TEACHING MATHS  THROUGH ISLAMIC ART

Triangles and hexagons

Open the compass about two inches and press the point into the paper. This is the ‘invisible’ starting point from which the design will unfold. Draw a circle with the compass. This is the circle of unity.

1

Put the compass point anywhere on the circumference of the circle and swing the pencil leg so that a mark is made on the circumference. Move the point of the compass to the pencil mark and make another pencil mark on the circumference.



Continue doing this round the circle until there are six marks. From these six marks the series of hexagons and six-pointed stars illustrated here can be made.
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Join up the points in sequence round the circle to make the six-sided polygon, a hexagon. This has three pairs of parallel lines.
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Next join up every second point. 
You now have an equilateral triangle.
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Join up the other three points and you have a second equilateral triangle. Together these two triangles make up a hexagonal star. One triangle points up to heaven, the other points down to earth. Three pairs of parallel lines make up the star. In the middle of the star is another hexagon.
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Joining up every second point of the inner hexagon makes another equilateral triangle in the inner hexagon. Joining up the other points makes

a second equilateral triangle and another six-pointed star with a hexagon in the middle.
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This pattern can go on and on. In this

sequence of patterns the stars and hexagons change position.
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In another sequence the points are always in the same position. This is done by joining up the centres of the lines of the hexagons to make the triangles. To find the centres, lightly draw lines joining the opposite points of the star. These lines will cross the sides of the inner hexagon in the middle. You can now join up the centres of every second line to make one equilateral triangle and the centres of the other three lines to make the star.

Triangular or isometric grid can be used to make patterns of hexagons and hexagonal stars. We suggest you tape a clean sheet of paper over the grid and draw on the plain paper using the grid as a guide. This has the advantage of allowing the pattern to develop without the grid becoming too much of a distraction. Point out to pupils that the grid can be used either horizontally or vertically depending on the pattern you are making. Ready-printed isometric paper is available from educational suppliers.
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For a simple design start by colouring a small hexagon made up of six triangles. A triangle added to each of the sides of the hexagon will then make a six-pointed star. The star can be enclosed in a bigger hexagon by adding six diamonds. A bigger star and a bigger hexagon can then be made and so on.

Squares and Octagons
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The eight-pointed octagonal star, which is made of two overlapping squares in a circle, is the basis of many Islamic patterns. The square on its side is considered to be static; the square on its point is considered to be active.
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Notice the four pairs of parallel lines that make up the octagonal star. Joining up the points will make an octagon. In the centre of the octagonal star there is another octagon.
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The points of the octagonal star are short. In some designs, the points of this star are increased by extending all the sides of the squares in both directions.
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Other designs are constructed by making a cross from the octagonal star. In tile patterns, this cross is combined with the short-pointed octagonal star.

Make circular templates with the circumference divided into eight equal parts. Show pupils how to use these circle templates to make the octagon, the short-pointed octagonal star and the cross.

Another way to form a template is to fold a square of paper in half from corner to corner to form a triangle, fold this triangle in half and then in half again. Open it out, put your compass point in the centre where the fold lines cross and draw a circle. The fold lines will divide the circumference of the circle into eight. Join these points to make an octagon.
Taken from a publication produced by The Victoria and Albert Museum – written by Lydia Sharman 1993
