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Pupils should learn to: As outcomes, Year 7 pupils should, for example:
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GEOMETRY AND MEASURES Geometrical reasoning

Identify and use the geometric properties 
of triangles, quadrilaterals and other 
polygons to solve problems; explain and 
justify inferences and deductions using 
mathematical reasoning

Use, read and write, spelling correctly: 
polygon, regular, irregular, convex, concave…  
circle, triangle, isosceles, equilateral, scalene, right-angled, 
quadrilateral, square, rectangle, parallelogram, rhombus,
trapezium, kite, delta… and names of other polygons.

Visualise and sketch 2-D shapes in different orientations or 
use dynamic geometry software to draw them. Describe what 
happens and use the properties of shapes to explain why. 

For example:

•	 Imagine a square with its diagonals drawn.  
Remove one of the triangles. What shape is left?  
How do you know? 

•	 Imagine a rectangle with both diagonals drawn.  
Remove a triangle. What sort of triangle is it? Why?

•	 Imagine joining adjacent midpoints  
of the sides of a square.  
What shape is formed by the new lines?  
Explain why.

•	 Imagine a square with one of its corners cut off.  
What different shapes could you have left?

•	 Imagine an isosceles triangle. Fold along the line of symmetry. 
What angles can you see in the folded shape?  
Explain why.

•	 Imagine a square sheet of paper. Fold it in half and then in 
half again, to get another smaller square. Which vertex of the 
smaller square is the centre of the original square? 

	 Imagine a small triangle cut off this corner. Then imagine the 
paper opened out. What shape will the hole be?  
Explain your reasoning.

	 Imagine what other shapes you can get by folding a square of 
paper in different ways and cutting off different shapes.
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GEOMETRY AND MEASURES Geometrical reasoning

Identify and use the geometric properties 
of triangles, quadrilaterals and other 
polygons to solve problems; explain and 
justify inferences and deductions using 
mathematical reasoning (continued)

Triangles, quadrilaterals and other polygons

Review the properties of triangles and quadrilaterals. 

For example:

•	 Using a 3 by 3 array on a pinboard, identify the eight distinct 
triangles that can be constructed (eliminating reflections, 
rotations or translations). Classify the triangles according to 
their side, angle and symmetry properties.

•	 In this pattern of seven circles, how many different triangles 
and quadrilaterals can you find by joining three or four points 
of intersection?

	 What are the names of the shapes and what can you find out 
about their angles?

Begin to identify and use angle, side and symmetry properties of 
triangles, quadrilaterals and other polygons. For example:

•	 Start with a 2 by 1 rectangle.  
Make these two shapes.  
What new shapes can  
you make with them?  
Name them and discuss  
their properties.
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GEOMETRY AND MEASURES Geometrical reasoning

Use the properties of angles at a point and on a straight line, and 
the angle sum of a triangle, to solve simple problems. Explain 
reasoning.

For example:

•	 What different shapes can you  
make by overlapping two squares? 

	 Can any of these shapes be made?

	 rectangle		  pentagon	 decagon 
	 rhombus		  hexagon	 kite 
	 isosceles triangle	 octagon	 trapezium

	 If a shape cannot be made, explain why.

	 What shapes can you make by overlapping three squares?

•	 Two squares overlap like this. The larger square has one of its 
vertices at the centre of the smaller square.

	 Explain why the shaded area is one quarter of the area of the 
smaller square.

•	 Explain why a triangle can never  
have a reflex angle but  
a quadrilateral can.

•	 Provide a convincing argument to explain why it is always 
possible to make an isosceles triangle from two identical right-
angled triangles.

•	 Use Logo to write instructions to draw a parallelogram.

Identify and use the geometric properties 
of triangles, quadrilaterals and other 
polygons to solve problems; explain and 
justify inferences and deductions using 
mathematical reasoning (continued)



As outcomes, Year 8 pupils should, for example:

© Crown copyright 2008 00366-2008PDF-EN-01

As outcomes, Year 9 pupils should, for example:

189The National Strategies | Secondary  
Mathematics exemplification: Y8, 9

GEOMETRY AND MEASURES Geometrical reasoning

Use angle and side properties of triangles, and angle 
properties of parallel and intersecting lines, to solve 
problems. Explain reasoning. For example:

•	 Use alternate and corresponding angles to explain 
why any scalene triangle will tessellate.

•	 This tiling pattern can be  
found in the Alhambra  
Palace in Granada, Spain.

	 How would you describe the pattern over the 
telephone to someone who has never seen it?

	 The pattern can be made by using these two tiles.

	 Suggest how to construct them.
	 What other patterns can you make with these two 

tiles?
	 Reproduce the tiling pattern using computer tiling 

software.

•	 The angle at the vertex of  
a regular pentagon is 108°. 

	 Two diagonals are drawn  
to the same vertex to make  
three triangles.

	 Calculate the sizes of the angles in each triangle.

	 The middle triangle and one of the other triangles 
are placed together like this.

	 Explain why the triangles fit together to make a new 
triangle. What are its angles?

108°
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