[image: image1.png]


4a: 
What does science have to say 
about the beginning of the universe?

 

Lesson 1 of 3: Where are we?

Aim of the lesson 

· to understand some of the basic facts about modern astronomy

· to reflect upon what science says about the beginning of the universe 

· to be able to express an emotional response to the material covered in the lesson 

Differentiation / Extension

The length of time taken on PowerPoint 1 can be altered, either by omitting some of the slides, or by the length of discussion on each slide. 
Assessment

There is an assessment opportunity through the homework task, which could be placed in a lesson if teachers don’t mind this unit extending to 4 lessons, rather than 3.

Duration

1 hour lesson

Timings

Starter 5 mins; Main activities 40 mins; Plenary 15 mins

Intended Age
14-16 year olds

Previous knowledge needed by teacher

Teachers will need to read the teacher background notes contained within the overview section, as well as teacher resource notes 1 and 2 contained within this lesson 

Previous knowledge needed by students

None needed

Resources

Power point presentation 1: Foundations of Astronomy: This is a PowerPoint presentation designed to introduce the students to the basic scientific understanding of our Universe. It covers the nature of stars, surveys our solar system and the planets it contains and looks to the wider field of the galaxy and others within the Universe. The presentation has been designed to inform, but also to impress with some of the pictures used. The PowerPoint comes with explanatory notes.

Teacher resource sheet 1: A Brief History of History: This is a teacher support sheet concentrating on the science that is covered by this topic. It takes the reader at an elementary level through the Big Bang, the evolution of the universe and the evolution of life. The sequence of topics mirrors resource 4, so teachers intending to use this PowerPoint presentation with a class could read this sheet with profit. 

Teacher resource 2: Cosmology and Theology

This teacher support sheet discusses some of the theological issues arising in relation to the scientific understanding of the way the universe has evolved. Topics covered include the nature of creation, miracle, the “god of the gaps” and the relationship between science and theology.

Student resource sheet 1: Questions for discussion

This sheet for teachers includes several questions that can be raised in the context of this topic. You might wish to use some of these questions as homework topics or to debate them with more advanced groups.

Student resource sheet 2: Glossary

This is a student sheet offering definitions of some of the terms used in this topic and some factual data. It is a reference resource.

You also need a large balloon and a pen with which you can draw on it.

Introduction / Starter activity

Ask the students for a brief outline of their understanding of how the universe came to be as it is. This will probably trigger some discussion (and possibly dispute), so you may need to exercise some discretion on how long this continues.

This is an introductory lesson to outline some of the basic facts of modern astronomy. If you believe that your class is well versed in such matters, then it can be omitted. However, the lesson can be valuable even with a class that is well educated in these matters – some of the images in the PowerPoint are very modern and present a new context for ideas. An alternative might be to get some ‘astronomers’ in the class to do the presentation (or one based on Power point presentation 1) to the class.

Main Activities

Using Power point presentation 1: The Foundation of Astronomy, show this presentation to the class.  The length of time taken on this PowerPoint can be altered, either by omitting some of the slides, or by the length of discussion on each slide. You will be able to make the judgement once you have gauged how much background knowledge the students have.

Teachers could make use of Student resource sheet 1: Questions for discussion

and Student resource sheet 2: Glossary to help their class discuss issues raised by this lesson as well as help them to understand specialist words and phases they have encountered.

The Expanding Universe: Get a large balloon and draw spots on it at regular spacing using a felt-tipped marker pen. 

Now inflate the balloon. 

The spots move farther apart because the balloon surface is expanding. 

This demonstration is often used to illustrate what an expanding universe means in Big Bang Theory. It is not that galaxies (the spots) are moving apart by flying away through space but that space itself (the balloon surface) is expanding. A surprising number of students at all levels grasp this model. Like all models, it has its limitations, not least that we are using a 2-D surface to represent 3-D space.

Plenary

The lesson can be brought to a close with some discussion of the PowerPoint and how this has altered the students’  view[s] on things. The scale of the universe (in terms of the number of galaxies) is very important.  Ask students to write down the 5 most interesting things that they have learnt during the lesson.

Homework could be to ask them to respond to these ideas creatively, in poetry, prose or artistically. Get them to concentrate on some form of emotional response, rather than a simply factual understanding.
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