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Lesson 3 of 4:  Is science common sense?

Objective of the lesson

To understand that science can produce surprising results which may conflict with common sense.

Lesson Outcomes
By the end of this lesson most pupils will:

· Agree the meaning of ‘common sense’
· Understand that common sense cannot be relied on in science and that outcomes of experiments cannot always be accurately predicted
· See fair and repeat testing as methods of preventing bias
· Reflect on feelings engendered by scientific discovery
· Consider whether common sense helps to answer religious questions
Some will only:

· Offer a common sense response to certain everyday situations
· Predict and record results of experiments
· Understand that we cannot always rely on common sense in science
Others will also:

· Understand and use the terms ‘expectation’ and ‘bias’ with reference to outcomes of scientific experiments
Key words for this unit

Common sense   fair test   repeat test   expectation   bias

Lesson Outcomes (Pupil friendly)

By the end of this lesson I will be able to ….say whether common sense ideas are helpful in science.

Resources needed to teach this lesson

· Dictionaries  

· Heavy and light weights (eg a pebble and a crunched up piece of paper)

· 2 table tennis balls with cotton thread and sellotape to attach.

· Absorbent kitchen towel, beaker of water

· Balls (for throwing – Assessment 2)

· Pupil Worksheets A, B and C

· Assessment Sheets 1 and 2

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

Display the title question, ‘Is science common sense?’

Discuss the meaning of common sense along the following lines:

Common sense is when:

· You are getting ready to go to school. It hasn’t rained for days. You open the door to go out and it is raining. What does common sense tell you to do?
· You are at home with your mother. She suddenly trips on the stairs and seems to have broken her leg. She cannot move. What does common sense tell you to do?
· You are on holiday in a hot place. You have to go out in the sun. What does common sense tell you to do?
You may have different answers to these questions – but are you agreed that all your answers are fairly sensible reactions to these situations?

If you were to write a dictionary definition of ‘common sense’, what would you write?

Now use a dictionary. What does it say?

Think about this question. Discuss it with a partner or small group.

DOES USING COMMON SENSE ALWAYS WORK IN SCIENCE?

Share your thoughts with the whole group. Are there any areas where you disagree?

Main Activities

Activity 1

Use Pupil Worksheet A Is science common sense? Discuss the questions on the sheet.

Activity 2
Use Pupil Worksheets B and C Is science common sense? Discuss the questions on the sheet. 

Activity 3

Which of these statements do we know, through science, to be correct?

1. The Sun moves round the Earth.

2. The Earth moves round the Sun.

Why did people think for a long time that (1) was true?

Does the Sun look as though it is moving?

Does the Earth feel as though it is moving?
Is science a matter of common sense?

Experimental science can give us some astounding, amazing results, which sometimes don’t seem to fit with common sense at all!

How can we make sure that our ‘common sense’ expectation does not interfere with (bias) the outcome of experiments?

Think of fair testing and repeat experiments.

So how does ‘fair testing’ help in science? 

How does repeat testing help?

Plenary

How did you feel when your common sense prediction was shown to be wrong?

How do you think scientists feel when they discover something about the world which common sense did not warn them about? Do you think that the scientists who worked out that the Earth goes round the Sun were rather shocked and amazed by their discoveries?

Scientists are still discovering things today which seem to go against common sense.

For instance, they have found out that solid things are made up of mainly empty space. They have found out that the faster you go, the more time slows down. They are discovering amazing things by looking through powerful telescopes and microscopes, things which common sense could never tell you (see Unit 6: microscopes and telescopes).

Differentiation / Extension

Introduce discussion or debate along the following lines concerning whether common sense can be applied to religion:

We know that common sense sometimes cannot be relied on in science, so scientists use fair testing, repeat testing and other methods to check out their theories.

Can common sense be relied on when answering religious questions?

Look at these questions;

· Does God exist?

· Do we have a soul? 

· Is death the end of everything?

When we use our common sense we tend to come up with the same answers, whoever we are. Everyone thought it was common sense that the Sun went round the earth because it looked that way.

But people have different answers to these religious questions – some say yes, and some say no. So common sense on its own cannot be relied on.

Can these religious questions be tested using scientific methods? No, they are different sorts of questions.

So how do people answer them? Some use intuition (an inner sense), some use reason, some have spiritual or religious experiences which convince them, others just can’t make their minds up. Some people have good or bad things happen to them in life which can change their minds. Others are brought up in a religious tradition and like being part of it. Generally, our answers to religious questions are beliefs that are personal. Common sense or science cannot prove them to be true or false. 

Do you have your own answers to these questions?  If so, what has helped you to make your mind up?

More able:

Discuss the concept of miracles. They would appear to go against common sense ideas of cause and effect and against scientific laws. So, what are they and could they exist?

Point out that scientific laws do not, and cannot, say that things could never be other than they normally are. They tell us what to expect on the basis of what has happened previously. A believer in God might say that scientific laws describe the way God usually acts in the world. They cannot say whether miracles are possible or impossible.

Assessment

Assess pupils on the main learning aim through one of two assessments.

Pupil Assessment 1 is for more able pupils.

Pupil Assessment 2 is for average and less able pupils.

Notes to teacher

In this lesson pupils ask whether common sense can be relied on in scientific enquiry. They consider fair and repeat testing as means to prevent bias.

Common sense helps us to decide what is believable on the basis of past experience.

However it can be misleading.

For instance, if an idea or a result seems contrary to what our common sense tells us, we may reject it – even though it may be true.

Common sense is not a reliable guide when finding out something new. In fact scientists are well aware of the counter-intuitive nature of science.

· The Earth appears to be still and at the centre of the universe.

· Solid matter does not appear to be mainly nothing

· Time appears to pass at the same speed everywhere.

Scientific methods tell us otherwise.

Common sense rules are often also applied to religious claims, which if contradictory may be dismissed out of hand. We are wise to realize that common sense is not an infallible guide in the fields of science or of religion.

This is one reason why scientists today prefer empirical methods to those of rationalism (see Lesson 2).

In the Introduction pupils describe the meaning of ‘common sense’, apply their own common sense to everyday situations and question whether common sense can reliably be used in science.

In Activity 1 pupils predict and record the results of three experiments. To shorten the activity, one or two experiments could be done instead of three, and could be followed by discussion instead of recording.
· In experiment 1 both weights should hit the ground together (allowing for air resistance).

· In experiment 2 pupils may expect the balls to move apart, but they move closer together (the Bernoulli effect).

· In experiment 3 capillary action ensures that water travels up the kitchen towel and then down towards the floor.

In Activity 2 pupils consider why we use fair and repeat testing in science.

The rules of scientific method, such as fair testing (where only the variable or factor that we are testing is changed) and repeat testing, are important in that they may verify or falsify initial theories, over-riding what common sense may tell us. 

In the Plenary pupils consider their own and others’ feelings when discovering something about the world which contradicts common sense.

Duration: 
2 hours or 1 afternoon

Year Group:
Years 5 and 6

Previous Knowledge (Students)
Some knowledge of forces

Background Reading (Students)
‘Here I am’ by Russell Stannard, Chapter 4 entitled ‘Miracles or packed lunches’ which addresses common sense and science issues with reference to a swinging pendulum.

Cross Curricular Areas
Literacy – dictionary work


Speaking and listening


Critical thinking


Creativity


SMSC
Science and Religion in Primary Schools: Unit 1: Our World


[image: image2.png][image: image3.png]