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Unit 7: Pythagoras and the world as numbers


Lesson 3 of 4: Lesson Plan: What is perfect?

Objectives of the lesson

· To know that the Ancient Greeks connected perfection with the unchanging.

· To consider what we mean by the term perfect.

· To develop expressive and reflective skills.

This lesson is a continuation of Lessons 1 and 2 and it is important that they have been completed.

Lesson Outcomes

By the end of this lesson most pupils will:

· Interpret a spider diagram
· Consider how they would use the word ‘perfect’
· Express a point of view through vote-casting
· Interpret some aspects of the allegory of Plato’s Cave 
· Complete an observational drawing and a written description
· Explain their own responses to deep questions
Some will only:

· Read a spider diagram
· Identify one thing which is perfect for them
· Recognise that the Myth of the Cave has a deeper meaning than the obvious
· Complete an observational drawing and give an oral description
· Take part in an experiential activity and learn from it                                                           

Others will:

· Interpret Pythagoras’s ideas of perfection
· Fully decipher Plato’s Cave allegory
· Begin to understand that the times we live in influence how we think
· Reflect on the idea of transient perfection, as in the temporary perfection of an orange at a mid-point between growth and decay

· Offer a scientific point of view as well as their own opinion
Key words for this unit

Perfect
Plato
Forms

Lesson Outcomes
By the end of this lesson, I will have thought about the meaning of the word ‘perfect’ as it was used by the Ancient Greeks and as we use it today.

Resources

· Enough oranges (in prime condition!) for observational drawing in small groups. Alternatives to oranges may of course be substituted. 

· A translucent scarf suitable for using as a blindfold which allows the wearer to see only dimly.

· Pupil Resource 1 and Teacher Resource 1.

In the following lesson plan, information for the teacher is given in italic text. Suggestions for the teacher to address pupils directly are given in normal text.

Introduction / Starter activity / first thoughts

Display some simple number sentences such as 7 + 11 = _, 25 – 8 = _, 5 x 4 = _ ,

and ask pupils to supply the answers. Draw a square and ask its properties.

Recap Lesson 2. Why did Pythagoras think that numbers and shapes are perfect?

They are not like other things; they don’t change. They are not born or created, don’t grow, die or decay. They always have the same properties and meaning. They make ordered patterns with other numbers and shapes.

Main Activities

Activity 1

Display a spider diagram to show what Pythagoras meant by perfect as follows:

               pure                                         lasts forever

  complete                   perfect               faultless

           ordered                                              unchanging

Do you think that for something to be perfect it needs to be all of these things? – unchanging, ordered, pure, everlasting?

Read the following text to the class and ask them at the end, how this child – we’ll call him Robbie - is using the word ‘perfect’. What does Robbie describe as being perfect? How does this differ from the way the Ancient Greeks thought of ‘perfect’? (Things can be perfect for a short while. What is perfect for one person may not be perfect for another – perfection is relative. Fish and chips may not be everyone’s favourite meal for instance. The Pepsi Max could be someone else’s worst nightmare.)
What things might pupils describe as perfect (for them)?

Can we have perfect feelings – such as a feeling of being perfectly happy like Robbie?

I’ve just had a perfect day!  We’ve been to Blackpool for a day by the sea.

Mum kept smiling and saying, “What perfect weather!” There was a blue sky and it was really warm. Not like the last time we came when wind battered the waves right over the promenade on the sea front. I went in the sea with Dad. Swimming in the sea always puts him in a good mood. When we came out we went for my family’s perfect meal – fish and chips. Blackpool fish and chips are the best!

In the afternoon we went to the Pleasure Beach, which is a huge fun-fair. I went on the Pepsi-Max ride with Mum. Do you think I’m brave? I can’t wait to tell everyone at school. Dad wouldn’t go on, because he’s scared of heights. He stood and watched in a nervous way.

Before we came home, we walked down the Golden Mile and bought some souvenirs. I bought a china ornament for my Gran.

I wish every day was like this! It really has been perfect.

You have two minutes to think about the following question and then we will have a class vote:

Do perfect things have to last forever?

Pupils vote yes or no. (Most will probably say no).
This shows how ideas about what things mean can change. If you had gone to Pythagoras’s school you would have had different ideas!

Activity 2

Introduce the Ancient Greek philosopher Plato:

Plato was a handsome young man who lived in Athens, Greece in around 300 BC. He had a school known as The Academy. Pupils were taught only three subjects – philosophy, mathematics and gymnastics. Most of the time was spent discussing ideas – with hardly any writing or marking! 

(No OFSTED inspectors around to say to Plato, ‘But where is your evidence of what these pupils have learnt?’)

Gymnastics was chosen because the Ancient Greeks thought that a fit body was as important as a mind trained for thinking.

Pupils may like to discuss the merits of such an education in comparison to the education system(s) they find themselves in today.

Plato liked the ideas of Pythagoras. He liked the idea that numbers were perfect because they didn’t change. He carried Pythagoras’s ideas on further.

Display Pupil Resource Sheet 1: ‘What makes a pig, a pig?’ on OHP or interactive whiteboard. (This may be omitted for less able if preferred.) Then read ‘The Myth of the Cave’ aloud. This was an allegory told by Plato to explain his ideas to people. Suggest to pupils that they may like to close their eyes to imagine being in a cave.

What is Plato trying to say in this story?

Ask pupils to discuss with a partner answers to these questions:

1. Who are the prisoners in the cave? (us)
2. What are the things we see around us? (shadows)
3. How can we know about the real, perfect world? (through reason, not our senses).

Explain that:

Pythagoras thought that numbers are perfect, unchanging and pure. 

Plato developed this. He thought that everything in the world is just a copy of perfect Forms in the ‘real’ world – a world which we cannot find with our senses but with our soul.
Activity 3

In small groups create an observational drawing of an orange. Write one or more sentences about its present (near) perfection. Some may mention what it was and what it may become, showing understanding of transient perfection. Some may mention the seeds inside (growing towards perfection). 

Less able working with a Teaching Assistant may prefer to give oral responses or dictate their ideas.

This activity could be extended into poetry writing.

Plenary / last thoughts

Experiential activity – especially suitable for the less able:

Blindfold selected volunteers using a material such as a translucent scarf which can dimly be seen through. Pupils should be able to see shadows and light and dark but not see distinctly. 

Pupils should walk around the classroom.

Ask pupils how it feels when the blindfold is taken off – describe differences.

Ask if pupils can compare their experiences with the allegory of the cave.

 Lower level explanation: the shadowy shapes are what the prisoners in the cave see; the brightness of the real world is what the escaped prisoners see.

 Higher level explanation: the shadowy shapes we see through the blindfold are the shapes of our world – the Shadowlands. The brightness we see when we remove the blindfold is the perfect ‘world of Forms’. 

Plenary for more able:

Plato said: We can’t find out about what is really real through using our senses.

Would a scientist agree or disagree?

A scientist might disagree and say that we can find out about the natural world through using our senses.

Plato would be fine with this.

Plato however would argue that the natural world is not the real world but a shadow of it.

Most scientists and religious believers today believe that the natural world is real.

Some of them may also feel that the natural world is not all there is.

Read to pupils the following extract:

 ‘Has Plato convinced you? Is what we see around us the real world? Or are these merely the Shadowlands? I must admit that I am not convinced by Plato’s arguments. Still, I have to admit that Plato touches on a feeling that I and many other people seem to have, a feeling that there is more to life, more to reality, than just this. We feel the essential thing – the important thing – is hidden.

We feel that, if only the curtain could be pulled back, we would see something wonderful. We cannot see, touch, hear, smell or taste this something, but we still feel it is there.’

(‘The Philosophy Files’ by Stephen Law (Orion Children’s Books 2000)

Stephen Law’s version of the Myth of the Cave may be found in the chapter, 

‘What is real?’

Differentiation / Extension

Write a story about a computer-obsessed child who is hit by a flash of lightning while playing a computer game and is suddenly transported into the game. He/she tries to persuade the game characters that they are in a computer programme, but they are convinced they are in the real world. Does he/she have to play the game ‘for real’ to save his life? Does he get out of the game? Does he/she persuade anyone that there is another world?

Begin with a mind-map to clarify and develop ideas.

Less able could be required to write a short section of the story only.

Allow 20 minutes for the mind-map and 1 hour for the story writing.

Read the last chapter of CS Lewis’s final Narnia story, ‘The Last Battle’, where the main characters die and go to a land where everything is clear, bright and true. 

They realise that the world they thought was real – our world – was just a shadow of this wonderful new everlasting world. CS Lewis, a Christian, was very influenced by Platonic ideas.

Assessment

Pupils may be assessed on their expressive and reflective skills. How are they able to explain in words and other ways their own developing responses to deep questions concerning reality?

How far are they able to look below the surface at underlying ideas and questions?

Notes to teacher

Ancient Greek thought focused largely on creation (what the world is made of), on change and on eternity. Pythagoras’s ideas about numbers tackled all three, as did 

Plato’s after him.

Pythagoras and Plato have had a huge impact on the development of ideas in the western world. Both saw unity and a deep order behind the ‘world of appearances’. Where Pythagoras saw number as the key to that deep order, and as the language with which to describe the universe, Plato went further by advocating a withdrawal from the natural world. He was never very interested in nature or astronomy, as were other Ancient Greeks, because he saw the material world as transient, illusory and imperfect.

The stars, Plato said, however beautiful, are merely a part of the material world…..

“Let us concentrate on (abstract) problems, said I, in astronomy as in geometry, and dismiss the heavenly bodies (stars) if we are truly to apprehend astronomy.”

Plato ‘The Republic’.

Platonic ideas, influential on major religions, notably Christianity and Islam, promoted rejection of the body in return for a life of the spirit, ideas which in Europe culminated in the ascetic lives of some orders of monks and nuns.

Developments in maths have also inspired revolutions in science (as delivered by Newton and Einstein for example). It became recognised that maths possesses axiomatic truth, which can be applied to science and provide it with logical foundations. Mathematical proof is more absolute than scientific proof, which can only ever be highly likely, depending on the evidence.

The age of scientific materialism which the western world is currently experiencing, holds views as extreme as those of Platonism – although their exact opposites. Scientism holds that the only knowledge worth having is knowledge about the material world. Society seems driven by scientific materialism – and yet, as Stephen Law says in ‘The Philosophy Files’ – many people feel that there is more to reality than just the material world.

In this lesson pupils concentrate on the concept of ‘perfect’ as used by the Ancient Greeks, and by ourselves today.

Lesson Notes

In the Introduction pupils focus briefly on number sentences and properties of shapes, and recall from the previous lesson that Pythagoras thought of numbers as perfect because unchanging, providing a framework on which the whole universe is built. (This links well to Unit 6: Lesson 1: Fibonacci numbers in nature.)

In Activity 1 pupils contrast the Ancient Greek ideas about perfection with their own ideas. Their ideas will probably reflect the broadly relativist cultures of Western Europe and America today. Perfection, like beauty, is in the eyes of the beholder.

Some pupils will begin to understand that the time we live in can influence how we think.

The Platonic world of perfect Forms, to which our souls return at death, may be recognised as a basis for later Christian ideas of heaven.

In Activity 2 pupils read Pupil Resource Sheet 1 (which may be omitted if preferred) and are introduced to Plato and his ‘Myth of the Cave’.

In Activity 3 pupils create an observational drawing of an orange and record their understanding of perfection as transient – in the here and now.  A beautiful or handsome face, for instance, may be so for only a short time. (This activity may be omitted if preferred.)

In the Plenary pupils may take part in an experiential activity using a (translucent) blindfold. Afterwards they explain how the activity relates to either the allegory of the cave or to Plato’s ideas about reality.

For the more able this may be extended to include a discussion on whether Plato was right to say we can’t find out about the real world through our senses. Pupils are challenged to offer the scientists’ point of view as well as their own.

Further Information

It is worth noting that major Eastern religions too – notably Buddhism and Hinduism – have some similarities with Platonism. The idea of suffering being overcome through releasing the soul from its entanglement with matter, is shared.

Duration 


1 hour 10 minutes

Group
Years 4, 5, 6

Prev. Know.(students)
First two lessons of the unit completed

Cross Curricular Areas
Speaking and listening


Numeracy [links to number and the number system]


Foundation Subjects: History [Ancient Greeks]


Critical thinking


Creativity


SMSC

Science and Religion in Primary Schools
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