (positive) and bad (negative) features of the analogy. 

For example, if we choose to compare the universe (1) and a twisting river (2), then the overlap (3) could contain similarities such as, deep, wide, travelling forwards in time, has a beginning, contains life, you can’t see what lies ahead. 

Differences could include: universe – expanding outwards, vast, all around us, contains everything; twisting river – constrained by its banks, contains different amounts of material (water) at different times due to drought and flood, changes shape, is wider in some parts than others, contains ecosystems but is also part of a larger one. 

There may be unknown elements (d) within the analogy. We know that a river has an end where it meets the sea, but we don’t yet know whether the universe has an end. We know that there are many twisting rivers in existence, but we are not certain that ours is the only universe (explorations in quantum mechanics have led some scientists to consider the possibility of more than one universe).

Where could we place unknown elements in the Venn Diagram? (outside the circle)

Now, in pairs, create Venn Diagram illustrations of your own, using your own original choice of analogy from the list. (Teacher support will be necessary for the less able.)

Finally, pupils share the positive and negative features of their analogy with the class.

Which analogies held at the most points, and which broke down most often? On what basis did you decide which analogies were most successful?

Pupils should be made aware that not all analogies work well and also that they may be interpreted differently by different people. Your twisting river may be dark and foreboding; mine may be peaceful and refreshing, depending on our preconceptions and experience of rivers in general.

Activity 2

Analogy in science and religion

Ask pupils to choose which of the following phrases contain analogies.

The Lord is my shepherd.

Electric current flows round the circuit.

I am the light of the world.

Light waves bend around corners.

The two religious analogies are easy to spot, but the two scientific statements also contain analogies. When we say that electric current flows through a wire, we are comparing the movement of electricity to a flow of water. When we say that light waves bend, again we are comparing light with water, to help us understand why light bends round corners.

Pupils now read and discuss Pupil Information Sheet: Explaining the difficult which further explores and reinforces the uses of analogies in science and religion, and their extension into models.

The teacher should point out that analogies in science include logic ‘gates’, ‘lines’ of force, the DNA ‘code’, ‘black holes’, gravitational ‘fields’ among many others.

Pupils could consider analogies of God as a workman from the Judaic tradition:

· Potter in Jeremiah 18:6: ‘Like clay in the hand of the potter, so you are in my hand, O house of Israel.’

· Gardener in Genesis 2:8: ‘Now the Lord God had planted a garden in the east.’

· Architect and builder in Job 38:4: ‘Where were you when I laid the earth’s foundation? Who stretched a measuring line across it? On what were its footings set, or who laid its cornerstone?’

In each case God is compared to a craftsman doing a skilled job. A potter in Biblical times was a vital member of the community. What modern craftsperson might we compare God with today? An electrician? (How would we live without electricity!?) A computer engineer? (How would we communicate without computer technology!?)

Are analogies and models a good idea for explaining difficult things? Are there any dangers about using them?

Pupils to complete Pupil Worksheet: Positive and Negative.

Check answers and responses.

Pupils may suggest bad attributes which a king might have: he could be unfair, pleasure-seeking, stupid, easily influenced, a drunkard, a womaniser, unreliable, greedy – and kings in history have been all these things, though perhaps not all at once. Indeed the Hebrew king David was the epitome of virtue and of vice at different times in his colourful life, as was the English king Henry VIII.

Pupils should understand here that when there are too many negative features, the analogy begins to break down. Some qualities which believers would expect of God, such as wisdom, goodness, fairness, belong to a fuzzy area dependent on the individual king. 

On the other hand, when a model or analogy works well, there is a danger of taking the analogy or model too literally - of forgetting that we are only saying one thing is like something else, (thinking only of the positive features) and forgetting that there are ways in which the analogy doesn’t hold at all.

Analogies and models can become out-dated, outliving their usefulness, and therefore their creative power.

In ancient and medieval times the King analogy for God was highly regarded. But in the modern world kings are less powerful. Perhaps too, concepts of God have changed. In western cultures of equality and democracy the analogy begins to break down.

Scientists are constantly developing new analogies, as new, difficult concepts arise in science. The DNA ‘code’ and ‘black holes’ are two examples already given. This gives modern scientific language the edge over theological language. The latter has more concepts embedded in tradition than has science.

This is why most pupils probably decided that the solar system model works better than the king analogy. The scientific model is modern and belongs to our time.

We have already considered comparisons of God with a 21st century craftsperson.

Can anyone think of new and up to date analogies for God, using images from science? (for example, a force-field, an electric current, a double helix, vibrating strings)

How do pupils relate to these scientific images of God?

Additional notes for teachers
The ideas within this lesson are explored at greater depth in Topic 2: Language and Communication in Science and Religion.

Plenary

Confirm that pupils know why analogy and models are used in science as well as in religion.

· To explain concepts which are difficult to understand.

· To help imagine that which is too small or too large to be directly observed, or that which is invisible.

Emphasise to pupils: 

· Positive features are where the comparison works.

· Negative features are where the comparison breaks down.

Analogies and models must not be taken literally.  They are aids to help us imagine things which we cannot observe. The danger lies in imagining the analogy or model to be identical with what it is describing.
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