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3b: [11-14] The Greeks


Lesson 1 of 3: The first Natural Philosophers
Aim of the lesson 

Until the eighteenth century, science went by the name of ‘natural philosophy’.

· to analyse fragments of surviving texts for meaning and evidence of ideas

· to gain an understanding of what sorts of questions ancient Greeks were asking

· to consider what this reveals about their scientific thinking

Differentiation / Extension

Extension materials for more able students are offered in this lesson plan. 

Assessment

Written responses on the worksheet and the accuracy of responses in the plenary will enable teachers to assess students’ levels of understanding. 
Duration

1 hour

Timings

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

Intended Age
11-14 year olds

Previous knowledge needed by teacher

It would be helpful if the teacher had read the overview for this unit.

Previous knowledge needed by students

History: KS2 Unit 14 Who were the Ancient Greeks?
Historical skills of analysing primary sources

An understanding of the term ‘world-view’.

Background Reading

Lindberg, D C The Beginnings of Western Science (University of Chicago 1992).

Resources

Student Resource Sheet 1: 
My name is Petrius
Student Worksheet 1: 
What is everything made of?
Student Extension Sheet1: 
Logos and Mind
Student Resource Sheet 2: 
Opposite statements
Background information

The early Greek ‘natural philosophers’ were vital to the foundations of science as we know it.  Running through all their ideas are coherent intellectual principles. They had a unitary view of nature which later developed into theological ideas of creation of the world by an intelligent mind, and into scientific principles of a world that is rationally constructed and open to being investigated and understood.

As with the Egyptians and Mesopotamians, a central concern was to explain order and change. The natural philosophers, however, differed in that they believed the human mind, as well as the cosmos, to be ordered and rational, and to be capable of understanding divine or eternal truths through the exercise of reason.

Introduction / Starter activity

In this series of lessons, the words universe and cosmos are used interchangeably –students should understand this.

Students to recap on prior knowledge of the Ancient Greeks from KS2 History module or from their general knowledge.

Inform students that to begin this topic you are going back in time to nearly 600 BC. (This is later than the periods looked at in the preceding unit 3a: What contributions have ancient cultures made to science? It would be useful if pupils had already covered this.) Around this time complex civilizations were appearing in India, China, Persia and in North and South America. However Ancient Greek thought is uniquely interesting in the way it laid the foundations for science, logic, politics, philosophy and ethics in the western world.

Display or distribute copies of Student Resource Sheet 1: My name is Petrius. This introduces students to the background belief system into which the first Natural Philosophers were born, and will be used again in the plenary.

Main Activities

By way of an optional introduction to the activity, allocate one of the following philosophers - Thales, Anaximander, Anaximenes, Heraclitus, Parmenides and Empedocles – to small groups of 3 or 4 students and set them to research their philosopher using the internet or other materials provided by you. 

After students have shared their findings with the whole class, give them copies of Student Worksheet 1: What is everything made of?  This worksheet contains fragments of writing from about 585 BC to 450 BC.  This was an extremely significant time in the history of western ideas.

Instruct students to read and analyse the fragments.

They should conclude that a factor common to all the fragments in Part 1 was the new idea that the universe is open to human understanding. The search for a basic substance was the beginning of scientific-type enquiry about the nature of the world.

In Part 2 they should observe that, mixed with the new ideas, are references to the state religion, and this should encourage them to reflect on how culture influences thought.

Worksheet answers:

1. Water

2. possible responses – air, earth, fire

3. possible answers – endless, eternal, boundless, a substance that things are created from and dissolve back into. It is an attempt to answer another question – how could something change into something else.

4. Air

5. Fire

6. Reliable

7. He is trying to describe through reason how the universe came to exist.

8. He mentions Olympus, the home of the gods.

9. Water, Earth, Air and Fire

10. He says that Aphrodite, goddess of love, used the basic mixture to create all the ‘mortal’ things in existence – that is, those things which come and go.

Using this worksheet as a springboard, initiate with students a discussion about how these early ideas have contributed to the basic beliefs of both science and religion – that the universe is ordered, rational, and open to being understood.

Student Extension Sheet1: Logos and Mind for gifted and talented contains fragments of writings by Heraclitus and Anaxagoras. It may be used as a basis for teacher-led discussion or alternatively G+T pupils may work in pairs. There is no need to record ideas. 

Students are encouraged, through interrogation of the text, and what they already know about modern cosmological theory, to identify the similarities between Anaxagoras’ thoughts about the beginning of the universe and current Big Bang theories. Also they may make connections between ‘Logos’, ‘Mind’, and later ideas about God.

They may deduce from this that we can trace many of our current beliefs and ways of thinking directly back to the philosophers of ancient Greece.

Further research is suggested into the linguistic connections between the ‘logos’ of Ancient Greece (logos = word) and ‘The Word’ of St. John’s Gospel.

In answer to the final question on this sheet, students should define logic as ‘the science and art of reasoning correctly’ or something similar, and reflect on its derivation from the word logos. Words and logic were intimately linked for the Ancient Greeks who were the first people to describe the universe in logical terms. This linking of language and reason and existence had a profound influence on Christianity, as can be seen in John’s Gospel.

Plenary

Ask students to look again at Student Resource Sheet 1: My name is Petrius.

Taking the role of a natural philosopher of this period, the teacher reads out to the class one by one the statements on Student Resource Sheet 2: Opposite statements challenging students to match each statement read with the corresponding or contrasting statement on Resource Sheet 1.

Alternatively, the whole group could split into pairs and conduct the same activity between them.

Text of Resource Sheet 2:

A.
If an athlete wins his race it is because of natural ability and excellent   training, not because the gods favour him.
B.    There are no gods living on Mount Olympus. It is just a high mountain.

C.  
It is not possible to make living beings from clay. They are made of flesh and blood and bone. Even so, everything in the world is made of the same basic substance – we need to find out what.

D.  
When something bad happens we have to find out why it has happened, so we can try to stop it happening again. It is always possible to find the causes behind happenings.

E.  
You have imagined the gods to look and behave like you because that is what you know, it helps you to make up stories about them and to identify with them. 

F.  
Earthquakes, storms and disasters are caused by things which happen in nature, under certain conditions. If we find out what those conditions are we may be able to protect ourselves next time it happens. We must always look for patterns in events.

G.  
Your quarrelling gods are not immortal and very powerful - they exist only in your imagination.

Correct responses:    B 1

G 2

E 3

D 4

F 5

C 6

A 7

Note: The fragments are sourced mainly from Ancilla to the Pre-Socratics by Kathleen Freeman (Oxford Basil Blackwell 1966). A few punctuation marks, such as brackets, have been omitted in order to make the fragments easier to understand.

There is some doubt about the authenticity of the fragment attributed to Thales, but it seems certain that he did indeed think of water as the basic underlying substance.
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