
Collecting Data

AP Statistics 
Chapter Three



Statistical Studies
•No treatment imposed 
•No cause and effect relationship can be concluded 
•Includes surveys

Observational 
Study

Experiment
•Treatment imposed 
•Cause and effect relationship can be inferred



Explanatory variable, x - 

Vocab

Factors can have different levels, i.e aspirin at                   
200mg, 400mg, 800mg

Response variable, y

more than one factor possible

Treatments are the various combinations of 
factor(s) and their level(s)

Told you there would be lots of vocab



Mr. Murphy 
AP Statistics 
3.2 Statistical Studies: Observations and 
Experiments 

HW Pg 32 #2.4, 2.8, 2.12 Pg 
57 #2.36, 2.43, 2.49, 2.51 Pg 
63 #2.56, 2.63  

Goals:	 	 1. Distinguish between an observational study and experiment. 
	 	 2. Identify possible confounding variables. 
	 	 3. Distinguish double-blind from single-blind experiments. 
	 	 4. Recognize the placebo effect. 
	 	 5. Use a control group in an experiment when appropriate. 
	 	 6. Remember the M & Ms days. 

• A study is an observational study if the investigator observes characteristics of a sample 
(ideally a random sample) from a population, but does not impose a treatment.  

• An experiment differs from an observational study in that the investigator deliberately 
imposes a treatment (ideally treatments are randomly assigned to test subjects).   

	  
An investigator must identify at least one or more explanatory variables, x, also called factors, 
to manipulate and at least one response variable, y.  A group is treated with some level of the 
explanatory variable, and the outcome on the response is measured. 

A cause-and-effect relationship is only possible to determine in an experiment.  

Ex1 The Associated Press reported on an investigation that concluded that women who suffer 
severe morning sickness early in pregnancy are more likely to have a girl.  This conclusion was 
reached by researchers in Sweden based on a “scientific study”.  Do you think that the “scientific 
study” referred to in the article was an experiment or an observational study? 

Ex2 A study is to be designed to examine the life expectancy of tall people versus short people.  
Which is more appropriate, an observational study or an experiment? 

Ex3 A study is to be designed to examine the GPAs of students who take marijuana regularly and 
those who don’t.  Which is more appropriate, an observational study or an experiment? 

Ex4 To test the value of help sessions outside the classroom, students could be divided into three 
groups, with one group receiving 4 hours of help sessions per week, a second group receiving 2 
hours per week, and a third group receiving no help.  What are the explanatory and response 
variables and what are the levels? 

Explanatory Variable (x-axis) - 

Response Variable (y-axis) - 

Levels - 

# hours of help received 

measured classroom performance

0, 2, or 4 hours of help sessions

A note about levels is that each factor can have its own set of 
levels.  The next example will address this



Drs. Willson and Fable have each designed a new treatment drug for infections in 
people recovering from injuries.  They are concerned about the correct dosage of the 

drug (20 mg or 50 mg).  They divide their subjects (experimental units) and conduct a 
double blind test so they will be measuring the rate at which infection shrinks.  Indicate 

the explanatory variables (factors), levels, treatments, and response variables

One way to start your answer is to make a table of the factors involved.

Dr. Fable’s Drug Dr. Willson’s Drug

20 mg

50 mg

Drug

Treatment 1 Treatment 2

Treatment 3 Treatment 4



The table shows that there are 4 treatments. But what about factors and levels?

The two factors (explanatory variable) being tested are the drug and dosage

Drug has two levels (Fable and Heinicke), dosage has two levels (20 and 50 
mg) making a total of four treatments

Dr. Fable’s Drug Dr. Heinicke’s Drug

20 mg

50 mg

Drug

Treatment 1 Treatment 2

Treatment 3 Treatment 4



Random Sampling - Why Do We Do It?
Allows us to generalize 
our findings to the  
population

What makes it so?

Simple Random Samples (SRS)

A sample in which each element (person, animal, object, 
etc) has an equal chance of being selected

If I draw the names of everyone in a class of 30 students 
from a hat, each student should have a 1/30 probability of 

being selected



Random Sampling - Why Do We Do It?
Allows us to generalize 
our findings to the  
population

3 Methods •Slips of Paper ⎫
⎬
⎪

⎭⎪

Pick a method and 
learn the proper 

write-up for your 
FRQs.

Simple Random Samples (SRS)

•Random Digit Table
•randInt on TI-84

Pick a method and 
learn the proper 

write-up for your 
FRQs.





SRS of size 4

•randInt(1, 12, 4) = 10, 2, 8, 5



Stratified Sample of size 4
•randInt(1, 3, 1) = 2

•randInt(1, 3, 1) = 2
•randInt(1, 6, 2) = 5, 1



Cluster Sample of size 4

•randInt(1, 6, 2) = 3, 6

1 2

3 4

5 6

3

6



Systematic Sample of size 4

•randInt(1, 3, 1) = 2

4 people in sample ->  
4 groups of 3



Types of Sampling
•Simple Random Sample (SRS)  
•Stratified Sample - homogenous strata/groups 
•Cluster Sample - heterogeneous cluster/groups 
•Systematic Sample 
•Convenience Sample

I’m not an 
SRS!

Nor me!

I’m the 
worst!  And not 
even close to an 

SRS!

Me either!

Why not an SRS? 
Because not  

every group is possible.

So one more time through:


