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


Lesson 3 of 4: Consequences of Quantum theory and causality

Aim of the lesson 

· Explore some of the consequences of quantum theory

· Explain how causality relates to the quantum world

· Consider how the quantum theory has stimulated some of the debate between science and religion in modern times

Differentiation / Extension

This is a difficult lesson that, possibly, should only be considered for some members of a set or for higher ability groups as a whole. An alternate approach would be to present some of the group with the material (resource Student Resource Sheet 5 [LA]: The Mind of God  certainly but possibly also Student Resource Sheet 3 [LA]: The Mind of God and Student Resource Sheet 4: Complex Systems and have them prepare a presentation to the rest of the set. Although still difficult, Student Resource Sheet 5 [LA]: The Mind of God may help with differentiation.

The best structure for this lesson is free discussion and questioning, giving the students a chance to clear up their own thoughts about this topic.

Assessment

You may wish to have the students make notes during any presentations. Other than that, informal assessment of their contributions can be made.

Duration: 35 minutes
Timings
5 minute introduction

25 minutes for presentations or discussion

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. An appropriate level of understanding can be obtained by reading Student Resource Sheet 3: The Mind of God and the notes attached to the slides in PowerPoint Presentation 2
Previous Knowledge needed by students

Some familiarity with quantum theory gained from lessons 1 and 2.

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

· Teacher Resource Sheet 3
‘The Mind of God’

· Student Resource Sheet 4 
Modern Physics: ‘Complex Systems’

· Student Resource Sheet 5 
‘The Mind of God’

· Student Resource Sheet 5[LA] 
‘The Mind of God’
Introduction / Starter activity

5 minutes: Summarise what has been discussed about quantum theory in previous lessons and suggest that this lesson will build on these ideas by considering the impact of quantum discoveries on philosophical and theological thinking.
Main Activities

25 minutes: There are several possibilities

1. 
Student lead presentations on each of the 6 aspects of the quantum world listed in resources Teacher Resource Sheet 3: ‘The Mind of God’ and Student Resource Sheet 5 / 5[LA]: ‘The Mind of God’. The students will need to have been presented with the relevant information beforehand.

2. 
Give out resource Student Resource Sheet 5 / 5[LA]: ‘The Mind of God’ to all the students and work through it with them using it as a framework for discussion.

3. 
Concentrate on the quantum quotes at the start of Student Resource Sheet 5 / 5[LA]: ‘The Mind of God’ and see where a discussion of them leads.

Plenary

Resource Student Resource Sheet 4: Modern Physics: ‘Complex Systems’ has been provided for those teachers who wish to take up another aspect of modern physics, namely the study of complex systems. This can form a plenary discussion or another lesson if required.
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