Principles of sampling

Background:
For nearly every interesting question we ask or problem we encounter, we can’t measure every single example to try and get an answer – it’s too expensive, too impractical, or impossible.  Polling companies can’t ask everyone in the country how they would vote every week in the run up to a general election, a river manager can’t measure every molecule of nitrate in a stream, and a geomorphologist can’t measure every stone in a glacial till.  Instead, we measure a sample of the population we are really interested in (the total collection of objects we want to study).  In this class, we’re going to explore sampling; if we can’t measure the whole population we want to study, how does that affect our results and shape our interpretation of our findings?
Aims:
On successful completion of this activity, you should be able to explain how sample size can affect the interpretation of collected data and consider how it might need to be taken into account when designing a sampling strategy or interpreting an analysis based on a sample.

Beans activity - effects of sample size 
You have been provided with a bag of mixed dried pulses (peas and beans) or virtual equivalent.  For the purposes of this activity, this bag is the population.  Your task is to use sampling to estimate two population parameters: 
•	the number of different kinds of pulses in the population
•	the proportion of red kidney beans in the population.  
You’ll estimate these two parameters for ten different sample sizes, and plot the results (sample size versus estimate), allowing you to explore the effect of sample size on the estimates.
You might want to sort the pulses on a plate or in a bowl – that does help prevent spillage.  If you do, remember that you need to wash the container properly with soapy hot water before using it for food you actually intend to eat!
Health & safety:
If you are allergic to any pulses, you can either work with the sample contained in the bag or contact Jane for a virtual alternative.
Do not insert dried pulses into orifices or eat them, raw or cooked – they are food grade, but will have been handled by several people and not stored as one would store food pulses, so should be considered unfit for consumption.
Download the Excel spreadsheet “Sampling.xlsx” as a place to record your data (you can also record the data on paper and type it into the spreadsheet later, but this spreadsheet has a table already set up for you).
You now need to fill in values in the boxed-in cells by 
1) taking five randomly chosen pulses from your bag (a ‘sampling event’)
2) sorting them into types 
3) counting how many types you have and entering that value into the spreadsheet in the first cell in the white part of the table, marked “a” on Figure 1 (next page). 
Check the introductory video or slides if you aren’t sure how to sample, or ask for help.
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Figure 1: the data recording table in your Excel spreadsheet

[image: Image result for creative commons red kidney beans]4) counting how many red kidney beans there are (see figure 2) and entering that value in the first cell of the second row in the white part of the table, marked “b”. 
5) taking another 5 pulses from your bag, and adding them to the sample.  You now have 10 pulses in the sample.
6) repeating steps 1-4, adding the value from step 3 to cell “c” and from step 4 to cell “d”
8) repeating steps 5 and 6 until you have a total of 50 pulses in your sample and the data recording table is full.Figure 2: red kidney beans



Look at your results – graphs will have formed below the table.  Note answers to the following questions:

i. How many kinds of pulses are there in your population in total? (check the bag)
ii. Does this match your estimate from a sample of 50 pulses?  
iii. Does this match your estimate from a sample of 10 pulses?
iv. What percentage of the pulses are red kidney beans?
v. How does increasing sample size affect your estimate of this percentage?
vi. Does a larger sample make you feel more confident that your estimate is good?
vii. What’s the MINIMUM sample size you would recommend be used to estimate these values (diversity, % red kidney beans) for other bags of pulses?  Why?
viii. [bookmark: _GoBack]The bags we distributed are themselves samples from a large bowl of mixed dried pulses.  We’ll compare estimates of number of types and percentage of red kidney across the class during the plenary discussion – once you have that data, consider whether the bags all came from the same bowl.
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