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Appendix 6:

Probing pupils’ understanding of why ideas change

Sight

Some people used to think that when we see our eyes send out beams that scan the world around us. When the beam hit an object, then we would see it.

Scientists no longer think this is how we see. Scientists now believe that for us to see an object there must be light travelling from the object to our eyes. The light does not come from our eyes, but from a glowing (‘luminous’) source, such as the sun.

Talk about the following questions in your group. We are interested in your ideas, so do not worry about being wrong. 

Why do you think people might have thought that when we see our eyes send out beams?

Why do you think scientists now think this idea is wrong?

Why do you think scientists now believe that when we see there must be light travelling from the object to our eyes?

Put the heading ‘Sight’ on a sheet of paper, and try to explain your group’s ideas as clearly as you can.

Burning

Some people used to think that materials would burn (would be ‘combustible’) if they contained a special substance, phlogiston. It was believed that the phlogiston escaped during burning. 

Scientists no longer think that phlogiston exists. Scientists now believe that burning occurs when a substance reacts with oxygen.

Talk about the following questions in your group. We are interested in your ideas, so do not worry about being wrong. 

Why do you think people might have thought that a substance was released during burning?

Why do you think scientists now think this idea is wrong?

Why do you think scientists now believe that burning is a reaction with oxygen?

Put the heading ‘Burning’ on a sheet of paper, and try to explain your group’s ideas as clearly as you can.

The solar system

Some people used to think that the Sun and planets moved around the Earth.

Scientists no longer think that the Sun moves round the Earth. Scientists now believe that the earth and the other planets all go round (‘orbit’) the Sun

Talk about the following questions in your group. We are interested in your ideas, so do not worry about being wrong. 

Why do you think people might have thought that the Sun and planets moved around the Earth?

Why do you think scientists now think this idea is wrong?

Why do you think scientists now believe that the Earth goes around the Sun?

Put the heading ‘The Solar System’ on a sheet of paper, to try and explain your group’s ideas as clearly as you can.

The four elements

Some people used to think that everything on Earth was made of four elements called earth, water, air and fire. All materials were thought to contain a mixture of these different elements.

Scientists no longer think that that earth, water, air and fire are the elements. Scientists now believe that all substances are made from a much larger number of elements (such as oxygen, carbon, hydrogen, iron, copper, nitrogen, sulfur, helium etc.) 

Talk about the following questions in your group. We are interested in your ideas, so do not worry about being wrong. 

Why do you think people might have thought that everything was made up of earth, water, air and fire?

Why do you think scientists now think this idea is wrong?

Why do you think scientists now believe that there a large number of elements?

Put the heading ‘The four elements’ on a sheet of paper, and try to explain your group’s ideas as clearly as you can.

New life?

Some people used to think that small animals, such as flies and worms, could be produced from non-living (‘inanimate’) materials such as dirty rags, old meat or piles of leaves.

Scientists no longer think that living things can be produced in this way (by ‘spontaneous generation’). Scientists now believe that creatures such as flies and worms are always produced by parents similar to themselves.

Talk about the following questions in your group. We are interested in your ideas, so do not worry about being wrong. 

Why do you think people might have thought that small animals could be produced by ‘spontaneous generation’?

Why do you think scientists now think this idea is wrong?

Why do you think scientists now believe that creatures are always produced from parents similar to themselves?

Put the heading ‘New life?’ on a sheet of paper, and try to explain your group’s ideas as clearly as you can.

Origins

Some people used to think that the types (‘species’) of animals and plants on Earth today are just the same as those that have always been here.

Scientists no longer think that species have never changed. Scientists now believe that over a very long period of time (thousands of millions of years) all the animals and plants on earth today have developed from the same very simple living things.

Talk about the following questions in your group. We are interested in your ideas, so do not worry about being wrong. 

Why do you think people might have thought that the same types of animals and plants have always been on Earth?

Why do you think scientists now think this idea is wrong?

Why do you think scientists now believe that species have changed (‘evolved’) over many millions of years?

Put the heading ‘Origins’ on a sheet of paper, and try to explain your group’s ideas as clearly as you can.

Moving continents

Some people used to think that the surface of the Earth has been largely the same for thousands of millions of years.

Scientists no longer think the Earth’s surface is fixed. Scientists now believe that the surface is divided into very large pieces (‘plates’) that slowly move around, so that the continents slowly change their positions.

Talk about the following questions in your group. We are interested in your ideas, so do not worry about being wrong. 

Why do you think people might have thought that the Earth’s surface was fixed and unchanging?

Why do you think scientists now think this idea is wrong?

Why do you think scientists now believe that the continents can slowly move around the Earth’s surface?

Put the heading ‘Moving continents’ on a sheet of paper, and try to explain your group’s ideas as clearly as you can.

Blood circulation

Some people used to think that the heart kept the body warm by producing warm blood and pumping it to the rest of the body.

Scientists no longer think the heart makes blood. Scientists now believe that the heart pumps the same blood around a complex circuit of blood vessels, many of which are too small to be seen.

Talk about the following questions in your group. We are interested in your ideas, so do not worry about being wrong. 

Why do you think people might have thought that blood was made in the heart, and then pushed out to the rest of the body?

Why do you think scientists now think this idea is wrong?

Why do you think scientists now believe that the same blood passes round and round the body?

Put the heading ‘Blood circulation’ on a sheet of paper, and try to explain your group’s ideas as clearly as you can.
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