BMS2 R / Statistics exercise


Using randomization in your experiments

RATIONALE:  It is very easy for bias to enter experiments, simply by accident.  For example, if we wished to study the effect of a drug on mice, and if we selected the mice for 2 treatments (receive drug / drug absent) by hand, we might subconsciously assign healthier mice to one of the treatments.  The best way to avoid such bias is to assign all experimental conditions to subjects (e.g., assign a treatment to a mouse) randomly.  

There is a difference between “random” and “haphazard”.  Haphazard selection involves trying to select individuals (pseudo-)randomly, without actually using true random assignment.  For example, haphazard assignment might involve closing your eyes, swinging your arm around, and pointing at something to assign it to a treatment.  I have tried using haphazard assignment in the past and realized, after completing the experiment, that I did introduce bias; I had to re-do the experiment (a month of solid work).

True randomization involves using a random number generator (a computer), or a table of random numbers, found at the back of many statistics textbooks.  This exercise give you practice thinking about how to use randomization in R to set up an experiment.

Get started:

[bookmark: _GoBack]Import the file “randomMice.csv” into RStudio using what you learned in the Computer Practical or the R-Sessions.

We will use this file to randomly assign mice to treatments.

1) Recall that we used R to shuffle data when conducting a randomization test during the computer practical.  Use this procedure, or a modified approach, to randomly assign the mice (1-20) to either the drug or control treatments.

2) Next, imagine that we will house the 20 mice in 4 cages (A to D; the second column of the dataset).  Imagine that we can keep both drugged and control mice together in a cage.  Now, randomize the mice to the two treatments, and also randomly assign the mice to cages.

3) This time, imagine that we want to house drugged vs. control mice separately in the 4 cages (i.e., we want 2 cages of drugged mice and 2 cages of control mice).  How can we randomly assign mice to treatments and to cages, such that we only have mice from one treatment per cage?

4) Now, stop thinking about mice.  Instead, imagine that you wished to study 400 randomly selected students from the University of Edinburgh.  How could you do this?
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