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Lesson 1 of 2: A clockwork universe

Aim of the lesson 

· To understand the term ‘mechanism’

· To learn about the mechanistic views of René Descartes

· To interpret and evaluate the mechanistic world-view with regard to living things

· To compare two texts and contrast their meanings

· To relate mechanistic ideas of the past to ethical dilemmas today 

Differentiation / Extension

Activities differentiated for more and less able students are offered in the plenary section of this lesson plan. 

Assessment

Teachers will be able to assess how far students understand the mechanistic world view and can interpret and evaluate it with regard to living things through their written responses on the worksheet and through their oral responses during class discussion.

Duration:
1 hour lesson

Timings:
Starter 
 
 10 minutes


Main activities  
 40 minutes


Plenary 

 10 minutes
Age Group:
14-16 years 

Previous knowledge needed by teacher

As well as the background information within this lesson plan, it would be helpful if the teacher had read the overview for this unit.

Previous knowledge needed by students

Citizenship at Key Stage 2: Animals and us (QCA)

Background Reading

In Science as Salvation, Mary Midgley talks about the ‘desacralising’ of the earth with the coming of mechanical philosophy, and explores the meaning behind Bacon’s phrase ‘the masculine birth of time’. (Teachers may find it interesting to refer to her chapter entitled ‘The remarkable masculine birth of time’.)

The Sleepwalkers by Arthur Koestler, subtitled Man’s changing vision of the universe (Penguin) refers to Descartes in the Epilogue.

Resources

Student Resource Sheet 1: 
Who was René Descartes, and what were his views on the natural world?

Student Worksheet 1: 
The mechanistic view of nature and its   consequences

Background information

René Descartes’ vision of a universe running according to mechanical principles had a huge impact on succeeding generations of theologians, scientists and philosophers. Not all agreed with him, indeed some spent their lives refuting his claims, but his influence on western culture may not be overestimated.

Robert Boyle, an Irish chemist, born thirty one years after Descartes, spoke of the excellence of the ‘mechanical philosophy’, calling it intelligible and clear. 

Scientists began to see Nature as a system of rules of God’s devising - an expression of divine activity.

Animals were seen as machinery. Even the human body was corporeal and subject to mechanical laws.  The immortal human soul, however, was not.  The human dominion over nature referred to, for example, in the Genesis creation narratives, was cited as evidence of human superiority. However, in Genesis, humans are given a responsibility to look after creation and in mechanistic philosophy there was no such sense. Mechanism gave rise to feelings of privilege without responsibility.

Descartes in his time saw new machinery - clocks, pumps, looms etc - being invented to make human life easier and more efficient, and hydraulics was taught at the Jesuit school where he was educated. He himself planned mechanical models of a flying pigeon, and a spaniel in hot pursuit of a pheasant. It was a simple step from there to make analogies between the new technological inventions and the natural world. However, once made, he forgot they were analogies and they became real to him.  This is an ever-present danger of analogies.

By the end of the 19th century, physicists believed that they had the outlines of a complete mechanical explanation of the universe. However, it seems that they were wrong. For modern research into the intrinsic unpredictabilities within both quantum theory and chaos theory lead us further and further away from the idea of a tame and controllable clockwork universe. Reality is looking more and more non-mechanical. In fact, some modern physicists have said that the universe begins to look more like a great thought than a great machine.
This lesson concentrates on how attitudes towards living creatures have been influenced by the philosophy of mechanism, and the ethical dilemmas such attitudes pose even today.

Introduction / Starter activity

Display the following statement:

 ‘The universe runs like clockwork.’

A traditional wind-up alarm-clock would be a valuable stimulus here.

Inform students that if you had said this in the seventeenth, eighteenth and even nineteenth centuries, many scientists and theologians would have agreed with you.

Ask students to volunteer their ideas about what the statement might mean.

How could the universe be like clockwork, from a scientific point of view?

For religious believers, what part would God play in a clockwork universe?

Use the two questions above as a spring-board for some preliminary, open-ended exploratory discussion….

Main Activities

Read Student Resource Sheet 1: Who was René Descartes and what were his views on the natural world? 

Then ask students to turn to Student Worksheet 1: The mechanistic view of nature and its consequences.  

Look together as a class at the short text by Descartes, and at the poem by Blake.
Students then write their responses to the questions on the sheet.  Their written responses will illustrate their understanding of the mechanistic philosopher’s approach to living things, and how this world-view affects attitudes even today.

Come back together as a class to discuss students’ responses to the questions:- 

Qu.1  
Swallows and honeybees are programmed to do things at a certain time and in a certain way. They do not make decisions or choices, but obey natural laws in the form of automatic or reflex actions and responses.

Qu.2  
Descartes thought that all living things were like machines.  Only the human mind or soul was different.

Qu.3  
Blake and the fly are the same in that they both experience the pleasures of summer and of life itself (dancing, drinking and singing are the examples given in the poem).

Also, life is fragile and uncertain: for both fly and man, life might end at any moment. The poet shows great regret that he has unwittingly robbed the fly of its life, by a thoughtless brush of his hand.

Qu.4  
Blake sees himself and the fly as equals in their capacity for life’s pleasures, if unequal in size and power. Descartes, in comparison, would see a huge difference between the importance of a human and a fly. He believed that, just as animals can’t feel pain, neither can they feel pleasure.  As, in his view, they are simply living machines, he would feel no regret at having accidentally killed one.

Qu.5  
A ‘good Cartesian’ could kick his dog with good conscience because he would believe that it could not feel pain. If the dog yelped, presumably that would be explained as a reflex action to a particular stimulus.

Qu.6  
If animals are incapable of suffering, then, the argument goes, it is alright to use them in whatever way suits our human purposes, with no regard for their comfort or feelings.

Qu.7  
An interesting issue to address is that of fishing.  There is currently hot debate among anglers, biologists and the general public about whether fish feel pain.

It has recently been claimed, in the wake of tests by biologists, and contrary to perceived wisdom, that fish do indeed feel pain. Why might anglers oppose these findings? (If they believed that fish feel pain, they might not get such enjoyment from their relaxing hobby, or they might feel less justified in doing it.)

Again – with regard to fish – it has been claimed that goldfish have only a two-second memory. Why might people who keep fish in goldfish bowls wish to perpetuate this myth? (If they believe that goldfish are stupid, insensitive creatures, they need not worry about them suffering from being kept in a boring environment which is too small for them, because as soon as they have swum once round the bowl they will have forgotten it.)

Plenary

Use the following questions to stimulate a discussion: 

What effect might the philosophy of Descartes have had upon religious and scientific thought?  

In a totally mechanistic world would science in theory be able to predict all future events? What about chance and choice? 

How would people think of God in a clockwork universe? (a lead-in to Lesson 2).

An alternative discussion for the less able:

Imagine you are God.  You have created the universe including the Earth which is full of life. You love everything that you have made. Humans have the most influence and power on Earth. You have allowed them to have this power. How do you expect them to act towards animals, which are all part of your creation? How do you feel when a ‘good Cartesian’ kicks his dog?
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