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Note on Sampling
In the Science in Society specification the mathematical requirements say that you need to: understand the principles of sampling as applied to scientific data.  This note is to clarify what we mean by the statement.  
Researchers might be interested in questions such as whether a diet rich in fruit and vegetables can reduce cancer incidence, or whether higher carbon dioxide concentrations increase the rate of plant growth. 

They cannot study all people who might get cancer, or all plants, they must take samples. They then assume that the results from the sample can be generalised to the whole population.  Notice that the term population as used here means all the people, plants or animals that the research might apply to. The research can only be generalised if the samples are truly representative of the population. An important part of experiment design is deciding how to select samples. There are two main principles involved, the avoidance of bias, and the choice of sample size.
A biased sample is one that is not representative of the population. To avoid bias the sample must be selected randomly from the population, that is every member of the population of interest must have an equal chance of being in the sample. In the cancer example if the sample groups were drawn from only one social class or from only one part of the country then the sample would be biased and the results could not be generalised to the whole population. In research involving a control group it is of course very important that both the study group and the control group are drawn, at random, from the same population.  

If the population of interest includes individuals with significantly different characteristics, such as men and women, or old and young, then the sample groups must represent the distribution in the population.  Smaller sample groups are selected for each characteristic and these are combined to form the final sample group with the appropriate proportions of each characteristic. This is called a stratified sample.   

There is natural variation within any population.  Any two samples taken from the same population will show differences in a measured property because of this natural  variation. It will not be possible to determine whether this difference is significant or not unless the sample size is large enough. (See separate note on significance).  A larger sample size is needed if the difference between study group mean and control group mean is small - (this difference is known as the effect size). A larger sample size is needed if there is wide spread of values - indicated by a large standard deviation - for the measured property being studied.  

Advice 

You do not need to be able to carry out any calculations based on this information. It is intended to help you evaluate the results of research as presented in the media and in scientific journals.  
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