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M1.5 – Understand the principles of sampling as applied to scientific data
Tutorials
Learners may be tested on their ability to:
analyse random data collected by an appropriate means, e.g. use Simpson’s index of diversity to calculate the biodiversity of a habitat.
Sampling
Sampling is an important part of scientific work: collecting data so that we can make inferences about relationships and processes in the natural world. For example, the only way to know the true mean height of a population of Sequoia (redwood) trees would be to measure every individual in the population. In reality this is practically impossible, because of the time it would take to do this, so instead we collect enough measurements in a sample to give us an accurate estimate of the true mean for the height of Sequoia trees, and we would refer to this as our sample mean. 
There are broadly two ways to take samples: randomly or non-randomly. 
Random sampling - When we carry out random sampling, the positions or sampling strategy used should be generated randomly. You as the experimenter do not choose which sites to sample, these are generated by a random number generator (such as the one on your calculator). In this way you do not influence the way in which measurements are taken.
Non-random sampling - A systematic, or even, approach to sampling. Measuring bacterial growth every 10 minutes, or taking a sample every 5 m across a woodland. This can be useful for measuring how things change over time or distances, where random sampling could cause strange clusters in sampling.
Stratified sampling – ‘Stratified’ or ‘layered’ sampling is a slightly more complex approach to sampling. The sampling approach is split according to predefined layers in the system being studied that could affect the results, for example splitting measurements of height by gender, and making sure that each ‘layer’ has a representative number of samples, in this case 50:50 to represent equal numbers of men and women. 
In another example we might look at the distribution of invertebrates in a field, 10% of the field is water-logged and so I make sure that 10% of the samples are collected from water-logged areas.
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When choosing which approach to use:
Random sampling is a good default when we have no reason to space things out evenly. An even distribution is not the same as a random distribution! 
Non-random sampling is best applied when we have a good reason for wanting to know how things might change at regular intervals (time or distance are the most common uses 
for this.)
When employing stratified sampling we should have a good reason for why it is reasonable to split the data collection according to the proposed ‘layers’. Within each ‘layer’ of our stratified sampling we may choose to sample randomly or non-randomly, whichever is most appropriate for the question being asked.
[bookmark: _GoBack]Simpson’s Index
Sampling in field ecology is often used to measure abundance of different organisms in a habitat. 
Once the abundance of all the organisms present in a habitat has been determined, scientists will often mathematically calculate the biodiversity present in a habitat. This can be done using Simpson’s Index of Diversity (D):
D = diversity index
N = total number of organisms in the ecosystem
n = number of individuals of each species

Simpson’s Index of Diversity always results in a value between 0 and 1, where 0 represents no diversity and a value of 1 represents infinite diversity. The higher the value of Simpson’s Index of Diversity, the more diverse the habitat.Produced in collaboration with the University of East Anglia
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