
Lesson 28: Designing Experiments   
 
TERMS:  
 
Control Group - A Control Group is treated identically in all respects to the group receiving the 
treatment except that the members of the control group do not receive the treatment.    
 
Placebo – An inactive treatment.  There is a proven phenomenon called the placebo effect. 
Patients receiving Placebo tablets which have no active drug ingredient (e.g. a sugar tablet) may 
experience a certain beneficial effect. 
 
 
Three critical elements of experiment design: 
 
1.) Control 

 
Assign a placebo to control group so that you know if the treatment actually caused the 
effect. 
 
Plan to control for possible lurking variables using blocking, matched pairs, etc. 
 
Once data is collected and the statistical analysis appears to show a link between the 
treatment and a resulting effect, the researchers will apply controls to the data to see if the 
effect holds.  Examples of these controls include separating subjects by gender, race, 
education, socio-economic status, health, age, etc.  By showing that the other variables are 
NOT changing the effect, the evidence that the treatment caused the effect strengthens. 

 
 

2.) Randomization 
 

Randomly draw the sample from the population (SRS is ideal).  If subjects are not drawn from 
the target population, then the results cannot be generalized to the population and are 
limited to the subjects in the study (No volunteers).  
 
Randomly assign the treatments to the subjects. 
 
An experiment that randomly assigns treatments to subjects selected randomly from the 
population is called a Completely Randomized Design. 

 
 
3.) Replication 
 

Use a large sample size so the experiment is repeated many times. 
 
Ideally, studies are repeated in multiple settings by different research teams.  When a study is 
published with a surprising or profound finding, it is often replicated by researchers that are 
independent of the original team to see if the effect holds. 

 
When the link between the treatment and result holds despite controlling for lurking variables 
and can be replicated, the finding is called Robust.   
 



Daily Data Collection 
All students will then flip a coin and be assigned to the heads or tails group.  All students will perform the ruler 

drop test to test their reaction time.  This will be performed 5 times and the averages recorded. If heads, they 

will drink 4 oz. of soda from the red cup.  If tails, they will drink 4 oz. of soda from the blue cup.  One cup is 

regular coke and one is caffeine free coke.  After 20 minutes the ruler drop test will be repeated.   

Question: does caffeine affect reaction time? 
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