EXPERIMENTS

Def:  ________________ – choices are not assigned; they are simply _________.

a. Retrospective study – subjects are identified and data is _____________ ______________  (The original cigarette studies were like this, as doctors noted that their lung cancer patients happened to be smokers.)

b. ______________ – subjects are identified, and data is collected as _______________.  (We identify 200 smokers, then record their illnesses through the years, ___________ of cancer, etc.)

Experiment – An experiment requires ______________________________________  A ______________________.  This is the only way to conclude a _______________________ _______________________

 EX:  We have 100 subjects. We randomly assign 50 to smoke for the next 10 years, 50 to never smoke for the next 10 years.  We follow them and record the incidence of lung cancer. (I never said it was ethical.  That’s why they used mice.)

Factor – an _______________ ________________ (an experiment must have at least one.)

Response Variable – the outcome or outcomes to be ____________________________.

Subjects – ___________________________

Experimental units – anything other than humans being studied (_______________ __________________________etc.)

Levels – values chosen for the factor

Ex:  smoking 4 cigarettes a day, smoking 10 cigarettes a day, smoking a pack a day.  These are levels of the factor “smoking cigarettes”.

Treatment – the ______________ of specific levels from all of the factors

4 Principles of Experimental Design

1. Control – _________________ to make the ______________ the only difference in experimental group by controlling other sources of variation (make conditions as similar as possible for all groups)  Be certain _________________________ about factors which were not studied.

2. Randomization – randomly assigning subject (or units) to ________________.  This reduces the bias due to ____________ sources of _____________.

3. Replication – this refers to repeating the experiment, and is always suggested at the end of a good study. 

a. If we have just one subject, we have an anecdote, not data.  The treatment must be applied to ____________________.

b. Once a study is complete, it should be replicated under ______________ (people of different ages, a different time of year, etc.)  Controlling other sources of variation is essential.

4. Blocking – Blocking is not required, but is useful in controlling for variables we are not studying, but which may have an effect on the outcome.

Ex:  We are testing the effects of Splenda on lab mice.  We have 12 cages for the mice, 6 on the sunny side of the room, 6 on the other side.  We block to _____________ ________________ by randomly assigning mice to the 12 cages, then 3 by the window get the Splenda, 3 do not.  On the other side of the room, 3 get Splenda, 3 do not.

CW:  p. 262 #8, 9.  

CW/HW:  p. 262 #1 – 5 odd, 14 – 16, 19, 20 (must read tomato example in book first.)

