
AP STATISTICS Name: _____________________________________________  Block: ______ 
Notes Unit I: Designing Studies 

1. Quantitative data (aka numerical ): Numerical values for which arithmetic operations make sense (you can 
average). 

2. Qualitative data (aka categorical): COUNT data.  Recording which category a person or thing falls into. 
 

3. Discrete Data: Values are only isolated points on a number line. 
4. Continuous Data: Values are from an entire interval on the number line, measurements of time or lengths  

 
5. Census: An attempt to include the entire population.  Generally this is not practical. 

 
6. Types of Sampling Methods: Goal is to get a sample that is REPRESENTATIVE of the population. 

 Simple Random Sample (SRS): Every unit/thing/person/subject and every possible sample of size n 
are equally likely to be selected. 

 Stratified Random Sample: The population is divided into groups (strata) – usually with similar 
characteristics – then an SRS is selected from each group (conducted to ensure each group is 
represented in the sample to better ensure a representative sample of the population).  Stratifying 
helps to reduce variability between samples. 

 Cluster Sample: Population is generally already separated into parts (think each classroom at WHS 
is its own premade/naturally occurring cluster).  One or more groups (clusters) are randomly select.  
We then take a census of each randomly selected cluster.   

 Systematic Random Sample:  Beginning with a randomly selected starting point, survey every nth 
individual that you encounter (for example: every 10th person or every 20th person that walks out of 
an athletic event). 

 Multistage Sample: Any method that incorporates randomness at MORE THAN ONE stage. 
Common example: Form clusters, taken a random selection of clusters… and THEN take an SRS from 
within each of the randomly selected clusters (instead of taking a census of each cluster) to form the 
sample.  

 Voluntary Response Sample: only those who choose to respond are evaluated.  Subject to bias 
because those who choose to respond may have different opinions than those who do not. 

 Convenience Sample: Sample that includes subjects that are readily available.  Convenient, but 
subject to bias. 
 

7. Population (of interest): The entire group that we are interested in studying. 
8. Parameter (of interest): A numerical measurement describing some characteristics of a population.  For 

categorical data, this is usually a proportion (or percentage), while for numerical data this is usually a mean. 
 

9. Sample: The subset of a population that is actually examined. 
10. Statistic: A numerical measurement describing some characteristic of a sample. 

 
11. Sampling Frame: The group from which you are actually taking a sample (a.k.a., anyone that has a chance of 

being selected for the sample based on your sampling method).  Ideally, the sampling frame should be the 
same as the population of interest, but sometimes this is difficult or not possible (and this can lead to 
undercoverage bias). 
 

12. Bias: When a study systematically favors certain outcomes.  A biased sampling method generally means 
that the sampling model is not centered at the value of the population parameter.  Don’t confuse “bias” with 
“variability” – bias has to do with being off-center; variability has to do with the spread of a sampling model.  
Some sources of bias: 

 Response 
 Nonresponse 
 Voluntary Response 
 Undercoverage 
 Convenience Sampling 

 



13. Sampling Variability:  The idea that different random samples –  even if taken from the same population 
using the same procedure – will rarely yield the exact same results.  Sometimes referred to as “sampling 
error”, although it does NOT mean that you did anything wrong in the sampling process – your results will 
naturally vary from one sample to the next.  Don’t confuse this with bias! 
 

14. Anecdote (or anecdotal evidence):  Based on a casual observation or hearsay, rather than evidence that is 
obtained from a properly designed study. 
 

15. Observational Study: No treatment is imposed; researchers merely observe a characteristic(s).  Since a 
treatment is not assigned/imposed on the subjects, you cannot show a cause-and-effect relationship from an 
observational study (due to possible confounding factors), but an observational study CAN reveal an 
ASSOCIATION between two variables.  Two types of observational studies: 

 Retrospective: Subjects are selected, and then previous records or behaviors are recorded.  
 Prospective: Subjects are selected, and then followed to observe future outcomes. 

 
16. Experimental Study: Treatment(s) is/are imposed upon subjects.  Uses a deliberate treatment to observe a 

response and measure the effect of the treatment(s) and/or control.  A well-designed randomized 
experiment is required in order to show a cause-and-effect relationship between variables.  
 

17. Key Components of Good Experimental Design 
 

 Control: 

 Randomization: 

 Replication: (can have dual meaning) 

 

18. Types of Experimental Designs 
 Completely Randomized Experiment: Subjects are randomly assigned to treatment(s) and control (if 

there is a control group), treatments are imposed, response variable is measured for each group, 
response variable is compared for each group. 

 Randomized Block Design: A Block (***which is not a stratified random sample!!!!!***) is a group 
that is known to be similar before the experiment in some way that is expected to affect the 
response variable to the treatment. Blocking reduces variability with respect to the response 
variable within each treatment group so we can better compare the variation between the 
treatments.  Blocking separates/sorts the units to reduce variation (and is conducted intentionally 
by the researcher), and occurs once the experimental units are obtained. 

o Matched Pairs Design (or Paired Design) is a special type of block design where 
subjects/experimental units are paired based on a similar characteristic OR each subject acts 
as her own block (with a before and after test OR all treatments are randomly assigned to 
one individual).  Used if we need to control variation due to individual differences. 
 

19. Treatment: The specific experimental process applied to each case/unit/subject 
 

20. Experimental Units: Objects on which the experiment is performed (received treatments and/or control) 
 

21. Subjects: Human experimental units.  People don’t like to be called “units” so we use a “nicer” term: subjects. 
 

22. EXplanatory Variable: Used to explain the observed outcome.  In an experiment or observational study, 
this is generally the treatment. (most often the X variable in bivariate data). 
 

23. Response Variable: A variable used to measure the outcome of a study (most often the Y variable in 
bivariate data).  



24. Confounding (variables): When two (or more!) variables are associated with a change in the response 
variable.  This makes it difficult (impossible?) to tell which variable is actually “causing” a change in the 
response variable (or is it more than one variable in conjunction? or is it some other variable that we’re not 
even considering??) 
 
Random assignment of subjects to treatment groups helps to overcome confounding because in theory, the 
randomization “evens out” all other variables except for the treatment (explanatory variable).  As a result, 
confounding variables are no longer a concern with respect to measuring the effect of the treatment(s). 
 
IMPORTANT: When explaining a confounding variable, you must explicitly link it to both the explanatory 
AND response variables for both groups. 
EXAMPLE: Studies have shown that people who have Snapchat accounts tend to have lower GPAs than 
students who do not have a Snapchat account.  However, general study habits and time management may 
be confounding variables, since:  

 a person who has a Snapchat account may choose to distract themselves from studying and 
managing their time well when compared to those who do not have a Snapchat account, AND 

 people who manage their study time well and have good study habits may as a result have higher 
GPAs than those who do not have a Snapchat account. 

 Therefore, general study habits and time management may have more to do with a student’s GPA 
than simply having a Snapchat account. 
 

25. Lurking (extraneous) variable: A variable that has an important effect on the response, but is not included 
among the explanatory variables studied.  Most statisticians refer to this as a confounding variable. 
 

26. Treatment Group(s): The group of subjects/experimental units that receive the treatment(s).  These can 
include the group(s) that receive a control/placebo. 
 

27. Control/Placebo Group: The group of subject/experimental units that receive no treatment OR the 
current/old treatment (control group), or a fake treatment (placebo group) which actually has no effect. 
 

28. Placebo: A dummy/fake/sham treatment such as a odorless, tasteless, sugar pill (which his little to no impact 
physiologically) when testing, for example, a new weight loss pill. 
 

29. Blinding (may be used in any type of experiment if possible…which we can usually figure out a way to blind) 
 Single Blind Experiment: The subject does not know which treatment s/he is receiving. 
 Double Blind Experiment: Neither the subject nor the evaluator (person recording the response 

variable… or really anybody that interacts with the subjects) knows which treatment the subject 
received. 
 

30. Statistically Significant: A difference too large to be attributed to chance (an outcome that occurs has an 
extremely small probability of occurring under the assumed conditions… An outcome with a probability of 
.50 would occur half the time by chance.  An outcome with a probability of .00124 would only occur about 1 
out of 1000 times and we could not attribute its occurrence to chance… Something else is at work if that 
outcome shows up!) 
 

31. RANDOM SAMPLING VS RANDOM ASSIGNMENT (UNDERSTAND THE DIFFERENCE!) 
 
RANDOM SAMPLE (from a population of interest) 
Should yield a sample that is representative of the larger population,  
thus allows us to GENERALIZE our results to the larger population from which we sampled 
(very rare in an experiment) 

 vs 
RANDOM ASSIGNMENT (of subjects to treatments in an experiment) 
Allows us to draw CAUSAL conclusions (cause and effect) between the explanatory and response variables 
 


