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1b: 
How does religion make sense


of the world?

Lesson 1: Snowflakes and Stars

Aim of the lesson

· To understand that natural objects possess order and complexity, and to reflect on ideas which might emerge as a consequence of this

· To make connections between religion and science. 

Assessment

Assessment of pupil understanding can be made from oral contributions during the plenary session.

Notes to teacher

Duration
1 hour

Timings 

· Introduction 10 minutes

· Main activity 35 minutes

· Plenary 15 minutes

Age Group
11-14

Previous knowledge and understanding required by students

Basic ICT skills

Basic knowledge of symmetry

Background reading and resources

· ‘Snow Crystals’ (Dover 1962) by Wilson A Bentley.  This book contains 2000 photographs.  The W A Bentley website may be accessed through www.snowcrystals.com    Bentley is famous as the first person to photograph and record the patterns and design in snow crystals, for which he had a lifelong fascination.

· ‘Field Guide to Snow Crystals’. (Univ. of Washington Press 1969).  Again – contains pictures and information about snow crystals.

Introduction / Starter activity

As students come into the room have a large poster or a projected image of a snowflake displayed and this thought:

 ‘How can something as tiny and short-lived as a snowflake be so perfectly symmetrically patterned?’

Ask students to think about what they can see: how would they answer the question?

Main Activities

Lead students towards the formulation of questions they might want to ask about how the snowflake came to be like it is – be ready to pull out questions that wonder at the intricate designs and beauty of natural objects.

Display this short poem by Henry David Thoreau, written in 1856 [Teacher Resource 1]

Snowflakes
‘How full of creative genius is the air

in which these are generated!

I should hardly admire them more

If real stars fell and lodged on my coat.’

Ask students to what the snowflakes are compared: (stars; the tiny and transient compared with the huge and permanent).

What could Thoreau mean by ‘creative genius’?  (students should offer more than one explanation).

Explain to students that snowflakes are made up of snow crystals.  Inform them that they are now going to look at snow crystal patterns on a website (alternatively provide students with printed copies of the snow crystals.)

Students log on to www.snowcrystals.com  

1. Look first at the snow crystal designs on page 1 of the website.

2. Go to Snow Crystal FAQs and into snow crystal primer to learn how they form (in the section ‘What do simple ice crystals look like?’).

3. Students then click on photo collections in the left hand menu where they will find designs photographed by Patricia Rasmussen in 2002.

4. Give out student worksheets.

5. Ask students to choose one snow crystal design from the four available, and draw it on their worksheet.

6. They then answer two questions on the worksheet.


a. All snow crystals are unique: but what do they all have in common?  (they are all based on hexagonal prisms).

b. Can you give a scientific account of why they all have this formation?  (patterns are based on how water molecules arrange themselves into a crystalline lattice).

Discuss answers to these questions and now introduce students to the theological 

‘argument from design’ through posing the question:

Is the scientific explanation of snow crystal patterns the whole or only explanation?

The ‘argument from design’ states that the intricate designs apparent in the natural world would seem to indicate a purposeful universe, rather than one formed by chance.

This activity may help students to formulate their ideas:

Introduce students to Francis Bacon’s ‘two books’ allegory:

The Book of Words (Scripture)        The Book of Works (Nature)

Bacon called these ‘God’s two books’. He said that science is the study of the Book of Nature, and religion is the study of the Book of Words and that we need to look in the correct book for answers to our questions.

Ask students in which of Bacon’s ‘two books’ the scientific explanation of the formation of snow crystals would be found (the Book of Works); and get them to consider what they might find written in the Book of Words.

Students should be asked to comment or give a written personal viewpoint on the Lesson 1 Student Worksheet 1: ‘Snowflakes and Stars’ in response to this question.

Plenary

This should be an opportunity for further discussion on students’ differing responses to what would be found in the Book of Words.  Some interesting questions may arise which do not have ready answers, or which students may wish to interpret differently.  

Some students, when reflecting on the ‘argument from design’ may argue that the world is not as harmonious and happy as we may wish – why should a ‘designer’ allow for bad things to happen? This could lead into ideas of choice and free will.

Einstein’s theology was rooted in the idea that God made the natural laws of the universe (which would eventually create things like snow crystals) but did not interfere with their results.

Differentiation / Extension

Interested students may wish to explore the website further by clicking on links such as ‘Why do snow crystals form with such symmetry and diversity?’  They may like to revisit the Photo Collections for more pictures of snow crystals.

All students would appreciate the opportunity to examine the complexity of other natural objects through use of microscopes.

The more able may like to:

1. Research Fibonacci numbers (patterns and sequences of numbers constantly occurring in nature).  http://www.mcs.surrey.ac.uk/Personal/R.Knott/Fibonacci/fibnat.html
2. Find out more about W.A. Bentley (see ‘Resources’.)

3. Reflect on Einstein’s theory that an Intelligence may well have created the laws of science upon which the universe operates, but is not involved in the small details of life which are the result of those laws. 

http://condor.stcloudstate.edu/~lesikar/einstein/ . This website gives Einstein’s views.
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