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Unit 3: Are we nothing but the parts we
 are made of?


Lesson 1: How does it work?
Objectives of the lesson 

· To consider the usefulness in science of looking at the parts of an entity in order to understand the whole.

· To introduce the language of reductionism.

Lesson outcomes

By the end of this lesson most pupils will:

· Explain how you can learn about an object by studying the parts it is made of
· Compare the meanings of ‘X is the sum of its parts’ and ‘X is more than the sum of its parts’
· Agree/disagree with the statements ‘The plant is the sum of its parts’ and ‘The plant is more than the sum of its parts’, explain their reasoning and take part in a class vote
Some will only:

· Be able to label the parts of a bicycle and a flowering plant
· Briefly explain the meaning of ‘a bicycle is the sum of its parts’
· Take part in a vote to show which statement they agree with and give a brief reason for their choice
Others will:

· Evaluate differences in meaning  between ‘X is the sum of its parts’ and ‘X is nothing but the sum of its parts’ 
· Take part in a class vote and explain fully the reasons for their choice
· Reflect on whether, when studying the parts, there is a danger of losing sight of the whole
Key words for this unit

whole   nothing but      sum of its parts     unique    dissect

Lesson Outcomes (Pupil friendly) 

By the end of this lesson I will be able to ….explain the difference between saying something is the sum of the parts it is made of, and saying something is NOTHING BUT the parts it is made of.

Resources need to teach this lesson

Real bicycle, clock and flowering plant (optional) for lower ability group

Pupil Resource 1: Mixed message!

Pupil Resource 2: Dissection 

Pupil Worksheet 1: Take it apart/build it up

Pupil Worksheet 2: The sum of the parts

In the following lesson plan, information for the teacher is given in italic text. Suggestions for the teacher to address pupils directly are given in normal text.

Introduction / Starter activity / first thoughts

Show pupils the cartoon Mixed message [Pupil Resource 1] on OHP or whiteboard:

Ask pupils:

What is funny about this cartoon?

What does it make you think?

Explain that in this lesson and the next they are going to think about lots of ideas like this one.

Main activities

In Activity 1 pupils will match the parts of a bicycle to their correct places on a complete bicycle using Take it apart/build it up [Pupil Worksheet 1].
In Activity 2 pupils will learn what it means to say something is the sum of its parts through examples of a flowering plant and a cuckoo clock, using The sum of its parts [Pupil Worksheet 2, parts a and b].
Plenary / last thoughts

Imagine that a scientist has come along who wanted to learn all about Little Weed.

She removed her from the soil and took her back to the laboratory.

She dissected the plant and laid out all the parts ready for studying.  

Show pupils Dissection [Pupil Resource 2]. 
Explain the meaning of ‘dissect’ and ‘dissection’.

The scientist feels this is the best way of finding out about how flowering plants work.

What do you think about this?

Do you think there is a danger in science that in studying the parts we can lose sight of the whole thing? 

The whole plant has life, beauty and its petals and leaves are arranged in ordered patterns. It is also unique. 

What would we mean if we say that it is more than the sum of its parts, or greater than the sum of its parts?

Which of the following statements do you agree with? Take a class vote.

THE FLOWERING PLANT IS THE SUM OF ITS PARTS

THE FLOWERING PLANT IS MORE THAN THE SUM OF ITS PARTS.

Can you give a reason for your choice?

Discuss what you think with a partner, your teacher and the rest of the class.

Differentiation / Extension

Lower ability pupils will benefit from the guidance of a Teaching Assistant, and from group work. A real bicycle, a flowering plant and a (cuckoo) clock in the classroom as visual and tangible aids would be excellent.

They could discuss their responses to questions on the Pupil Worksheets instead of writing them down.

Nothing buttery extension

Sometimes scientists say that something is ‘nothing but’ the sum of its parts.

The flowering plant is nothing but its petals, sepals, stalk, leaves etc.

This is the inverse of saying it is more than its parts.

Pupils could describe the difference between saying something is the sum of its parts, and something is nothing but the sum of its parts. They could give examples – for instance, ships are given names, are described as female, are unique and can inspire loyalty and affection in their crews.

Ethical debate

Pupils may like to discuss or debate whether knowledge should ever be gained at the expense of living things being studied.

Assessment

Discussion in the plenary should give an informal indication of how far the learning objectives have been achieved, taking differentiated outcomes into account.

Notes to teacher

In this lesson pupils learn that studying the parts can give greater understanding of the whole. 

This is a useful technique in science.

They then go on to consider whether there may be more to something than just the sum of its parts.

In the Introduction pupils discuss their reaction to a cartoon on Pupil Resource 1.

In the Main Activities pupils begin by matching parts to a picture of a bicycle on Pupil Worksheet 1.

They then are introduced to the phrase ‘more than the sum of its parts’ through examples on Pupil Worksheet 2.

In the Plenary’ with the aid of Pupil Resource 2, pupils have an opportunity for critical reflection, taking part in a class vote and explaining reasons for their choices.

Duration
1 hour

Year Group
Primarily Years 3 and 4 but may be adapted for years 5 and 6 whose teachers wish to work through the unit.

Cross Curricular Links
Speaking and Listening


Critical thinking 


Creativity


SMSC
Science and Religion in Schools
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