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Unit 7: Pythagoras and the world as numbers



Lesson 1: Lesson Plan: Invented or discovered?
Objectives of the lesson

· To use their knowledge of the difference between ‘invent’ and ‘discover’ to reflect on whether numbers were invented or discovered;

· To understand that the Ancient Egyptians viewed numbers as useful tools.

Lesson Outcomes
By the end of this lesson most pupils will:

· Interpret a maths puzzle pictorially
· Understand the terms ‘counting numbers’ and ‘place-value’
· Distinguish between the terms ‘invent’ and ‘discover’ 
· Reflect on the question ‘Are numbers real?’

· Consider two different uses of the symbol zero in maths
Some will only:

· Complete a maths puzzle
· Begin to comprehend that there is a difference between inventing maths and discovering it
· Think about whether there is any such thing as nothing
Others will also:

· Distinguish between the terms ‘invent’ and ‘discover’ in relation to numbers
· Demonstrate understanding of the functions and meanings of zero including that it does not represent nothingness
Key words for this unit

invent
discover
place-value
counting numbers 
zero

Lesson Outcomes (Pupil friendly) 

By the end of this lesson I will have thought about whether people invented numbers or discovered them and about how zero is used in maths.

Resources

· A3 Paper (for measuring arm length)

· Calculators (optional)

· Pupil Resources 1 and 2

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

Ask pupils to complete this short activity. For less able it may be better to restrict the number that is first thought of to a number below 10, and to suggest that pupils write down their calculations so they do not forget the previous number. 

Think of a number;

· Add 10;

· Double the result;

· Subtract 6;

· Divide by 2;

· Take away the number you first thought of;

· The answer is….7

Some pupils, having made an error along the way, will not finish with 7: ask them their first number and go through the calculations as a whole class. Explain that this activity works for any number. It could be explored with higher numbers by using calculators.

If pupils have been introduced to algebra, it is possible to explain how this works by substituting x for the unknown number.

Otherwise, explain it using the Ancient Egyptian method. Use a star* for the unknown number. Pupils may understand more fully if they complete the task alongside you.

Think of a number         *
Add 10                         * IIIIIIIIII

Double                         * IIIIIIIIII
                                   * IIIIIIIIII

Subtract 6                    * IIIIIII

                                   * IIIIIII

Divide by 2                   * IIIIIII

Take away *                    IIIIIII

How did we make it easy to explain why the activity always works whichever number you pick as the ‘unknown number’?

We used pictures (diagrams) to explain it, instead of numerals.

Something that looked like a riddle or a party trick has been explained.

Main Activities

Activity 1

Read together Resource 1: ‘How did mummies do maths?’ and complete the measuring activity described on the sheet. This demonstrates the importance of having standard measurements. The Ancient Egyptians learnt to use maths for counting, measuring, and solving problems on their building projects. 

Stress to pupils that ancient peoples like the Egyptians used maths for practical reasons and purposes – for counting, building etc.

Activity 2

This is a discussion activity based upon Resource 2: Are numbers real? The text should be displayed.
If asked this question, the Ancient Egyptians may well have replied that numbers were invented to help them with their technologies.

Ensure that pupils know the difference between INVENT and DISCOVER. Ask for or give familiar examples as necessary.

This is partly a preparation for Lesson 2 when pupils are introduced to an Ancient Greek (Pythagoras) who set the scene for ‘discovery’ rather than ‘invention’ of numbers. 

Pupils should be encouraged to think. It is not necessary for them to come to conclusions.

Plenary / last thoughts

Write on the board for pupils the question:

       Is there any such thing as nothing?

Write the number 0 (zero) where it can be seen.

What is this number called?

What does it stand for or represent?

Pupils give responses (eg ‘nothing’).
Did the Ancient Egyptians have a symbol for zero? (No)

Can you think of two ways we use zero in numeracy?

1.  To help pupils ask them how we show the difference between these numbers:

     28,    280,    2800

Briefly discuss the use of zero in place value.

2.  As a counting number e.g. 0,1,2,3….

The Babylonians invented the place-value system and used zero as a place-value symbol. But they did not think of using zero as a counting number.

Zero as a counting number was first used in India in about the 5th century AD. It took 700 years longer for it to start being used in Europe!

Did the Indian mathematicians INVENT or DISCOVER zero?

Does zero ever mean ‘nothing at all’? No. It means that there are none of the particular things in question.

G + T: can you puzzle out this statement and explain it?

     Zero = SOMETHING not being there, not NOTHING being there.

    Is there any such thing as absolute nothing?

Differentiation / Extension

Look for an Egyptian Number Chart in textbooks or on the internet. Use it as a basis for making up a number system of your own.

Investigate the Mayan (300 – 600 AD) number system. Discover what symbol they used for zero in their place value system (a shell). Like the Babylonians, they did not see the use of zero as a counting number.
Assessment

There is no formal assessment for this introductory lesson. Informal assessment of the lesson objectives may be achieved through monitoring depth and range of pupil discussion.

Notes to teacher

This lesson serves as a short introduction to the history of numbers. The focus is on Ancient Egyptians because they are likely to have been met in the history curriculum, but there is a suggestion in Extension Activities for additional research into the Mayan number system.

The Ancient Egyptians saw numbers as tools invented to meet their practical purposes. In Lesson 2 we shall see how the Ancient Greeks turned this idea on its head.

The Babylonian, Egyptian and Mayan cultures all used a symbol for zero in their place-value systems but the Hindus of India introduced it as the first of the counting numbers. It does not represent ‘absolute nothing’ but only the absence of any particular objects of the kind in question. Zero is not the opposite of infinity.

Science and theology agree that there is no place for ‘nothingness’ in the universe.

Maths too would seem to concur.

In Activity 1, pupils read Resource 1 and learn how the Ancient Egyptians counted and measured for practical purposes. Pupils complete a short measuring activity to demonstrate the importance of standard measurements.

In Activity 2, pupils read Resource 2 and reflect on the question, ‘Are numbers real?’ They are not expected or required to come to firm conclusions but rather to realise that the question is an interesting one.  They distinguish between the terms INVENT and DISCOVER.

In the Plenary, pupils discuss uses of the symbol zero in place-value and as a counting number. Some will understand that zero does not represent absolute nothingness.

Duration 
1 hour 30 minutes
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