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1a: 
How do scientists make sense


of the world?



Lesson Plan 3: Making sense of the world

Aims of the lesson

· To explore the basic beliefs underpinning science.

· To compare these with the basic beliefs underpinning religion.

· To develop logical reasoning.

Assessment

The Learning Outcome: To make connections between the basic beliefs of science and religion has been achieved, can be assessed through worksheet responses and through pupil contributions to class discussion.

Notes to teacher

Duration
1 hour

Timings

· Introduction: 10/15 minutes

· Main activities: 35/40 minutes

· Plenary: 10 minutes

Age Group
11-16 year olds

Previous knowledge needed by students

None, but the knowledge and understanding gained from Lessons 1 and 2 of this unit is desirable.

Background Reading

For the teacher: 

· ‘A Guide to Science and Belief’ by Michael Poole, especially the section ‘The basis of science’ on which I have drawn for this lesson.

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

· ‘Science as Salvation: a Modern Myth’ by Mary Midgley (Routledge). Here Mary Midgley lists a number of similes for ‘order’ on which I have also drawn.

· ‘Rationality and Science’ by Roger Trigg (Oxford Blackwell)
Notes for teachers
‘For science to be possible, the world has to be ordered and structured in some way.’

Roger Trigg ‘Rationality and Science’

There are underlying assumptions in both science and religion that the universe is orderly, conceptually simple and rationally intelligible. Without this assumption, neither science nor religion would make sense.

These assumptions began in a systematic way with the Greeks. The Greek philosophers were among the first to see the universe as a single system capable of being explained. They had great confidence in the powers of reason and logic to reveal truths about the world.

The Biblical doctrine of creation combined these ideas of rationality with the idea of contingency. Here, contingency means the freedom of God to create the world however he chooses. In order to understand this world – which he chose to create – we must study it through observation rather than through reason and logic alone. 

This framework of ideas contributed greatly to the rise in experimental science from the seventeenth century onwards.

Some scientist-theologians (notably John Polkinghorne) argue that the rationality in our minds, and the rationality of the world, is only to be expected if the world is the work of an intelligent mind.  Certainly, the intelligibility of the universe suggests questions that arise in science but cannot be answered within science itself.

The moral philosopher Mary Midgley states that:

‘The conception of order in the universe is a crucial background to our thought, and just how that order is conceived – just what kind of causal necessity we picture – affects the whole arrangement of our concepts.’

(Mary Midgley: Science as Salvation)

As humans, we need to imagine, and find, order and unifying principles in order to think as we do, and language, religion, philosophy and science have all grown out of our conceptions of orderliness. Their ways of thinking about and perceiving the world have common roots and their aims have more of a common purpose than is generally recognised.

Introduction / Starter activity

Give out or display the Pupil Resource Sheet: Pattern and Order. Read through the four bullet-pointed statements together.

Ask pupils what this has to do with science. (Science is about explaining and predicting patterns and order in the world.)

Discuss with pupils:

Would we be able to do science if:

· There were laws of nature but they kept on changing? (e.g. some days a ball keeps moving when it is thrown, some days it doesn’t).

· We were all a bit crazy and our thoughts didn’t make much sense?

· The world itself showed no pattern or order at all? (e.g. we could never deduce ‘if a then b’).

Would you then agree that if we want to understand the world, we have to find order in it? 

OR

Show a pine cone, or if you have enough, give each pupil a pine cone, and ask how they provide evidence of order in the world to some people?  Listen to pupils answers/suggestions.  Either as a whole class or individually at a suite of computers, use the following web-site link to look at patterns in nature and to find out about ‘Fibonacci numbers’ 

 http://www.mcs.surrey.ac.uk/Personal/R.Knott/Fibonacci/ 

The Fibonacci numbers are 0, 1, 1, 2, 3, 5, 8, 13, ... (add the previous two to get the next). Then click onto Fibonacci numbers and nature, and then click onto pine cones, although students who work faster could access other types of patterns in nature as well.  Ask pupils where they think patterns in nature come from.  Discuss their ideas.

Main Activities

This activity uses Pupil Worksheet: Basic Beliefs A (or Basic Beliefs B for G + T)

Firstly, pupils examine a bank of similes for the term ‘order’. They then analyse a set of connected inferences and deductions, and answer four questions on these.

Possible answers to questions:

Pupil Worksheet A:
Question A 
Statement 3


Question B 
Statement 1


Question C 
Statement 2


Question D 
Open
Pupil Worksheet B
Question A
Statement   5


Question B 
Statements 1, 2, 3


Question C
Statements 4, 6


Question D
Open

An opportunity should be given for discussion. It could be pointed out that some scientists, who are also theists, may conceivably agree with all three statements.

Secondly, pupils match the following words with their meanings:

Reason, Pattern, Uniform, Intelligence, Worthwhile

The teacher may then wish to read and discuss the descriptions of the basic beliefs underpinning science, especially with pupils completing Worksheet A.

Finally, pupils reflect on the basic beliefs underpinning religion, and their similarities to those underpinning science. There are no contradictions in the underlying assumptions of science and religion.  The teacher may like to collect oral feedback before moving on to the plenary.

Plenary

Here is a fun activity to end the lesson, linking back to the introduction.

In pairs, pupils compose an example of a chaotic situation arising in an unpredictable world (imagining that it would be possible for living things like us to exist!) 

An example: ‘I mixed together egg, flour and milk, poured it into a frying pan, put it on the heat, and it froze: a frozen pancake!’

They share their chaotic situations with the rest of the group.

Finally, pupils volunteer responses to these two questions:

· Would science ever have developed in such a world? If not, why not? (Impossible to find reliable patterns or predict).

· How might people describe a God who had created such an unreliable world? (Lacking reason, disorganised, uncaring, crazy, wildly experimental).

Extension for G + T

 ‘Science is concerned with the knowledge of the truth present in the mystery of the universe.’

(Pope John Paul ll)

What was Pope John Paul II saying here about science? In an unpredictable world, could anyone hope to search for truth, or experience mystery?

Note: Quantum Theory reveals interesting questions about predictability at the quantum level, but this may be ascribed to our so far undeveloped understanding of quantum behaviours.
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