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“Are those Stars or Suns?”
Teacher’s notes

Aim  To reinforce the Heliocentric view of the solar system.  Use a literacy/role play exercise to increase teaching palettes.  To understand the differences between free thought in the modern era and previous times when there were more constraints.
Objective  To have compared our modern view of the positions and movement of celestial bodies with earlier theories.
Materials
Student brief sheets

Evidence sheets 
A3 paper for thought/spider diagrams
Students examine and sort evidence to enable role play.   

Background 

The structure of the universe is not self evident.   The past views of the structure have been bound by two main forces; common sense and religious dogma.    On any clear day or night common sense tells us that the Sun, Moon planets and stars are revolving around us.   Apart from earthquakes, our planet appears literally rock solid and stationary.   Aristotle’s ideas of movement are all based on common sense.  Earthly objects (all made of made of four elements) do naturally go down and therefore everything in the Heavens must be made of something else – the fifth element.  Great thinkers of the past like Tycho Brae were quite happy to dismiss Heliocentric model for common sense reasons,   Small wonder then that our students will naturally gravitate towards these commonsense models of the Universe.   Every now and then somebody does a survey of the public’s science literacy.   The majority of people stopped on the street will use a geocentric model to answer questions.

This lesson allows student to try to imagine what a knowledgeable Elizabethan may have thought was the structure of the universe.   This is a subject which has been addressed by historians using cotemporary sources including Shakespeare’s plays. There is no known right answer.   Some experts even believe that the telescope had been invented 50 years before it had and most people knew what could be seen through one!  At the other extreme others think that everyone was a cast iron Aristotelian.    Many researchers are prepared to base a theory on what scientists would think is very tenuous evidence.  What is certain is that the turn of the seventeenth century was a revolution in thought.  The very word revolution comes from this topic.   As the schisms in the Christian church opened, only the brave or foolhardy stuck their head above the parapet to voice a scientific opinion that was not in line with church doctrine.   What someone thought in private and what they were prepared to write down in a public play, was likely to have been very different.   Yet this is the age of the watershed between the geocentric and heliocentric world views.   The combatant for the new world view risked torture and a grisly death.
We have included a hair raising personal account of a victim of the rack.

In debating what Elizabethans thought and why, students will gain a firm grasp of the sun as a star.
Ask the class what they know about William Shakespeare.   When did he live, what else was happening in the world at the time?   Read the section from Henry V and ask the question what did Elizabethans think stars and the Sun were?

Make the point that Shakespeare lived at a time when ideas were changing between a Heliocentric and Geocentric view of the cosmos.   Students should note that neither are true, and be able to place the solar system off centre in the Milky Way galaxy in an expanding universe of billions of such systems.  They should also know that other solar systems have been discovered.  Top classes should have an idea that the universe can be thought of either as having no centre or that every point has an equal claim to being a centre.
The Hamlet quote is particularly interesting in revealing astronomical knowledge.   The moist star is the Moon.   Shakespeare knows that it causes the tides of the ocean – Neptune’s Empire.  “ Stars with trains of fire” may be meteors or comets and “disasters on the Sun” could be sunspots which had been reported by naked eye observations.   Shakespeare was suggesting that the face of the Sun was imperfect.  He finishes with a lunar eclipse. It is interesting that Shakespeare is happy to call the Moon a star.    Remember that the Moon and the Sun were also called planets – the wandering stars.
The Thomas Digges extract is great for students to puzzle over.   Digges also wrote about looking through an optical device that had a telescopic effect.   Whilst some authorities think this indicates that the telescope was already in use, the majority view is that it was a habit many writers had of mixing fact with wishful thinking.   Student studying GCSE  history will have been exposed to the idea of not trusting sources.

The thought diagram sheets could be aged by staining with instant coffee or tea and used for displays.

You may wish to give some students more freedom than imagining they are a typical educated Elizabethan:
“Rebel” students may like to imagine they are Bruno and produce a revolutionary sheet.  Some students may like to imagine that they are Queen Elizabeth writing her private thoughts.   Others may wish to be the Bard himself.
Keep the last 15 minutes of the lesson for feedback, discussion and plenary.   Some classes/students will be happy to feed back in character, it will certainly help them retain and recall the ideas for exams.
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