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


Lesson 2 of 4: Quantum Mechanics

Aim of the lesson 

· Explain the basic ideas of quantum mechanics

· 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

· 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

Differentiation in this lesson will be achieved by the level of explanation deployed in parallel with the slides from the PowerPoint presentation. The slides themselves contain the minimum information required for further work on this topic. Each slide is accompanied by notes which develop the material to a more advanced level. 

Areas that can be developed with more advanced or knowledgeable students include a discussion of the role of predictability in science, the nature of causality and the relationship between physics and metaphysics. Slides 4 and 5 from PowerPoint Resource 2:
‘What is Quantum Theory?’ stress the difference between quantum theory and Newtonian mechanics especially in regard to what can be deduced about the nature of reality from the different ways in which these theories set out to model reality.

Assessment

No assessment is appropriate for this lesson. You may wish to have the students make notes during the presentation and then develop these using references cited below.
Duration: 35 minutes
Timings
5 minute introduction

25 minutes for the presentation


5 minute summary at the end of the lesson

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 Teacher Resource Sheet 3: The Mind of God and the notes attached to the slides in PowerPoint Resource 2: ‘What is Quantum Theory?’
Previous Knowledge needed by students

Some familiarity with quantum theory gained from lesson 1.

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

· Facilities to project a PowerPoint show.

· Internet connection and computer.

· Teacher Resource Sheet 3: The Mind of God

· PowerPoint Resource 2: ‘What is Quantum Theory?’
Introduction / Starter activity

5 minutes: Summarise what has been learned about quantum theory from playing the ‘game’ in the previous lesson. Outline that this lesson will develop some further features of quantum theory and illustrate some of the reasons why science has had to adopt this radical new view of nature. Ask the students to be on the look out for points of relevance to philosophy and theology.
Main Activities

25 minutes: PowerPoint presentation PowerPoint Resource 2: ‘What is Quantum Theory?’
Plenary

5 minutes: 
Some up the main points that arise from the presentation:

· Quantum theory is needed to explain some basic aspects of the physics world and is exploited in a great deal of the technology that we take for granted in the modern world.
· Quantum theory is well understood in its mathematical form, but its relation to reality is open to some question.
· Quantum theory was invented to describe the reality exposed by experiments. 

· The double slit experiment shows all the weirdness in reality that quantum theory aims to explain. This weirdness makes it very hard to describe quantum objects (such as electrons) in the classical terms that served so well for hundreds of years. 
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