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Robert Brown (1773–1858) was a Scottish scientist who studied botany – the science of plants. One day in 1827, he was using his microscope to look at some pollen grains that were floating in water. To his surprise, he noticed that the pollen grains were moving in a strange, zigzag way. He checked his observations carefully and found that they were correct. He knew that pollen came from living plants. He thought at first that the pollen itself might be alive, and capable of moving on its own. He tried the experiment again, but instead of pollen he used something that he knew definitely couldn’t be alive. The zigzag motion was still there! This really baffled Brown, who wrote a paper (report) about his observations in a scientific journal (called the Philosophical Magazine). Brown could not explain why the pollen moved in this way.

Nearly 80 years later, in 1905, Albert Einstein (1879–1955) came up with a theory to explain Brown’s observations. He suggested that the pollen grains were being hit on all sides by water particles. The water particles were too small to be seen. The effect of lots of the water particles added together was just enough to push the pollen grains around. Einstein hypothesis included the mathematics to explain the movements and predict how the pollen grains would be moved.

In 1908, Jean-Baptiste Perrin (1870–1942) carried out a series of experiment to test Einstein’s ideas. He showed that Einstein’s prediction was correct and was able to estimate that the size of a water particle was less than 0.000 000 001 metres (1 nm) in size.
Collect the set of pictures on Worksheet 7Gc-4 and cut them out. Put them in the correct order so that they tell the story and then stick them in your book.

1 a
Which scientist first made the observations of the moving pollen grains?

b
Who successfully explained the observations and how did they explain it?

2 Which frame or frames in the story show scientists:

a making predictions
b planning experiments

c making observations

d drawing conclusions and thinking of theories?

3 What was Robert Brown’s first explanation for the movement of the pollen grains?

4 Suggest something that is non-living and in very small grains that Brown might have used to check his ideas.
5 One idea that scientists had about Brownian motion was that it was cause by micro-organisms (tiny living things) in the water. Write a plan for an experiment to show if bacteria were responsible for moving the pollen grains around?

6 How do you think Perrin found out about Einstein’s theory?

7 Outline what Perrin did to confirm Einstein’s ideas.

I can…

· obtain relevant information from texts
· explain how theories are used to make predictions that are tested.
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