
Pack 2: Angles and shapes

Session A: Describing polygons

Resources needed: Geoboard: https://mathsbot.com/manipulatives/geoboard

The purpose of this session is to create lots of different shapes and think about 

the different ways that we describe and label them. Examples and non-examples 

of polygons are explored.

Talk Task

Ask learners to use geoboards to show you what they know about 2-D shapes. 

Encourage them to make examples and think about the different ways to talk 

about the shapes. E.g. shape name, number of sides, angles, vertices.

Let the learners take the lead in where the discussion goes. Here are some 

questions to guide what to find out about:

• Do they know the mathematical word for ‘corners’ is vertex or vertices when 

there is more than one? 

• Do they know the shape names: triangle, quadrilateral, pentagon, … ? 

• Do they know the names of any special quadrilaterals? E.g. rectangle, 

parallelogram, trapezium, kite, rhombus

Think about the questions and prompts you can give to find out what they can 

do. Encourage them to make lots of examples of the same shape to create 

opportunities to talk about what is the same and what is different.

To support with the investigations on the activity sheet, talk about the angles 

inside some of the shapes that are made. Revise the language of acute, obtuse 

and right angle (using the speech bubbles) and identify examples of each within 

shapes.

Towards the end of the session, focus attention on something that is similar 

about all of the shapes explored so far. Shapes made on the geoboard all have 

straight sides and three or more angles. They are polygons. At the end of the 

sheet are some non-examples, discuss why each one is not a polygon. 

Activity

The activity sheet provides statements for leaners to 

investigate if true or false. There is space provided to draw 

examples of the true statements. When the statement is 

false, encourage them to draw something that is as close as 

they can get. The final question is more open and can be 

extended to thinking of questions to investigate.

Video guidance

Step-by-step
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Pack 2 Session A

Activity: Describing polygons

1) Is each one true or false? Show an example or if you 

think it is false, show how close you can get.

I can make a quadrilateral 

with three acute angles

I can make a pentagon 

with two right angles

I can make a triangle with 

an acute angles

I can make a hexagon 

with two right angles

2) Write your own statements. One true and one false.

Answers



Pack 2: Angles and shapes

Session B: Composing shapes

Resources needed: Scissors 

The purpose of this session is to make and describe lots of different shapes, with 

a focus on reasoning about angles within them.

Talk Task

Cut up the five shapes at the bottom of the page and play around with the 

different shapes you can make by placing these together in different ways. Talk 

about the shapes created using the language and properties explored in the 

previous session: shape names, sides, angles, vertices.

Pause and focus on the properties of each of the five shapes that are being used 

to build. There is a square and the two smaller triangles fit inside. Ask learners to 

talk about what they know about the angles within these three shapes.

Every angle in the square is a right angle.

How can you convince me that these are 45 degree angles in the triangles?

Write the value of each angle onto the shapes and use the triangles to work out 

the angles within the larger triangle and the parallelogram The sheet shows how 

the two smaller triangles fit within them. The parallelogram has two angles that 

are 90 + 45 = 135 degrees. 

Label the angles within all of the shapes and return to using the pieces to 

compose lots of different shapes and describe their properties.

How many quadrilaterals can you make? How many hexagons can you make? 

Working out the angles inside each shape is an opportunity to review a range of 

addition strategies. 

If suitable you can extend this activity by exploring the angle sum of different 

polygons. Noticing that adding the four angles at each vertex of a quadrilateral 

gives a sum of 360 or that for a triangle the sum of the three angles is always 

180 and for a hexagon the sum of the six angles is always 720. 

Activity

The activity sheet provides a pattern of squares and 

equilateral triangles. Learners are to visualise, identify and 

shade in lots of different shapes on the pattern. Space is 

provided below for them to write what they know about the 

shapes they have found. 

Video guidance

Step-by-step
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Pack 2 Session B

Activity: Composing shapes

Write the names of the shapes you found.

What can you write about each shape?

Squares and equilateral triangles have been used to make a pattern.

How many different shapes can you find in the pattern? Shade some in.

Hexagons have six straight 

sides and six angles

Pentagons have five straight 

sides and five angles

Polygons with four straight sides are called quadrilaterals. 

A rectangle, a parallelogram, a rhombus and a trapezium are all quadrilaterals

A heptagon has 

seven straight sides 

and seven angles

Answers



Pack 2 Symmetry

Session C: Reflection symmetry

Resources needed: Scissors, ruler, mirror (if possible), pictures of Taj Mahal

The purpose of this session is for you to find out what learners know about 

symmetry and explore different ways to explain what reflection symmetry means.

Talk Task

Experiences with symmetry in primary school focus on mirror lines and seeing 

how images and shapes reflect onto themselves. Examples of this type of 

reflection symmetry can be seen everywhere from insects and plants to the 

buildings we build and the symbols and logos we use. 

Ask learners to talk about their experiences with symmetry and use the items on 

the sheet to think about the details of what we mean when we say an image, 

pattern or shape is symmetrical. The human body and in particular the face is a 

useful place to start a discussion. The owl, the leaf and the snowflake are there 

to prompt thoughts about the places in nature that symmetry can be found. 

Identify lines of symmetry and think about different ways that you can explain 

how you know that this is a line of symmetry. This could include showing that 

everything is on one side is also on the other and folding or using a mirror to see 

how one half reflects exactly onto the other half.

The picture of a building is a drawing of the Taj Mahal complex in India. This 

building and the surrounding gardens are rich in symmetry.  The angle of the 

drawing stops you folding and lining up; however, you can see the symmetry in 

the gardens and the building. Use the internet to find other images and discuss 

the line of symmetry that can be seen. Extend the discussion by thinking of other 

buildings that learners know that have reflection symmetry. Extend further by 

thinking of other examples of symmetry in the world around us.

Cut up the tiles at the end of the page and play around with creating examples 

and non-examples of patterns with line symmetry. Identify lines of symmetry 

encouraging learners to explain how they know. What is the greatest number of 

lines of symmetry you can find in a pattern you create?

Activity

The activity sheet provides experiences with completing 

symmetrical images and identifying lines of symmetry, then 

creating patterns with different lines of symmetry by shading 

in squares on a grid. You can provide squared paper for 

learners to explore further.

Video guidance

Step-by-step
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Activity: Reflection symmetry

1) Complete the other side of the symmetrical images.

3) Shade in parts of the grids to make patterns with given lines of symmetry.

2) Draw on the lines of symmetry onto these flags. Ignore the colours.

No lines of symmetry

There is more than one way to complete these. 

Notice any extra lines of symmetry in the patterns – some here shown in black

Answers



Pack 2: Symmetry

Session D: Symmetry of regular polygons

Resources needed: Scissors, ruler, tracing paper

The purpose of this session is to use reflection symmetry to identify that each 

shape has sides of the same length and angles of the same size and use the 

words regular and irregular to describe polygons 

Talk Task

Use two copies of the Talk Task sheet and cut out the shapes on one of them. 

Review the meaning of the word polygon (a shape with three or more straight 

sides). Take the time to explain why the shapes on the sheet are polygons and  

discuss and explore the symmetry these shapes have. 

Focus on reflection symmetry, noticing when the lines of symmetry are already 

marked on the shape. Use these to discuss if the statement at the top of the 

sheet is true or false. The lines of symmetry already marked all pass through a 

vertex, however for most of the shapes there are more lines of symmetry. 

Returning to this after the activity allows you to notice that the regular polygons 

with all lines of symmetry passing through a vertex have an odd number of sides.

You may wish to explore rotation symmetry by holding the cut-out shape in place 

with a pencil at the centre mark and rotating. This is not necessary but 

interesting to compare with reflection symmetry. To describe how many times the 

shape fits onto itself when rotating you say its order of rotational symmetry. 

The triangle has rotational symmetry of order 3.

The square has rotational symmetry of order 4. 

Throughout the discussion, draw attention to what the symmetry tells you about 

the properties of the shape. How can you convince me that every side is the 

same length and every angle is the same size? These shapes are called regular. 

Sketch some irregular examples of each polygon.

Notice the connection between the number of sides and the number of lines of 

symmetry for each. Is it the same for all regular polygons? This is continued in 

the activity.

Activity

The activity sheet provides a table for learners to complete 

with the name of each regular polygon and information about 

symmetry. Write in the information for the shapes explored in 

the Talk Task and cut out the shapes to fold and explore in 

order to complete the table.

Video guidance

Step-by-step
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Activity: Symmetry of regular polygons

Regular polygon
Number of 

sides

Number of 
lines of 

symmetry

Rotational 
symmetry of 

order …

Triangle 3 3 3

Quadrilateral (square) 4 4 4

Pentagon 5 5 5

Hexagon 6 6 6

Heptagon 7 7 7

Octagon 8 8 8

Nonagon 9 9 9

Decagon 10 10 10

Complete the table with information about each regular polygon. Cut 

out, fold and rotate the shapes to check the pattern is correct.

Answers


