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Lesson 1 of 3: Scientific explanations for the origin of the universe.

Aim of the lesson 

· To understand and be able to explain the Big Bang theory. 

· To learn facts about, and demonstrate knowledge of, the three main pieces of evidence for the Big Bang.

· To begin to consider whether this evidence rules out the possibility of the existence of a creator God.
Differentiation / Extension

Differentiate by:

· Worksheets

· SRS_2[LA] Evidence for the Big Bang; Light

· SRS_3[LA] Evidence for the Big Bang; Radiation

· SRS_4[LA] Evidence for the Big Bang; Helium

· The amount of detail presented in the presentation

· The engagement of pupils with the discussion

· Encouraging them to reflect on the relationship between the scientific story and the level of their own beliefs relating to creation

Extend more able pupils by:

· Using SRS_1 Snappy answers for Main Activity and Student Resource Sheet 7 – Quotations [Both of these are available as HTML activities for both the Interactive Whiteboard or a laptop / projector.

· Plenary/Homework. 


Assessment

Informal: 
Observation of pupils during the presentation

Formal:
Questions could be set for homework, or independent research

Peer:
Pupils should share with each other their reactions to the points raised, especially in relating the scientific story to their own personal beliefs about the creation of the universe. 

Duration: 1 Hour.
Timings: 

· Introduction: 10 minutes.

· Main Activity: 45 minutes – 10 minutes reading time of student resource sheet. 25 minutes for PowerPoint and preparation of own presentations. 15 minutes for giving of presentations.

· Plenary: 5 minutes. 

Intended Age: 16 to 18 years

Previous Knowledge needed by teacher

The important slant on this lesson is to show that there is a defensible case to be made on scientific grounds for belief in the Big Bang. It would be unreasonable to expect pupils to understand in detail the arguments involved. The key point is that there are three pieces of experimental evidence that can be obtained comparatively easily (compared to some science!) which together interlock into a powerful case. A full appreciation of this point needs to be developed by the teacher and the support sheets outlined below should enable people to tackle this with confidence.

Previous Knowledge needed by students

The Big Bang is explored to some level as part of standard GCSE work in science, so they may well have some familiarity with the material to start with. 
Background Reading

There are three main pieces of evidence for the big bang – the red shift of distant galaxies, the cosmic microwave background and the abundance of helium in the universe. Each of these points is taken in turn by resources Student Resource Sheets 2, 3 and 4 . Student Resource Sheet 1 “snappy answers to really rather profound questions” provides an extension resource for the teacher for dealing with some of the more technical questions that might arise. 

Resources: 

· Image Resource: Space [www.nasa.gov]

· Student Resource Sheets 2 and 2[LA] - Cosmological red shift

· Student Resource Sheets 3 and 3[LA] - Cosmic radiation background

· Student Resource Sheets 4 and 4[LA] – Helium in the universe

· Powerpoint [srs_5] “The Evidence for the Big Bang”

· Powerpoint [srs_6] The face of God?

· Student Resource Sheet 7 A brief guide to a brief history (Quotations from religious/scientific points of view.) – these are also available as a resource to use with a projector or interactive whiteboard

· Student Resource Sheet 1 - Snappy answers to really profound questions. (Useful for extension work) Note: This is also available as a HTML file which can be used on the Interactive Whiteboard or via a laptop and projector
Note: 
To access the images on the NASA website go the main page [www.nasa.gov] and then 

Introduction / Starter activity (10 minutes)

Either connect to the internet [www.nasa.gov] or download an image from the NASA website to show to the students. Project this image on the board. Think of three answers that could be given to the question ‘How did all this get here?’ Share as a class. Give them opportunities to state what their answer would be. Go over aims of this lesson.

Main Activity (45 minutes)

Divide class into three. Give one group copies of Student Resource Sheet 2/2[LA] ‘Cosmological red shift’, another group copies of Student Resource Sheet 3/3[LA] ‘Cosmic radiation background’, and the third group Student Resource Sheet 4/4[LA] ‘Helium in the universe’. 

Give each group 5 minutes to read through their sheet. Explain that each group has an explanation of one of the three main pieces of evidence for the Big Bang. Their task is going to be to present their piece of evidence to the rest of the class in no more than 5 minutes. This could be, for example, in the form of a flow diagram or chart or poster; an interview (question and answer with one person in the group sitting in the hot seat); a documentary approach. Explain that you will show them the PowerPoint presentation on the Big Bang. This will act as useful background. 25 minutes should be given for this activity. Spend the remaining 15 minutes for each group to give their presentation.

Extension: more able students could also examine Student Resource Sheet 1 ‘Snappy answers.’ Or look at the HTML files via a web browser

Plenary (5 minutes)

Cut up quotations from Student Resource Sheet 7 ‘A brief guide to a brief history’ and distribute to the class. Read/display statement ‘This evidence rule out the possibility of a creator God’ In pairs, students decide whether their quotation supports this statement or not. As time allows, share their own views. They could write down their own ideas for homework.

Extension: Use complete copies of Student Resource Sheet 7
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