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TEACHERS’ GUIDE
The Big Bang
Curriculum Links to KS4
 

1 How science works - Science key stage 4
1.1 
Data, evidence, theories and explanations

a)
how scientific data can be collected and analysed

b)
how interpretation of data, using creative thought, provides evidence to test ideas and 
develop theories

c)
how explanations of many phenomena can be developed using scientific 
theories, models 
and ideas

d)
that there are some questions that science cannot currently answer, and 
some that science 
cannot address

1.2
Practical and enquiry skills

b)
collect data from primary or secondary sources, including using ICT sources and tools

1.3
Communication skills

a)
recall, analyse, interpret, apply and question scientific information or ideas

c)
present information, develop an argument and draw a conclusion, using 
scientific, technical 
and mathematical language, conventions and symbols and ICT tools

1.4
Applications and implications of science

a)
to evaluate the use of contemporary scientific and technological 
developments and their 
benefits, drawbacks and risks

b)
to consider how and why decisions about science and technology are made

c)
how uncertainties in scientific knowledge and scientific ideas change over time and the 
role 
of the scientific community in validating these changes

Aims
· To examine the Big Bang Theory within the context of modern scientific knowledge

· To develop an awareness of how the Big Bang Theory evolved from earlier models and theories about how the Universe originated

· To develop an awareness of how collaboration between scientists shaped the development of this theory

· To examine some of the evidence supporting the Big Bang Theory 

Learning outcomes

After completing this task pupils will be able to:

· Distinguish between theories/models and facts

· Discriminate between strong and weak theories

· Examine theories critically by studying the arguments they put forward

· Understand how scientists work, e.g. collaboratively and critiquing and building on the work of others

Where does it fit in?

This task explores not only how the Universe (and hence the Earth) have changed since the origin of the Universe, but also how scientists’ knowledge has changed and has been built up over a long period of time. This would fit into the module on Environment, Earth and the Universe, possibly towards the end of the module.

Resources
· The article (access on computers or print out)

· Print out the activity instructions: 

1. The who did what?  soup 

2. The origins of the Universe: a chronology of ideas

3. A Conference: finding out about the Large Hadron Collider

· Useful websites 

· PowerPoint presentation – 18 slides outlining task

	Resource
	Description
	Use 

	Teachers’ guide
	Task aims, learning outcomes, timing, notes
	Accessed from website

	The Big Bang article 
	An article giving a summary of info on the Big Bang
	Read off website or printed out

	Other articles
	List of useful websites to access further articles
	Links provided from website or from PowerPoint slide

	The who did what?  soup 


	Activity 1 – for higher & mixed ability students
	Internet research and presentation

	The origins of the Universe: a chronology of ideas 
	Activity 2 – for all abilities
	Internet research and poster 

	A Conference: finding out about the Large Hadron Collider
	Activity 3 – recommended for higher ability students
	Internet research and presentation

	On screen task outline
	PowerPoint slides introducing each section of task
	Presentation 


Useful websites
http://science.nasa.gov/astrophysics/focus-areas/what-powered-the-big-bang/ 
http://map.gsfc.nasa.gov/universe/bb_tests_cmb.html 

http://www.nasa.gov/vision/universe/starsgalaxies/hubble_UDF.html
http://news.bbc.co.uk/go/pr/fr/-/1/hi/sci/tech/7604293.stm  
http://public.web.cern.ch.public/en/LHC/LHC-en.html
http://www.cfa.harvard.edu/seuforum/bb_popup_history4.htm
http://www.free-online.org/free-thinking/lifes-big-questions/science/has-physics-disproved-the-existence-of-god.htm
Task at a glance
	Task sequence
	ppt

Slide #
	Student participation


	Timing

	
	
	Whole class
	Pair work
	Group work
	Indiv. work
	

	Starter

Before mentioning the topic of the lesson, show the following video clip:

http://www.cfa.harvard.edu/seuforum/bb_popup_historyMovie.htm
Elicit responses to the video clip along the lines of . . .

What do you think that was about?

What was the noise at the start?
Then, explain that this was a video clip made to represent the “14-billion year history of our universe, compressed into 18 seconds”

Show the clip again, this time going through the following frames one at a time as shown on the following website:

http://www.cfa.harvard.edu/seuforum/bb_popup_history4.htm
The frames are as follows:

· Just before the Big Bang

· Instant of the Big Bang

· First 3 minutes

· 300 thousand years

· 100 million years

· A billion years

· 14 billion years
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3
	(
	
	
	
	10 min

	Main  Task

· Read (or Teacher talks class through) the article on the Big Bang all in one go OR (recommended) break up the reading of it into sections:

· What actually happened?

· How do we know when something happens?

· Show me the evidence

· From speculation to precision science

· Cosmic microwave background radiation

· Timeline of the Universe

· What is LHC?

· The following activities can be inserted at appropriate points in the reading/discussion of the article, at teacher’s discretion:

Activity 1: The who did what?  soup 

Activity 2: The origins of the Universe: a chronology  of ideas 

Activity 3: A Conference: finding out about the Large Hadron Collider (higher ability/enrichment)
Plenary

How to go about addressing the ‘big’ questions


	4-11

12-14

15-18
	( 

	
	( 
	(
	30 min

At teacher’s discretion 

	Notes:

· The topic and activities could be done during two double lessons or over three  50-60 min lessons (with homework tasks/activities given) or sections of this topic could be used as parts of lessons 
· These are good activities to do during the summer term 

· Availability of computers (and/or a library) is essential for the activities in this task
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