Chapter 13 – Reading Guide

“Experiments and Observational Studies”

Observational Studies


Simply observing students “in the wild” and recording the choices


they make and recording the outcomes is called an Observational


Study.  In observational studies, researchers don’t assign choices,


they simply observe them.  In addition, this was a retrospective


study, because researchers first identified subjects who studied


music and then collected data on their past grades.  And because


retrospective records are based on historical data, they can have


errors.


In observational studies, what is the difference between retrospective


and prospective studies?

Randomized, Comparative Experiments


What is the definition of an experiment?


What is a random assignment?


What is a factor?


What is a response variable?


What are subjects or participants?


What are experimental units?


What are levels?


What is a treatment?

The Four Principles of Experimental Design


1.)  Control.  We control sources of variation other than the factors


      we are testing by making conditions as similar as possible for all


      treatment groups.


2.)   Randomize.  As in sample surveys, randomization allows us to


       equalize the effects of unknown or uncontrollable sources of


       variation.  It does not eliminate the effects of these sources, but it


       should spread them out across the treatment levels so that we can


       see past them.


3.)   Replicate.   Two kinds of replication show up in comparative


       experiments.  Fist, we should apply each treatment to a number of


       subjects.  Only with such replication can we estimate the variability of


       responses.  A second kind of replication shows up when the experiment


       units are not a representative sample from the population of interest.


4.)   Block.  The ability to randomizing to equalize variation across


        treatment groups works best in the long run.  Blocking is an


        important compromise between randomization and control.

Diagrams


An experiment is carried out over time with specific actions occurring


in a specified order.  A diagram of the procedure can help in thinking


about experiments.


What kind of graphs lend themselves best to comparing groups?

Read the “Step-By-Step Example” Designing an Experiment on pages 297-299 (The tomato experiment) .  Pay attention to the way they communicate their answer to the “Think – Show – Tell” part of this example. 

Check sheet for completely randomized experiment in one factor:


*  Plan


*  Response variable specified


*  Treatments


*  Experimental Units


*  Controls


*  Random assignments


*  Replication


*  Make a diagram


*  Measure the response


*  Show


*  Tell

Do these every time you answer the question on design of an experiment.

Does the Difference Make a Difference?


What does statistically significant mean?


Read the 4th paragraph on page 300 (For example Figure 13.1…..) 


very carefully and take not of it.

Do the “Just Checking” on page 300.

Experiments and Samples


What is the difference between a sample survey and an experiment?

Control Treatments


What is a control group?


Is no treatment considered a treatment?


What is the difference between a single blind experiment and a


double blind experiment?

Placebos


What is a placebo?


What is the placebo effect?



The best experiments are four things.  What are the four things?

Blocking


What is randomized block design?


Note:  Blocking in experiments is equal to stratifying in sampling.  


           Do not interchange the verbage.  You cannot stratify in an


           experiment; you block.

Do the “Just Checking” on page 305.

Adding More Factors


What is a completely randomized two-factor experiment?

Confounding


What does it mean for two factors to be confounded?

Lurking or Confounding?


What is the difference between confounding and lurking variables?
Assignment for Chapter 13:

Pages 312-316   #1 – 10  all,  18,  19,  22,  27,  28,  29,  31,  36,  




 and  #38.

When doing  #1-10  (Did they give them anything for the condition?  If so, Experiment.  Did they just observe the condition and follow them around not touching them just recording them?  If so, Observational Study.

