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Lesson 1 – Parent/
Child Version.

L.O: 

To Understand How 
to Translate a 2D 
Shape Into a 3D 
Shape.

STARTING ACTIVITY – (10 minutes)
Begin the lesson by asking your child to define 2D and 3D, with examples of 2D and 3D shapes. 
Lead them towards the idea of 2D referring to 2 ‘Dimensions’ and refers to any shape with just 
length and width, with examples such as cartoons, drawings and imagery. 

For 3D lead them towards the idea of there being a 3rd ‘Dimension’, depth, and that any shape with 
all three dimensions is a 3D shape, with examples such as a ball, a house or almost anything they 
see throughout their day. 

Ask them to draw the following polygon, reminding them that a polygon is a 2D straight sided shape 
of 3 or more sides. 

 Square   Pentagon

 Triangle   Octagon

MAIN TEACHING – (20 minutes)
Once they are all drawn ask your child if they know how to turn these into representations of 3D 
shapes. Explain that a simple way, but not the only way, to turn a 2D shape into a 3D shape is to 
draw a replica of the 2D shape directly above, or next to, the first, and draw lines connecting 
the vertices -the corners. Thereby extending the shape along the ‘plane’ of a new dimension. 
Explaining that the plane is the direction in which they have extruded their two 2D shapes to make 
one 3D one. If we imagine 2D shapes have height and width we now have a third measure for 3D.

Copy the figure below as an example by drawing two hexagons, one directly above the other, 
and then in another colour, draw lines between the matching vertices.

    Figure 1

Materials Required:
Pens of different colours

Key Words: 
2 Dimensional (2D)
3 Dimensional (3D)
Dimension
Vertex/Vertices
Plane
Perimeter
Surface
Polygon
Polyhedron
Prism
Cube
Cuboid
Cylinder
Sphere

Differentiation:
If your child is struggling to 
understand the shadows of certain 
3D shapes, use a physical object such 
as a ball or a dice and a light such as 
torch to show the pupils 

If your child finishes the worksheet 
quickly see if they can figure out what 
shadows would be made from light 
being shone on each shape from 
different angles.

Encke’s Lesson - Mathematics

Encke’s Lesson 1 - Mathematics 



Page 6

Objectives Geometry Extra 
Information

With the example done, ask your child to do the same for each of the polygons they’ve drawn, using 
a different colour pen when connecting the vertices of the two polygons, to keep it clear.

Explain that the shapes they have just drawn are wire representations of shapes called prisms, 
which are polyhedrons - 3D shapes with only straight edges. Tell them they have made octagon, 
pentagon, triangle and square based prisms. Explain that if all the sides are equal in their square 
based prism it is called a cube, if not it is referred to as a cuboid. Ask your child if they can think of 
any other way the shapes could have been made 3D, focusing on the triangle to make things easier. 

Explain that the triangle could have also been turned into a pyramid. Tell your child that a pyramid is 
a 3D shape with triangular faces, but can have any polygonal shape as its base. It may help to draw 
examples of a square-based and triangle-based pyramid on the board to help with the explanation.

Draw two circles, one above the other and join them by two parallel lines at opposite edges (as in 
figure 2). Ask your child of they can name the shape, acknowledge any mention of ‘circular (or circle) 
prism’ by reiterating that a prism is a polyhedron and therefore must have only straight edges. 

Explain that this new shape is a ‘cylinder’ and is one example of a 3D representation of a circle, ask 
them if they can think of another example, leading them towards the idea of a Sphere. Draw a sphere 
on the board (as in figure 3) and explain that just like a circle can be defined as having every point 
on its perimeter being equidistant -of equal distance- to the center, a sphere has every point on its 
surface equidistant from its center. Explaining also that the ‘perimeter’ of a 3D shape is called its 
surface.

   Figure 2     Figure 3  

Encke’s Lesson - Mathematics

Traffic light expected lesson 
outcomes:
 I can identify and define a polygon.
 I can identify and define polygons 

and polyhedrons and some of their 
properties.

 I can translate a 2D shape into 
a 3D shape by extension along 
a plane and identify some of its 
properties.
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MAIN TASK – (20 minutes)
Ask your child to imagine each of these 3D shapes they’ve drawn and then to imagine shining a torch 
on them and casting a shadow. Ask them to describe the shadow, leading them towards the idea 
of the shadow being 2D. Explain that all 3D shapes cast a 2D shadow and that depending on where 
you aimed the torch, you would be able to cast a shadow of our original 2D shapes.  
With your child/children comfortable with this concept, have them complete the accompanying 
worksheet.

PLENARY – (10 minutes)
Ask your child to consider more complex shapes and the shadows they may cast. Ask them to 
consider a regulation football and ask  them to describe its shape. Acknowledge any mention of 
spheres, saying that whilst it looks like a sphere, it is in fact made of several other shapes built up to 
create a sphere-like shape. Explain that if it were laid flat you would see the ‘net’ of the 3D shape, 
the net of a 3D shape being what the shape looks like when opened out. Explain that this net would 
be composed of several pentagons and hexagons (if there’s time have them guess how many - 12 
pentagons and 20 hexagons). 
Ask them if they could cast a hexagonal or pentagonal shadow whilst shining a torch on a football 
and why/why not. Explain that no single shape is dominant when looked at from any angle and so 
the shadow cast will always be a composite of two or more other shapes. Explain that as structures 
get more complex it becomes harder to identify the polygons that make up its surface, you can use 
a comparison between old and new game graphics, mentioning that all game graphics and cgi are 
formed from many polygons connected together to make a 3D shape.

Mind Blown: Optional peak into more advanced mathematics
If there is time, offer your child this thought experiment: if a 3D shape casts a 2D shadow, then what 
shadow would a 2D shape cast? Explaining that the shadow would be a 1D shape, a line so thin that 
it doesn’t exist (if it were any wider it would have a second dimension of width). 
Now ask what would create a 3D shadow? Explain that it would require a 4D shape, add not to worry 
too much about how they might look because 4D shapes are incredibly hard to picture as they don’t 
exist in our day to day life, but are real when dealing with advanced mathematics and physics. 

Tell your child that if they wanted to, they could even draw a representation of a 4D shape by 
repeating what they did to a 2D shape to represent it as 3D. If they were to draw two copies of a 3D 
shape and then draw lines between their vertices they would be extending a 3D object along a plane 
in a 4th Dimension, creating a 2D representation of a 4D shape, and if their initial 2D shape was a 
square, the final 4D shape would be what is known as a ‘Tesseract’ or ‘Hypercube’.

Encke’s Lesson - Mathematics
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Task - Look at the grey shadows and circle the 3D shape/s that you think may have cast them.  Additional - Draw an arrow point in the direction you think the light was shone.

Example
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Task - Look at the grey shadows and circle the 3D shape/s that you think may have cast them.  Additional - Draw an arrow point in the direction you think the light was shone.
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Task - Look at the grey shadows and circle the 3D shape/s that you think may have cast them.  Additional - Draw an arrow point in the direction you think the light was shone.

Example
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Task - Look at the grey shadows and circle the 3D shape/s that you think may have cast them.  Additional - Draw an arrow point in the direction you think the light was shone.
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Reflection Child’s Progress
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