
More on Experimental Design! 

 
Suppose I want to know which cereal improves math scores more, Cheerios vs. 

Wheaties. Let’s think through how these terms apply to this experiment. 
1)  Treatments:  The different experimental conditions being compared 

 

 

 

2)  Explanatory variable: The possible values of the treatment (it explains the variation 

between the groups) 

 

 

3)  Response variable: The possible values of the result that you are measuring 

 

 

4)  Replication:  Using more than one subject or observation for each treatment group 

(usually many) 

 

 

5)  Random assignment (randomization): Randomly assigning subjects to different treatment 

groups.   

-Is random assignment required here? Yes! 

-Is random selection required? No! What would that mean? 

-What is the purpose of random assignment? 

 “To create roughly equal treatment groups on extraneous variables so that the only difference 

is the explanatory variable.” 

-How would you answer the test question, “Describe how to randomly assign…”  

 

 

 

 

6)  Direct control: Variables that the experimenter directly manipulates or controls.   

Magic phrase #3:  The goal is to reduce variability so that differences can be more easily 

seen.  *Picture* 

         ………………..  vs.    ….. 

    ………………..                  ….. 

 

 

 

 

 

 

7)  Control group: When one experimental group receives no treatment. Not every experiment 

needs a control group!  

 

 

 



8)  Confounding variable: A variable related to (in between) both the explanatory variable 

and the response variable.  If you have it, you can’t tell if treatment effects are due to 

treatment or a different factor. Rare in a well-designed experiment. 

 

 

 

 

 

9)  Blocking: To form groups of subjects that are similar. It’s like running separate 

experiments: one on each block.  Example: Run one experiment on girls block, a separate one 

on boys’ block.  *Each block gets its own random assignment.* Purpose of blocking: reduce 

variability so that differences can be more easily seen! It’s done AFTER random selection.  

Different from stratified sampling! You already have your subjects. 

     Order: RANDOM SELECTION, then BLOCKING, then RANDOM ASSIGNMENT. 

     Note: Remember: block similar things together 

 

 

 

 

 

 

10)  Completely randomized experiment.  The most common type of experiment. You 

randomly assign the subjects (experimental units) to the treatments. (hat again!) 

 

 

 

 

 

 

 

11)  Matched-pairs experiment: A second, powerful type of experiment, but can’t always be 

done.  You either: 

      a) (less common) Match subjects based on similar characteristics (e.g., age) and 

randomize the treatment, or: 

      b) (much more common) Give both treatments to a single individual.  Randomize the 

order. 

      In a matched-pairs design the idea is to reduce within-subject variability. 


