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1a: 
How do scientists make sense


of the world?



Lesson 2: What is science?  Changing ideas

Aim of the lesson

· To become aware of changing ideas in the growth of modern science.

· To understand why Psalm 111 was placed above the entrance to the Cavendish Laboratories in Cambridge.

· To know what the X–Club was and why it was formed.

· To use the terms atheist, theist and agnostic correctly.

Assessment

Through the accuracy of their responses on the student worksheet and their contributions to discussion, students may be assessed on the Learning Outcome: To identify key issues in the changing relationship between science and religion, from the seventeenth to the end of the nineteenth century.

Notes to teacher

Duration
1 hour

Timings

· Introduction: 10 minutes

· Main activities: 40 minutes

· Plenary: 10 minutes

Age Group
11-16 year olds

Previous knowledge and understanding required by students

No specific knowledge. This topic may be a useful preparation for History Year 9, QCA Unit 21 ‘From Aristotle to the atom’.

Background reading

For teachers:

· ‘From Devil’s Disciple to Evolution’s High Priest’ by Adrian Desmond. Addison Wesley 1997. This is an extensive biography of T.H. Huxley.

· A website for teachers wanting biographical information on J.C. Maxwell: www.nahste.ac.uk/ 

For Students

· A website suitable for students: www.jri.org.uk/ray/cal/johnray.htm gives a short biography and pictures e.g. of Ray’s cottage Dewlands.

Notes for teachers
Science by its very nature is a changing world of ideas, as theories are challenged through new evidence.  In this lesson, students are asked to think about whether the purpose of science is to contemplate the ‘…beauteous works of nature, and honour the infinite wisdom and goodness of God.’ (John Ray)  Students are introduced to Atheism, Theism, Deism and Agnosticism – important concepts when examining the nature of belief and philosophy.

The definitions we use are as follows:

Atheism:
Disbelief in the existence of the God of theism.

Theism: 
Belief in the existence of a personal God who continues to act within the world. Theists variously identify God with Yahweh, Allah, the Trinity etc.

Deism: 
Belief in an impersonal God who created the world and its laws, but does not interfere or act upon it.

Agnosticism: 
A belief that we cannot or do not know anything of things beyond material phenomena – that God and an unseen world are things unknown and perhaps unknowable. There are no rational grounds, therefore, for claiming that God exists, or that God does not exist.

Introduction / Starter activity

Display the following quotation (by the 17th century scientist and naturalist John Ray).

‘There is for a free man no occupation more worthy and delightful than to contemplate the beauteous works of nature and honour the infinite wisdom and goodness of God.’

· What does Ray mean?

· Could we write this in 21st century language?

· (Ray is saying that, in studying the natural world, you are studying the works of God and that there is no more worthwhile or enjoyable thing to do. By ‘contemplation’ he means not just passive gazing, but also actual experiments and, in his case, field observations.)

· Would a modern scientist say anything like this?

· Some scientists would – those who are theists.

· Some scientists would not – those who are atheists.

· Agnostic scientists would say that science cannot give us the answers to our deepest questions, for they are basically unknowable.
Note: If reference is made to the term ‘free man’ (why not ‘free people’?) then mention that this is an interesting point which will be discussed later in the lesson.

Main Activities

Inform students that they are going to learn something about the history of modern science by looking at three different scientists, one from the 17th and two from the 19th centuries.

Distribute Student Information Sheet: ‘Changing Times, Changing Ideas’.
Students read the text. Some students may benefit from reading aloud, with checks for comprehension.

Write/pin up two phrases from the text:

‘The vast library of creation’ (Ray)

‘The works of the Lord are great’ (Maxwell’s choice of inscription from Psalm 111)

Students should demonstrate through question and answer that they understand  these two phrases (both refer to the physical world). Students should also explain how the phrases reveal religious belief.

Students then complete Student Worksheet 1: ‘True or false?’ choosing ‘true’ or ‘false’ for each of thirteen statements relating to the text they have read.

These answers should then be checked together, with discussion as necessary.

Answers in order: F, T, T, F, T, F, F, T, T, F, F, T, T.

Students then read and complete Student Worksheet 2. 
Plenary

Our three scientists are all male which reflects the dominance of male scientists until recent times.

Why do you think this is?

(Cultural influences – the Church, education, law and politics were also all male dominated.)

Visit http://www.pbs.org/wgbh/aso/databank/index.html for biographies of women scientists.

Homework activity: Find out facts about the life of Kathleen Lonsdale (1903 – 1971). She was a Quaker and a scientist who believed passionately that science should be used to help people, not harm them. As a pacifist in World War II she was sent to prison. Her scientific work included researching the structure of atoms and molecules. She was the first woman to be elected a Fellow of the Royal Society.

Extension for G + T

T.H. Huxley adapted religious terms and practices for his own use.

· He preached ‘sermons’ on scientific subjects.

· He called his fellow scientists, ‘the church scientific’.

· He called himself the ‘bishop’ of the church scientific.

· He called the audience at his scientific lectures the ‘congregation’.

· At some lectures, ‘hymns’ were sung about creation.

Why did he use such quasi-religious language?

· Was he trying to put science on an equal footing with religion?

· Was he trying to turn science into a new religion?

· Was he being very clever – using metaphor and analogy to gain the hearts and minds of his audiences?

· Was he teaching people different ways of looking at the world, but in a form that was familiar to them?

· Was he being mocking?

What were the long-lasting effects of this approach?

· Interest in science grew, among all types of people.

· People began to think of science as something like a religion.

· Some thought of religion as ‘old’ ideas and science as ‘new’ ideas.

· Books were written about the supposed historical ‘conflict’ between science and religion – which were later discredited as being without factual base.

· Ideas such as those expressed in the quotation from John Ray (see introduction) have become submerged and lost in common thought.

· Scientism – the belief that only science can give us the answers to anything – has emerged (see unit on ‘scientism’).
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