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Starter

National Curriculum - Geometry

Use the post it notes to: 

•Tell me what you don’t know

• Ask questions...?

Highlight the areas in the KS3 curriculum you are 
giving them a foundation for at KS1 and KS2



Golden Threads

• Conceptual understanding

• Connections between topics

• Fluency, Reasoning and Problem solving

• Misconceptions in mathematics

• KS2/ GCSE 9-1 Mathematics curriculum



Angles in the curriculum

KS1 – Describe position, direction and movement 
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KS2 – Measure angles in degrees and define types of 
angle.

- Use angle facts to find missing properties (interior, 
straight line, around a point, vertically opposite etc.)



Angles in KS1

KS1 – Describe position, direction and movement 
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• Link with fraction of an amount – part of a whole

•Key vocabulary – clockwise/anti-clockwise

- Could develop misconception if using left/right



Angles in KS2

KS2 – Measure angles in degrees and define types of 
angle.

- Use angle facts to find missing properties (interior, 
straight line, around a point, vertically opposite etc.)

•Why 360°? 

•Misconception when using a protractor scales

•Rote learning of interior angles vs. link with prior 
knowledge



Why 360°?

• The Sumerians watched the Sun, Moon, and the five visible planets (Mercury, 
Venus, Mars, Jupiter, and Saturn), primarily for omens. They did not try to 
understand the motions physically. They did, however, notice the circular track of 
the Sun's annual path across the sky and knew that it took about 360 days to 
complete one year's circuit. Consequently, they divided the circular path into 
360 degrees to track each day's passage of the Sun's whole journey. 
This probably happened about 2400 BC.

• That's how we got a 360 degree circle. Around 1500 BC, Egyptians divided the 
day into 24 hours, though the hours varied with the seasons originally. Greek 
astronomers made the hours equal. About 300 to 100 BC, the Babylonians 
subdivided the hour into base-60 fractions: 60 minutes in an hour and 60 
seconds in a minute. The base 60 of their number system lives on in our time 
and angle divisions.

• An 100-degree circle makes sense for base 10 people like ourselves. But the 
base-60 Babylonians came up with 360 degrees and we cling to their ways-4,400 
years later.



• In 1936, a tablet was excavated some 200 miles from Babylon. Here one should 
make the interjection that the Sumerians were first to make one of man's 
greatest inventions, namely, writing; through written communication, knowledge 
could be passed from one person to others, and from one generation to the next 
and future ones. They impressed their cuneiform (wedge-shaped) script on soft 
clay tablets with a stylus, and the tablets were then hardened in the sun. The 
mentioned tablet, whose translation was partially published only in 1950, is 
devoted to various geometrical figures, and states that the ratio of the perimeter 
of a regular hexagon to the circumference of the circumscribed circle equals a 
number which in modern notation is given by 5760+36602 (the Babylonians 
used the sexagesimal system, i.e., their base was 60 rather than 10).

• The Babylonians knew, of course, that the perimeter of a hexagon is exactly 
equal to six times the radius of the circumscribed circle, in fact that was 
evidently the reason why they chose to divide the circle into 360 degrees (and 
we are still burdened with that figure to this day). The tablet, therefore, gives ... 
π=258=3.125.



Why 360°?



Draw yourself a triangle….

•Cut out the triangle

•Colour each angle a different colour

•Tear off a corner and then separate the remaining 
two corners:

•Arrange so the points of each corner meet



180o

What do the angles inside a 
triangle always add up to?

These are interior angles –
they are on the inside



180o

180o

What do the interior angles of a 
quadrilateral always add up to?

180o + 180o = 360o



Name of polygon Number of sides Number of triangles
inside polygon

Sum of interior 
angles

Triangle 3 1 1 x 180 = 180o

Quadrilateral 4 2 2 x 180 = 360o

Pentagon

Hexagon

Heptagon

Octagon

A polygon with n
sides

5
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8

n

3

4

5

6

n - 2

3 x 180 =

4 x 180 =

5 x 180 =

6 x 180 =

(n-2) x 180 =

540o

720o

900o

1080o

180(n – 2)o



Pentagon

180o

180o

180o

3 x 180o = 540o



Name of polygon Number of sides Number of triangles
inside polygon

Sum of interior 
angles

Triangle 3 1 1 x 180 = 180o

Quadrilateral 4 2 2 x 180 = 360o

Pentagon 5 3 3 x 180 = 540o

Hexagon

Heptagon

Octagon

A polygon with n
sides

6

7

8

n

4

5

6

n - 2

4 x 180 =

5 x 180 =

6 x 180 =

(n-2) x 180 =

720o

900o

1080o

180(n – 2)o



Hexagon

180o

180o

180o

180o

4 x 180o = 720o



Name of polygon Number of sides Number of triangles
inside polygon

Sum of interior 
angles

Triangle 3 1 1 x 180 = 180o

Quadrilateral 4 2 2 x 180 = 360o

Pentagon 5 3 3 x 180 = 540o

Hexagon 6 4 4 x 180 = 720o

Heptagon

Octagon

A polygon with n
sides

7

8

n

5

6

n - 2

5 x 180 =

6 x 180 =

(n-2) x 180 =

900o

1080o

180(n – 2)o



Heptagon

180o

180o

180o

180o

180o

5 x 180o = 900o



Name of polygon Number of sides Number of triangles
inside polygon

Sum of interior 
angles

Triangle 3 1 1 x 180 = 180o

Quadrilateral 4 2 2 x 180 = 360o

Pentagon 5 3 3 x 180 = 540o

Hexagon 6 4 4 x 180 = 720o

Heptagon 7 5 5 x 180 = 900o

Octagon

A polygon with n
sides

8

n

6

n - 2

6 x 180 =

(n-2) x 180 =

1080o

180(n – 2)o



Octagon

180o

180o

180o

180o

180o

180o

6 x 180o = 1080o



Name of polygon Number of sides Number of triangles
inside polygon

Sum of interior 
angles

Triangle 3 1 1 x 180 = 180o

Quadrilateral 4 2 2 x 180 = 360o

Pentagon 5 3 3 x 180 = 540o

Hexagon 6 4 4 x 180 = 720o

Heptagon 7 5 5 x 180 = 900o

Octagon 8 6 6 x 180 = 1080o

A polygon with n
sides

n n - 2 (n - 2) x 180 = 180(n – 2)o



Generalising interior angles

If a polygon has n sides, we can split it up into 
n triangles.

So the sum of the interior angles of the n-sided 
polygon is:

180(n – 2)o



Exterior Angles

EXTERIOR  ANGLES  ALWAYS  ADD TO 360o

These are exterior angles – they 
are on the outside



Round a Hexagon
Brenda is walking round an irregular hexagon (a shape with six straight sides). She starts off 
part of the way along one of the sides.

At each vertex (corner) she turns.

How much does she turn in total when she has walked all the way round?

Use this example to prove that the sum of the external angles of any hexagon is 360 degrees.

How could we develop and deepen 
this investigation?

What questions could we ask the 
children to help secure their 
understanding of exterior angles on 
any polygon?



Area of a triangle

• Half that of a rectangle with the same width and length as the 
triangle’s base and height.

• Formula: a =
𝑏ℎ

2



Area of a parallelogram

• Equal to the area of a rectangle with the same width and length as 
the parallelogram’s base and height.

• Formula 𝑎 = 𝑏ℎ



2D and 3D Shapes

KS1 – Recognise and name

- Identify and describe properties

KS2 – Draw and model

- Identify and build 3D shapes from 2D 
representations

- Classify and sort geometric shapes



Using your net…

•Construct the 3D shape

•Using 3 different colours mark the vertices, edges 
and faces

•Alternative: Use multi link blocks



Lines of symmetry

•Problems with using a mirror…

•The "Line of Symmetry" is the imaginary line where 
you could fold the image and have both halves 
match exactly.

•Give students the shapes and get them to fold it 
onto itself. Mark with a pen every successful fold.



Shading squares

The aim is for your students to be able to reflect the 
shaded squares across the line of symmetry.

In pairs, discuss the barriers/misconceptions that 
might arise. Try and come up with a resource or idea 
that helps develop conceptual and/or procedural 
understanding



Coordinates

KS2 – Describe positions on a grid as a coordinate

- Use coordinates to construct and translate polygons

- Reflect across an axis



(x,y)

• Along the 
corridor and up 
the stairs

• X is across, y to 
the sky





Translation

• A translation means to move a shape without 
changing it’s appearance

• The way a shape is translated can be given in 
words or using vector notation



Example: Translate the rectangle – right 5 squares, up 3 squares

Each corner of the 
shape must be put 
through the same 
translation



Translate the diamond:  four squares left, five squares down 



Translate the triangle 7 units left and
3 units down 



Translation – vector notation

Instead of writing ‘3 squares right, 2 squares 
up’, we can use vector notation instead

‘3 squares right, 2 squares up’ =   3
2()



Translation

How far left or right you 
move

How far up or down you 
move

• A negative number means moving left or down

a
b( )



)
( )

Translation

“4 squares right, 6 squares up”

“3 squares left, 5 squares up”

“6 squares right, 1 squares down”

“4 squares left, 5 squares down”

4
6(
-3
5

( )6
-1

( )-4
-5



Translate the triangle by ( )7-3



I don’t want the answer…

…I want questions.

Please also think about the following:

•Misconceptions that might arise in each question

•The links with other areas of mathematics

•How many different ways there are of solving each 
problem


