
THE BIG IDEAS OF DATA COLLECTION  STUDY OR EXPERIMENT 

We already know that the best way to collect data is through random methods, and we already know the random 
methods for determining who will be in our study or experiment.  Now we will look more deeply into the ideas of 
studies and experiments.   The main difference between an observational study and an experiment is that with an 
experiment a certain "treatment" is imposed and in an observational study we are simply looking (observing) at what 
subjects do.... 

Two types of observational studies 

1) Retrospective study- this is where a researcher looks back on a situation that already happened and then attempts to 
display and conclude from the data 

2) Prospective study-this is where a researcher identifies subjects and then collects data by watching certain events as 
they take place, again to display and conclude from the data 

Suppose we want to make conclusions like: 

Studying music at a young age CAUSES higher grades in secondary education 

OR 

Eating an apple a day CAUSES you to be healthier and there by "keeps the doctor away" 

ETC. 

In both of the statements above the idea of showing causation from a treatment is being concluded. 

A CAUSE AND EFFECT RELATION CAN ONLY BE PROVED THROUGH 
A CONTROLED RANDOMIZED EXPERIMENT 

Here are some of the important terms to know and recognize when designing an experiment 

(Knowing the vocab and using it correctly is the key to communicating to another the design of your 
experiment) 

factor - the piece of the experiment that is controlled in an effort to see how it effects the response variable 
 

experimental units - the people or subjects that the experiment is done on 
 

levels - the different "doses" the factor can take on 
 

treatments - the combination of each factor with its different levels, it is what the subjects will "get" or "do" 
 

response variable - the piece of the experiment that will be measured at the end....we hope to say that the 
treatment CAUSED the response variable. 
 

***When it is impossible to tell which of 2 or more factors is causing a change in the response variable, we say the 
factors are CONFOUNDED.   We try to avoid confounding  

 



Key Principles of a Good Experiment:  THE BIG IDEA--Our goal when designing an experiment is to make the treatment 
groups as similar as possible, with the exception of the treatments.  Then, if there is a change in the response, it can be 
attributed to the explanatory variable (factor) and not any other extraneous variables. 

Principle #1:  DIRECT CONTROL means holding extraneous variables constant for all treatment groups so that their 
effects are not confounded with the explanatory variable.  This eliminates these variables as sources of variability. 

Principle #2:  RANDOMIZATION is random assignment of subjects to treatments to ensure that the experiment doesn’t 
systematically favor one treatment over the other.   

Principle #3:  REPLICATION means ensuring that there is an adequate number of observations in each treatment group.  
And the experiment is designed and communicated in a way so other researchers can reproduce it. 

Those three main principles are the foundation for having a successful experiment.  However there are other more 
sophisticated principles to designing experiments as well.  One of which is called BLOCKING.  

Blocking in an experiment is a lot like stratifying in a selection of a sample.  It is the idea that if there are many 
experimental units that are similar in some way that may influence the response variable due to the treatments, then 
we should separate them into different blocks (aka groups) before giving the treatments. 

Here are some other key concepts/vocabulary terms that we should know when designing experiments: 

Control group -  A group of the experimental units are given a baseline treatment, typically the current treatment or a 
placebo. 

Placebo – a treatment known to have no effect. 

Placebo effect – The tendency for human subjects to show a response to a treatment that was just a placebo.  
(Scientifically proven to effect around 20% of subjects) 

Blinding – When either the experimenter or the experimental units are unaware of the treatments in an experiment.  If 
both parties are unaware of the treatments, it is considered a double blind experiment.  This idea is used to help reduce 
the placebo effect or other potential interference that may occur if treatments are known. 

GAS MILEAGE:  Do cars get better gas mileage with premium gas vs regular gas?  Design an experiment to answer this 
question: 

 


