Some useful Stats References for BRACE participants.

· The pdf file “Flaws and Fallacies Main” (from wiley.com/college/mat/kime371947/ readings/questions.pdf  ) summarises some important arguments about statistical thinking from a wonderful book called. Flaws And Fallacies In Statistical Thinking by Stephen K. Campbell. Published in 1974, Campbell’s book is about making sense of statistical arguments after the numbers have been crunched.  It is required reading in all my stats classes.

· http://www.statsoftinc.com/textbook/esc.html is a brief but sort of dry overview of conceptual statistics stuff that’s directly relevant to research (as opposed to the mathematical underpinnings, which usually are not).

· http://www.statsoftinc.com/textbook/stnonpar.html discusses when to use nonparametric techniques. We care about this in CS Ed research, because Likert scales and letter grades both technically require nonparametric analysis.

· http://bmj.bmjjournals.com/collections/statsbk/13.shtml discusses some important basic design issues, including the range of different sorts of experimental designs you can choose from. 
 It has a nice table you can use to select the correct analysis method for your design and data.

· The Word file “Choose a Test” is probably the simplest possible version of this tool. Note that the table distinguishes between Normal and Non-Normal data. The critical distinction here is not really mathematical normality (a little skew won’t hurt you), but continuous vs. discrete.  

The column on the left (normal) is for continuous ratio data like Birth Weight, or Reaction Time, where all (positive) values are possible (i.e. a baby can weigh 5.12321434354345324 kgs if it wants to), and the distance between, say, 1 and 2 is the same, and means the same thing, as the difference between, say, 47 and 48. The farther your data get from being continuous and ratio, the more wrong it is to use the methods in this column. 

The centre column of the table (non-normal) is for discrete data like letter grades (there is nothing between a B and a B+, and the difference between a D and a C is not necessarily the same as the difference between a B and an A), Likert scales, political party affiliation, response category, etc. Although letter grades and Likert scales are often treated like continuous data (e.g. people take means on them), it’s not technically correct to do so and it introduces problems of interpretation. These problems become even more substantial when people do wrong inferential statistics (things with p and  and rejecting H0 and stuff) on these data. When they do this, they can no longer have the correct level of confidence when their test says that they have a significant result (trust me, it’s a Math Thing), and the whole system sort of falls apart.

· If you’ve got a little more time, you might have a go at http://www.wadsworth.com/psychology_d/templates/student_resources/workshops/stat_workshp/chose_stat/chose_stat_01.html , which is a whole tutorial on designing an experiment with an eye to the eventual analysis. I really like this tutorial, the language is simple and the maths burden is low. It would be a great thing to do just for fun on a rainy weekend afternoon (I’m sensing that my idea of “fun” may not be exactly the same as yours….).

� In case you don’t want to read “Chapter 5”, and don’t remember the Logic of Hypothesis Testing part of Stats Class, note that  is the probability that, having said you’ve found an effect, you are wrong (very embarrassing) and  is the probability that an effect was really there, but you missed it (a big waste of time).





