Unit 2: Does science tell the truth?
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Lesson 1 of 4: Lesson Plan: What is Science and does it tell the truth?

Objectives of the lesson

· To examine why we do science and what we can expect from it.

· To reflect on whether science is the only way to search for truth.

· To develop critical thinking.

Lesson outcomes

By the end of this lesson most pupils will:

· Give some reasons for doing science
· Write a ‘big question’ of life meaningful to them

· Consider different ways of searching for truth
· Offer considered opinions
Some will only:

· Add a word or sentence to a mind map about what science is
· Offer a ‘big question’ meaningful to them
· Sort some truth statements into different categories
· Offer an opinion
Others will also:

· Extract information from a mind map to make a mental construct of the reasons for doing science
· Reflect on whether it is necessary to ‘prove’ something in order to believe it is true
· Take active part in debate about whether humans can ever really know ‘the truth’
Key words for this unit

Meaning    truth 

Lesson Outcomes (Pupil friendly) 

By the end of this lesson, I will be able to …say what I think science is and whether it is the only way of finding the truth.

Resources need to teach this lesson

· No special resources.
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

We all do science at school, but what is science? What do we do in science? Why do we do it? 

Show Pupil Resource 1: ‘What is Science all about?’  

This is to get pupils thinking. The answers are not as important as the thinking. Time should be given for pupils to discuss their responses and ideas. They are the kinds of questions we are going to be looking at in this unit of work.

Working in small groups, pupils should write the word ‘science’ in the middle of a blank piece of paper or whiteboard as the beginning of a mind map. Each person in the group should think of one thing (or more) that the word science means to them and add it to the mind map.

Find one idea that everyone in the group agrees on, and one thing on which there is disagreement.

A spokesperson for each group should now tell the teacher and whole class what these two ideas are. The teacher may make two charts, ‘What we think science definitely is’ and ‘What we are not sure about.’

Does everyone in the class agree and disagree on the same things?

Are there some shady areas where people are not sure?

The charts should be saved for the end of the unit. They may then be used in the End of Unit Activity that follows on from Lesson 4.

Main activities

Activity 1

Look at the BIG questions on Pupil Resource 2. These were suggested by a group of year 5 pupils. Pupils may like to add a BIG question of their own in the box, or share ideas with the class, although this is not essential. Pupils should understand that these sorts of questions go beyond what we think of today as the remit of science and enter the fields of spirituality, religion and philosophy. 

Activity 2  

Give out copies of Pupil Worksheet: ‘Does ONLY science tell the truth?’

Read the 8 statements together and then ask pupils to match them to the kind of statement they are (scientific, everyday factual, opinion, belief, emotion).

Discuss the meaning of the statements in side the box.

Plenary / last thoughts

i. 
Check pupil answers to questions in Activity 2. Statement number 6 states a moral point of view which is linked to science by the idea of experimental testing.

Discuss with your class:

ii. 
Science is one way of searching for truths about the world. Is it the only way?

What other sorts of truths might we look for? (Think of the Big Questions, and Joanna telling her baby brother she loves him.) Can we reach out towards truth through our senses? Could we say that watching a baby bird hatch out of an egg, or seeing a tiny frog leave its tadpole legs behind and pull itself out into the air and onto a stone for the first time, are feeling truths (through the senses) instead of learning them (through reason and experiment)?
What sorts of truths are these? Which of them can be ‘proved’ or tested to be true?

· The universe was created by the Big Bang, but it was God who decided that    the Big Bang was going to happen. (religious truth)

· ‘I love you mummy’ said the little boy. (emotional truth)

· It was wonderful and amazing to see the baby bird hatching out of its egg. (spiritual truth based on the sense of sight)

· Plants need light to grow. (scientific truth)

Does this mean the scientific truth is more important than the other kinds of truth – or not?

Differentiation / Extension

G+T could be introduced to the philosophical question, ‘Can humans ever really know the truth?’ 

They could produce a question web, with sub-questions coming from the core question e.g. What does ‘truth’ mean? Can we know some kinds of truth but not others? Does only God know the real truth? Will there always be mystery? Would a world where we knew the truth about everything be boring? Why do humans want to know the truth so much?

Choose a sub-question to explore further, perhaps as a Community of Enquiry session, where the teacher acts as mediator guiding but not controlling discussion, and there is an agreed mechanism allowing all who wish to speak the chance to do so.

Note for teachers:

Physicists have been searching for the ‘theory of everything’ which would explain everything and link everything together. Now they are less optimistic, and some are beginning to say that as humans we may be limited in what we can understand. (see Unit 1 Lesson 4 Flatland for the limitations of perception.)

A religious person could interpret this by saying that God reveals what he thinks we need to know and no more. The scientist Einstein talked of ‘the deep mystery at the centre of the universe’.
Assessment

Pupils’ understanding and critical thinking may be assessed through their completion of Activity 2, and through discussion in the plenary. Notes to teacher

In this lesson, pupils are introduced to the whole unit by reflecting on what they think science is, and on their own attitudes to science. They reflect on whether science should be viewed as the only real way to finding out truth. Their ideas will be re-examined at the very end of Lesson 4.

In the Introduction pupils reflect on what science is, and contribute to a group activity constructing mind maps based on this question.

In Activity 1 they are invited to add to a random list of the BIG questions of life, and share their ideas with others. They should recognise that these sorts of questions are generally outside the remit of science.

In Activity 2 they sort a number of statements into categories, including scientific, everyday factual, opinion, belief, mythological and emotional.

In the Plenary, answers to Activity 2 may be discussed, followed by an open-ended discussion of different kinds of ways we search for truth.

Note: In these lessons we take the realist stance – that the truth really is ‘out there’, independently of the human mind. Children possess this as a subconscious intuition. 

Teachers may like to know of other theories of truth such as relativism or pragmatism - which interprets truth in terms of its practical effects. When applied to science this view holds that the ‘truth’ of a theory depends on whether or not it works. When applied to ethics and religious beliefs, ‘truth’ is measured in terms of the benefit of a belief to a person’s life.

Positivism – the theory that limits knowledge to what can be derived from observation and comprehended within the bounds of science. This view is closely linked to Scientism.

Duration
1 hour 30 minutes

Year Group
Y5 / Y6 (Ages 10-11)

Background Reading
Scientism: Science, Ethics and Religion (Ashgate) by Mikael Stenmark

Cross Curricular Areas
SMSC: pupils developing spiritually may show:

· an appreciation of the intangible – for example, beauty, truth, love, goodness, order – and of mystery, paradox and ambiguity

· a respect for insight as well as for knowledge and reason
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