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Lesson 3: Student Work Sheet 1a

The Mediaeval universe


The Earth is in the centre of the universe.

It is surrounded by layers of crystal spheres.

The spheres rotate around the earth in perfect circles and in regular motion.

Each sphere carries around with it a planet, or the moon or sun, or the stars.

Outside the spheres is the divine world of the Unmoved Mover, God.

We cannot see the spheres but only the bodies which turn with them.

The spheres make music as they turn, but we cannot hear it (we are too imperfect).

This is because we live on the ‘sublunary region’ of earth, where everything is imperfect, including sight and hearing.

However, in the region of the spheres, beyond the moon, everything is perfect. That is why the spheres have to turn in perfect circles, because the circle is the most perfect

of all geometrical shapes.

And they move at a constant speed, because in the region of the spheres there is no such thing as change. Only on imperfect earth do things grow, change and decay.

The further away from earth the sphere is positioned, the more perfect it is, and the higher in rank and importance.

This, then, is the order: Earth (in centre); moon; Mercury; Venus; Sun; Mars; Jupiter; Saturn; stars.

The mediaeval picture was due almost entirely to the two Greek astronomer-scientists:  Aristotle (384 – 322 BC) and Ptolemy (100 – 170 AD).  It was based on the books they wrote, the records they kept, and the reverence in which ‘the teachings of the ancients’ were held.

One reason for the continued belief in this incorrect model was that the system worked as a calculating tool. Ptolemy’s book ‘Almagest’ contained Tables for calculating planetary motions. They were so reliable and precise that they were used to aid navigation for the great sea explorers Christopher Columbus and Vasco de Gama in the fifteenth century.

Hipparchus, from Alexandria like Ptolemy, used the same system to catalogue the fixed stars. He calculated the distance of the moon as 30 earth diameters – with an error of only 0.3%!

Another Alexandrian, Eratosthenes, computed the diameter of the earth as 7,850 miles – with an error of only 1.6%!

Not bad, considering how wrong we now know their basic picture to have been!

One aspect of scientific method today is to test how sound a theory is by how accurately it can predict outcomes. Our example shows some of the pitfalls on relying too closely on this!

In your books

1.  
Make sketches both of the mediaeval model of the cosmos and also of our own modern model of the solar system and the wider universe.

2.  
What are the greatest differences between them?


         Mediaeval model                                                                Modern model  


3.  
The mediaeval universe has been called ‘the onion universe’, ‘the walled-in universe’, and even ‘the Ferris Wheel universe’. Which name do you prefer?

Can you think of another metaphor which would fit the mediaeval model? Or one which would fit the 21st century model?

4. 
Imagine you were looking up into the night sky in mediaeval times.  What might your feelings be? How might they be different from our own feelings as we look up into what we believe is perhaps an infinity of space? Write down your ideas.
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