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Lesson 4 of 4:  Adventures in Flatland

Objectives of the lesson

· To imagine what it would be like to see in 2D.

· To understand that what we see of the world may not be all there is.

· (for some) To conceptualise that there may be aspects of the world which we can never know about.

Lesson Outcomes

By the end of this lesson some pupils will:

· Conceptualise and explain a difference between 2D and 3D shapes

· See the world from a 2D point of view

· Give an opinion about whether there may be more to the world than what we can see

Others will only:

· Link depth and length to 2 dimensions and height to 3 dimensions

· Complete a 2D stimulation with help

· Offer an opinion

Some will also

· Apply their understanding of dimensions to problem solving

· Conceptualise the possibility of other dimensions
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Lesson Outcomes (Pupil friendly) 

By the end of this lesson, I will have imagined what it is like to live in a world of 2 dimensions and have wondered whether there may be other dimensions that we cannot know about.

Resources needed to teach this lesson

A selection of 2D and 3D shapes

In the following lesson plan, information for the teacher is given in italic text. Suggestions for the teacher to address pupils directly are given in normal text.

Introduction / Starter activity / first thoughts

Activity 1

Show pupils some 2D and 3D shapes and ask them to describe the difference between any 2D and 3D shape.

If desired, distribute copies of Pupil Resource 1.

Main Activities

Activity 2

Pupils here are to imagine living in a 2-D world.

Distribute copies of Pupil Resource 2. Read, discuss and complete the activity.
Activity 3

Here pupils imagine a classroom in a school in Flatland.

Study the layout in Pupil Resource 3: Flatland School.

Try the 2D simulation.

Plenary
Distribute copies of Pupil Resource 4. Read, discuss and complete the activity.
Differentiation / Extension

More able pupils could debate the three puzzlers on More able Resource Flatland Puzzlers.

Some pupils may like to extend Flatland ideas into art or creative writing.

Notes to teacher

This lesson is loosely based on ‘Flatland’ by Edwin A Abbott. In this book a person from a 2 dimensional world (a square) is trying to communicate with a person in a 3 dimensional one (a sphere) with hopeless results. The square is simply unable to conceptualise the third dimension, to the frustration of the sphere. The text is simple and amusing. Some more able pupils may like to hear sections from the book if the teacher is able to obtain a copy.

We tend to imagine in our daily lives that what we can perceive is all there is.

This may not be the case.

Scientific discoveries are turning upside down our traditional views on matter and energy.

Physicists and mathematicians are constantly adding to and re-assessing what we know about the universe.

It is difficult for us to think that there may be things we cannot know, and yet some theoretical scientists are saying just that.

Three points to be emphasised for more able and G + T pupils:

1. The dimension we are in determines how we move, how we see ourselves and the world.

2. Lower dimensions exist within higher dimensions but cannot perceive them.

3. People living in 2 dimensions would speak a more basic language than those living in 3 dimensions. Language is our essential tool for describing ourselves and our interactions with the world. The more sophisticated our language the more potential we have for understanding.

The lesson could be linked to work in numeracy on 2D and 3D shape.

Begin by checking pupils’ understanding of 1, 2 and 3 dimensions.

In 1D only length can be perceived.

In 2D length and width (or breadth) can be perceived.

In 3D length, width and height can be perceived.

The Introduction establishes pupils’ ability to conceptualise 2D and 3D shapes.

Lower ability pupils may like to have a variety of shapes in front of them and to 

draw both the 3D shapes and the 2D shapes.

The Main Activity introduces Flatland and some of its inhabitants.

Pupils complete a geometry based chart. They will be familiar with the terms face, edge and vertex from numeracy lessons.

Pupils complete a 2D simulation.

Finally in the Plenary they discuss different reactions, including their own, to the idea that there may be things we can’t see, or different ways of seeing the same thing.

This idea is very topical – some pupils will no doubt have seen films on such a theme.

Assessment 

In this lesson maths is used as a tool for understanding wider issues. Although it is important to understand the mathematical concepts they are not being assessed. 

Assessment of learning aim 1 is through pupils’ success with the 2D simulation, as recorded in their drawings of what Triangle and his teacher can see of each other.

Assessment of learning aim 2 is through responses in the plenary.

More able pupils may be assessed on learning aim 3 through their responses to ideas in More Able Resource ‘Flatland Puzzlers’.

Duration: 
1 hour 30 minutes

Year Group: 
Years 5 and 6

Background Reading: 
‘Flatland’ (Dover Thrift) by Edwin A. Abbott.

Cross Curricular Areas:
Speaking and listening

Numeracy

Critical thinking

Creativity
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