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Unit 7: Pythagoras and the world as numbers



Lesson 4 of 4: Lesson Plan: Do some things never change?

Objectives of the lesson

· Explore ideas of peace, perfection and infinity in Islamic design
· Begin to understand that the geometrical shapes represent the ‘real’ or perfect world behind our world of appearances
· Create own artwork based on these concepts
Lesson Objectives

By the end of this lesson most pupils will…

· Be aware of the different purposes behind Islamic and Western art
· Design a tile understanding that Islamic tile patterns are based on geometric shapes
· Use a computer graphics programme to create a tile and translate it and its reflection along a line
· Choose designs which to them represent peace, perfection and infinity

· Create and explain a piece of art in which shapes are used symbolically
Some will only:

· Be aware that Islamic art is based on ordered patterns, and is different in many ways from Western art
· Recognise patterns in Islamic designs
· Manipulate geometric shapes to create an ordered pattern
· Use a computer graphics programme to create a tile and translate it along a line
· Create a piece of art based on geometric shapes and explain what meaning the composition has for them
Others will also:

· Connect Muslim ideas about geometry with what they already know about the ideas of Pythagoras and Plato
· Recognise that for Muslims, tile patterns create links between art, maths, science and religion
· Use a computer programme to transform shapes, and to predict and discuss the patterns
· Create a piece of art in which shapes are used symbolically and explain the symbolism.

Key words for this unit

Islam
Muslim
geometric shapes
tessellate
symmetry

translate
reflect
transform
symbolic
unity

perfection
infinity

Lesson Outcomes (Pupil friendly) 

By the end of this lesson, I will be able to create patterns and a composition using geometric shapes in meaningful and symbolic ways and explain what they mean.

Resources needed to teach this lesson

· Pupil Resource 1: Islamic Tiles

· Teacher Resource PPT: Tile Patterns (Big File 886kb)

· Pupil Resource 2: Using a graphics programme to make tiles

· Templates 1 and 2

· Teacher Resource 1: shapes

· Teacher Resource 2: CND logo

· Pattern blocks and other 2D shapes, glue and scissors

· 10cm squared paper, rulers and compasses (for some)

· Triangular grid paper for ICT extension activity

· Examples of Western art (The TES supplement ‘Teacher’ is often a good source of free posters.)

Optional

· Islamic patterns by J. Bourgoin (Dover) for pupils (available from Amazon).

· 3D Geometric Designs by John Locke (Dover) for pupils (available from Amazon).

· Geometric Patterns from Islamic Art and Architecture by Robert Field (Tarquin Publications) for teacher information (available from Amazon).

· Islamic music CDs are available from The Festival Shop: www.festivalshop.co.uk 

· Useful websites:

· The Muslim Educational Trust: www.muslim-ed-trust.org.uk 

· The Islamic Foundation: www.islamic-foundation.org.uk 

· For ceramic designs: www.islamicart.com 

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

If possible, show examples of the work of different western artists – perhaps an abstract, a landscape, a portrait, a still life.

What do you like about these pictures?

Why do artists paint pictures?

Western art aims to show us the world through the eyes of the artist; we see what she/he wants us to see; in abstract art we try to work out the artist’s meaning or intention. The role of the artist is crucial.
Often we like a picture because we find it beautiful, or colourful, or peaceful, or it tells a story for us. It has to interest us. The picture links us to the artist. Artists usually sign their work.

Signed paintings by famous artists can cost thousands of pounds.

Display examples of Islamic art from art packs, books or the internet (see Resources).

Alternatively, open Teacher Resource PPT: Tile patterns (note – big file).

This is Islamic art. Can you find some differences from the Western art we have been looking at?

Discuss features – notably, repeating symmetrical patterns. Which geometric shapes can pupils recognise?

Islamic artists are not interested in signing their work or making lots of money.

They want to make something beautiful to remind themselves and others of Allah, and the unchanging, perfect world they believe is behind the ever-changing world of our senses.

Main Activities

Activity 1

Explain to pupils that early Islamic scholars admired Pythagoras. They came to see maths, and especially geometrical shapes, as a link between the natural world and the spiritual world. The geometric designs give an impression of unending repetition, representing the infinite nature of the Creator.

Muslims became great mathematicians and astronomers. They decorated their buildings with decorative tiles, which were designed to remind all Muslims of the beautiful, perfect patterns believed to underlie the universe.

Many tiles begin with the circle and its centre. The 3 most important polygons in Islamic art (after the circle) are the equilateral triangle, the square and the hexagon. 

The square represents the Earth, the triangle human consciousness and the hexagon and circle the purity of heaven.

Draw these shapes for pupils and describe what they represent or use Teacher Resource 1. Encourage pupils to look for them in the Islamic tiles. Can they find reflected and translated shapes, or rotational symmetry?

Less able pupils and Year 4:

· Create Islamic designs using wooden or plastic pattern blocks. Alternatively use foam craft.

· Using a tessellation kit, select 8 blue rhombuses, 8 red rhombuses and 8 yellow squares. Use these to construct a design within a circle. Use a mirror to make the reflection and then either draw or use a digital camera to capture the product.

Average and more able:

· Create your own Islamic design by following the instructions on Pupil Resource 1. 

· Ask pupils to choose colours which for them express order/peace/perfection.

· Some could make a repeating pattern which would express the Muslim idea (shared by other religions) of God being eternal.

· Activities are presented in descending order of difficulty.

· Use a digital camera to capture the product.

Activity 2 (optional)
Use a graphics programme to create tile patterns.

This is a computer based activity which may be completed outside the actual lesson if required. The suggestions (on Pupil Resource 2) are based on ideas from the Numeracy Strategy and are presented in descending order of difficulty and skills requirements.

Plenary / last thoughts

Study together some of the patterns resulting from the activities.

Islamic art represents the abstract ideas of peace, perfection and infinity through repeating geometrical shapes and patterns.

Which of the class designs would you choose to represent these three ideas (concepts)? Why? Do they have lots of symmetry? Does every piece look like every other piece? No empty spaces (irregularities)?

Could you improve on or change any designs to give a stronger impression of these concepts?

More able: In what ways do Muslim ideas about art connect to the ideas of Pythagoras and Plato? 

They are all linked by an acknowledgement that there is more to the universe than what we can know through our senses. They all believe that maths and geometric shapes create a ‘bridge’ between the seen and the unseen worlds.

Differentiation / Extension

The activities are already differentiated.

Music: 
Listen to a CD of Islamic music during the activities.

Logos: 
Look at the CND ‘Ban the Bomb’ logo. In what ways is it similar to Islamic tiling in design and purpose?

Art appreciation: 

‘The artist is the hand that plays, touching one key or another to cause vibrations in the soul.’ (Claude Monet)

Look at these examples of abstract art. Shape is very important in the composition of each of them. They can all be found in The Story of Painting by Sister Wendy Beckett. How do they use shapes? What are the similarities to/differences from Islamic art?

· Kasimir Malevich: ‘Dynamic Suprematism’

Malevich once said, ‘The object in itself is meaningless – the ideas of the conscious mind are worthless.’

· Piet Mondrian: ‘Diamond Painting in Red, Yellow and Blue’
Mondrian used only primary colours, black and white, and straight-sided forms. He belonged to the Neo-Plasticism movement which aimed to de-naturalise art and express the idea of universal harmony.

· Robert Delaunay: ‘Rythme sans fin’
· Kandinsky painted the five paintings listed below. He claimed that when he saw colour he heard music, and said that art linked colour and musical harmony.
‘Im Blau’
‘Balancement’
‘Composition’
‘Gravitation’
‘Cercle Jaune’

All the above are available as inexpensive posters at www.Allposters.co.uk  

Islamic art represents peace, perfection and infinity.

What sort of concepts do the pictures above represent, do you think?

G + T: Read some of the things said by the artists themselves and evaluate them from the point of view of an Islamic artist.

ICT

Go to: www.askasia.org/image/drawing/i000531a.html 

Follow step-by-step instructions for 

a)
constructing the star hexagon pattern;

b) 
constructing hexagons from a triangle grid.

(The activities are paper, not computer based and triangular grid paper is required for the second activity).

Assessment

The main activities will produce evidence of pupils’ skills in and understanding of Islamic design.

The following creative activity will informally indicate their own ability to use symbolism in art and demonstrate their own spiritual understanding of the deeper meanings behind Islamic design:-
Art composition: Create a composition using geometric shapes which reflects your own ideas about peace, perfection or infinity. It may be in whatever style you choose. 

You should be able to explain why you have chosen the shapes you did, and why you have positioned them where you have, and why you chose the colours you did. 
Use Template 1 if required.

Notes to teacher

This unit links well to QCA Unit 6b: ‘What is the role of the mosque?’ and a visit to a mosque would allow for first-hand experience of Islamic tile design in a place of worship.

In Lesson 1 of this unit, pupils reflected on whether numbers were ‘invented’ or ‘discovered’ and saw how the Ancient Egyptians used numbers for practical purposes.

In Lesson 2, pupils were introduced to Pythagoras and his belief that numbers and shapes have a deep universal meaning. 

In Lesson 3 pupils saw how Plato developed these ideas to imagine a perfect, invisible world beyond the world of our senses.

This lesson shows how Islam, with its great respect for Ancient Greek maths and philosophy, combines geometry and religion in art.

Islamic culture embraced Greek philosophy and mathematics from earliest times. The study of geometry awoke an interest in the stars and astronomy. The search for mathematical and religious purity and unity led Muslim scholars and artists to express Islamic beliefs in abstract art and design patterns based on geometric forms.

These patterns may be repeated and tessellated indefinitely to symbolise perfection and infinity. 

Islam traditionally believes that Western art, with its emphasis on ‘freedom of expression’, can ensnare the mind and lead it away from what is real towards what is illusionary. In Islam, art is primarily a form of meditation, or worship. It provides an aesthetic experience which fuses together art, religion, maths and science. Islamic artists do not seek to express themselves but to create beauty. They seek to describe the order and logic which they believe to be inherent in the universe.

The circle is a symbol of eternity in many cultures, and the circle and its centre are the point at which Islamic patterns begin. It has been described as the parent of all polygons, both containing and underlying them (link to Unit 1, Lesson 4: Adventures in Flatland).

In the Introduction pupils compare samples of Islamic and Western art.

In Activity 1 pupils create a patterned tile and tessellate it.

In Activity 2 (optional) they use a computer graphics programme to create tile patterns. This activity links to the Numeracy Strategy.

In the Plenary, pupils critically reflect on their designs and select those which could represent peace, perfection and infinity. The more able are challenged to connect Muslim artistic ideas to the beliefs of the Ancient Greeks.

The suggested art composition in which pupils use geometric shapes to create their own composition reflecting their own ideas about peace, perfection or infinity, is an important part of the lesson, and may be used as an informal assessment of pupils’ spiritual development.

The End of Unit Activity which follows refers pupils back to the question in Lesson 1: ‘Are numbers invented or discovered?’ and pupils reflect on whether this unit has helped them to come to a decision, changed their minds, or left them still uncertain. No right or wrong answers here!

Duration 
2 hours

Group
Years 4, 5, 6 with teacher differentiation for Year 4

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

Cross Curricular Areas
Speaking and listening


Numeracy [line and reflective symmetry, reflection and translation]


Foundation Subjects: Art and Design


Critical thinking


Creativity
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