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1a: 
How do scientists make sense


of the world?



Lesson 1: Student Resource Sheet 2

How do scientists work?

Four teams of scientists are researching the following:

· The effects of a new drug.

· The structure of an atom.

· The weather systems of Australia.

· The reproductive behaviours of sea-horses. 

The subject matters of their research are all very different, being from different branches of science (which ones?) However, the teams will all follow the same basic procedures from start to finish.

Before you start look at the following flow diagram which gives you an outline of the process much science takes.


1. Making an observation: The first job of any scientist is to be observant to notice what is happening around him/her and to see especially when this out of the ordinary.

2. Looking for a problem or a question to answer: Once you have observed something to have to ask a question about it e.g. why did the steel not rust? What is that mould? How does the magnetic field affect the electric one?

3. Form a hypothesis: Then you need to have an idea about this which you can think of a way to test, this will also mean you have to design an experiment (and sometimes the apparatus).

4. Test your hypothesis and gather that data. You do the experiment and gather all the data (this is often very difficult as scientists like all of us tend to see what they want and not always what is really there)

5. Repeat the test to see if the data is the same. One of the key ideas of science is the concept of repeatability. Does the same thing happen again and again or was it just chance?

6. Form a conclusion from the data. So was your hypothesis right? The answer in science is often no so you have to go back to stage 3 and begin again, and sometimes to stage 2 as your question may have been the wrong one. If you successfully reach this stage then you may have pushed back the frontiers just a little bit – well done!
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Now can you re-order the following statements, showing the order in which the teams would do things? Write the numbers 1 to 10 next to each statement.

A. Collect the data from the experiments. Organise and store it in a computerized system.

B. Publish the results in a scientific journal for other scientists to read and discuss.

C. Conduct experiments by altering the world in specific ways. Be careful to make absolutely accurate measurements, by using the relevant sophisticated equipment and technology.

D. Have an agreed initial idea which is to be explored further by observation and testing in the natural world.

E. Use the results of the analysis to either confirm or deny the initial idea. If confirmed, develop the initial idea into a scientific theory.

F. Get paid, if working for a private company. If working for a university, your funding will now be over.

G. Check the success of the theory. Does it:

                 Accurately describe the data which has been collected?

                 Explain how different events are related to each other?

                 Predict the results of future experiments?

H. If your findings are exciting or controversial, the media will want to tell the general public. They may get it wrong, or exaggerate things – the team leader may wish to give interviews to TV and newspaper journalists to set the record straight!

I. Analyse and interpret the data. Mathematical calculations are worked out quickly and accurately by computer.

J. Get your research plan passed by an ethics committee before you go further.
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