
Chapter 2 Review 
Collecting Data 

5 things to know 
1.  Know the difference between an observational study and an experiment 

-Observational study: observe people/things in action; surveys 
-Experiment:  random assignment to treatment groups; active manipulation of subjects 
-Can determine cause-and-effect with an experiment, not observational.  Correlation ≠ causation. 

 

2.  Know different types of bias (3) 
-Selection bias (when you exclude people systematically), response bias (or measurement, when 
your method of observation alters results), nonresponse bias (when not all people respond) 

 

3.  Know sampling methods (4 good, 1 bad) 
-Simple random sampling, stratified random sampling, cluster sampling, systematic sampling, 
convenience sampling 
-Sampling with and without replacement, as long as you sample less than 10% it’s essentially like  
sampling with replacement 
-What’s the goal?  A representative sample of the population.  It’s not guaranteed, but it’s the best 
we have.  Plus, we avoid bias.  Lots of hypothesis tests depend on random samples. 

 

4.  Know how to design an experiment 
-Directly control what you can, block what you can’t control (both of these reduce variation so that 
differences are more easily seen) then randomize.  The subjects are called the experimental units. 
-Know the difference between the explanatory variable (“explains” the results) and the response 
variable (what you are measuring).  All experiments use replication (using multiple subjects). 
-Then random assignment.  Random assignment equalizes extraneous variables so that the only 
difference between the groups is the treatments.  Doing this strongly reduces the chance of 
confounding variables (something else causing the results besides the treatment). 
-Does random assignment let you generalize to the population? 
-Two factors are confounded if they are both related to the response variable.  It’s a problem. 
Example:  Is the chili you had for lunch causing you to sweat?  Or is something else?  How would 
you deal with this in an experiment? 

 

5.  Know how to design a more sophisticated experiment 
-Know what a control group is for (treatment vs. no treatment).  You do NOT always need one. 
-Know what a placebo is for (one of the treatments has no active ingredients) 
-Know what blinds are for (single and double blind) 
In a blind, both the subject and the person measuring the response variable don’t know which 
treatment the person is in.  The experimenter always knows! 
-Know the difference between a completely randomized design and a matched-pair design.  Both 
are not always possible, but in general a matched-pair design reduces person-to-person variability 
more.  Example:  Which detergent works better?   
Answer using a completely randomized design:  Take 100 pairs of pants.  Randomly assign 50 pairs 

of pants to use detergent one, the other 50 use two.  Then, two sample t-test (
1 2 = ) 

Answer using a matched-pair design:  Take 100 pairs of pants.  One treatment uses one detergent 

on left leg, other on the right leg.  Other treatment has the legs switched.  A paired t-test ( 0d = ). 


