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3c[ii]: 20th Century: The New Physics


Lesson 1 of 4: Quantum Theory

Aim of the lesson 

· Introduce students to some of the radical differences between the manner in which quantum mechanics describes the physical world and the description from Newtonian mechanics

· Allow students to start to absorb some counter-intuitive aspects of quantum theory without intimidation in an enjoyable setting

· Set the scene for further discussion about the role of quantum mechanics in some aspects of the current thinking in science and theology

Differentiation / Extension

Any aspect of differentiation in this lesson will come about in the context of the game itself. However, the lesson is not really suitable for assessment in a formal sense. The teacher will be able to make some informal assessment of the pupils and aid them from time to time with their performance in the game.

Assessment: No formal assessment is appropriate for this lesson. The aim is for the pupils to enjoy some competitive aspects of the game while at the same time informally absorbing some aspects of the nature of quantum reality.

Duration: 35 minutes
Timings
5 minute introduction and explanation of the rules

30 minutes playing the game for as many sessions as possible

Intended Age: 16-19
Previous Knowledge needed by teacher: Before presenting this material the teacher should have a working understanding of some aspects of quantum theory and its philosophical implications. Teacher Resource Sheet 3:
The Mind of God would help with this. It would be appropriate for the teacher to have played the game a few times to experience the rules and their consequences in the game.  
Previous Knowledge needed by students: It would be helpful if the students have played a board game of some form before, which is likely. Also if they have remembered some aspects of the physics that they learnt as part of GCSE science they will be able to adapt to the game more quickly. Part of the impact of this lesson and of this topic as a whole is that contrast between the classical world as described by GCSE physics/science and the world as revealed by quantum experiments.
Background Reading

There are many excellent books on basic quantum theory. Useful ones include:

· Gribben, John “In search of Schrodinger’s cat” [Bantum, 1984]

· Polkinghorne, John “Quantum theory: A very short introduction” [OUP, 2002]

Resources

· Student Resource Sheets 1a, 1b, 1c and 1d:
The Quantum Game. You need one copy of the game for each set of 3 students.

Before the lesson
You need to prepare copies of the game. This involved making copies of:

· Student Resource Sheet 1:
Quantum Physics game
· Student Resource Sheet 1b:
Game Cards
· Student Resource Sheet 1c:
Game Pieces
· Student Resource Sheet 1d:
Game Board
and then sticking these to either stiff card or hardboard. The cards are provided as both word and pdf files in case you wish to add some more cards of your own.

Introduction / Starter activity

5 minutes: Introduce the rules and the counters etc. that are needed for the game. The basic movement about the board, using the direction wheel, and the half silvered mirror should be focussed upon.
Main Activities

30 minutes: Playing the quantum game. Use the time to allow the pupils as many sessions on the game as possibly, possibly swapping the competitors round. Do use any opportunity to point out issues to do with quantum theory as they arise in the game, but the point of this lesson is mostly to relax and enjoy the game with follow to come in the future.
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