
Design of Experiments and Surveys Review 

Sampling Methods: 

Census:  all of the population is used           Sample:  a subset of the population is used 

Good Types of Sampling:  

Simple Random Sample (SRS): any one person or groups of people have an equal 

chance of being selected. 

Stratified Sample:  “some of all”; like blocking in an experiment; homogeneous strata 

are formed and an SRS is conducted within each strata 

Cluster Sample:  “all of some”; an SRS is conduct to select a cluster (homogeneous-

like group) and then the entire cluster is survey (census-like) 

Algorithmic Sample:  “every-nth person is selected” by an algorithm;  

Bad Types of Sampling:  “won’t be representative of the entire population” 

Convenience/Voluntary Sample:  radio call-ins, closest or first people encountered 

Indimidation:  When someone of authority interviews people 

Nonresponse:  small percentage of people respond to survey; generally representing 

the extremes (people strongly in favor or opposed) 

Incomplete Frame:  sampling leaves out people (like those without a phone) 

Poorly Worded Questions can also introduce bias into a survey. 
 

Bias:  a systematic (not necessarily deliberate) favoring/disfavoring of one group or another 

Remember the analogy of the dart board:   If you aim towards the center but don’t hit it 

every time- that’s variation!! If your aim is off and all your shots are going right – that’s bias. 
  

Experimental Design: 

Three Key Design Criteria:  Control, Randomization and Replication are all meant to 

minimize the variability encountered in the experiment. 

Control:  controlling what each subject is treated with 

Randomization:  assigning the treatments to subjects in a random manner 

Replication:  the number of repetitions that a treatment has within the experiment 
 

Basic Design Types: 

Completely Randomized:  treatments assigned to subjects randomly 

Matched Pair:  pairs are matched (before and after, left foot and right foot, husband 

and wife) and both treatments are applied 

Randomized Blocked Design:  subjects are blocked according a common 

characteristic that may effect the response variable (like gender, breed, or age).  

Treatments are applied randomly within blocks. 

Must be able to identify the response variable (what are we measuring), the test subjects, 

and the treatments being applied in every experiment. 
 

Blinding:   

“double-blind”:  neither the person administering the subject or the subject knows which 

treatment is being applied 

“single-blind”:  person receiving treatment doesn’t know which treatment they are getting 
 

placebo:  a “sugar-pill” (in a drug test); acts as a control group to test the effectiveness of 

the other treatments against a baseline 

control group:  used when the treatments need to be compared against an unknown 

baseline (like the stress in a company) 
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In the following examples, tell what type of survey design was used. 

a) WKRP (radio station) asks its listeners to call in their opinions regarding the 

current success of Cincinnati football. 

 

b) Smyth County Health Department surveys all registered O negative blood donors 

in the county on ways to better run area blood drives. 

 

c) WalMart of Wytheville  conducts a survey of its customers to determine whether 

to keep the greeters or not.  They select the 18th person coming in after 6 am and 

every 25th person after that. 

 

d) VFW Post 4667 randomly selects 40 club members from its membership list and 

asks them about their level of satisfaction with the post. 

 

e) Mr. Blevins takes a random sample from each class (freshman, sophomores, 

juniors and seniors) and asks the student’s opinion regarding school uniforms. 

 

f) Loudon County School Board wants to determine the average IQ of 9th grade 

students.  From a list of the 28 high schools in the county, an administrator 

randomly selects five schools and then has the IQ test administered to all 9th 

grades in that school. 

 

 

Identify the following survey design flaws: 

a)  MSHS randomly surveys students in the cafeteria during breakfast to determine 

why kids don’t eat breakfast at school. 

 

b) MSHS tries to determine student employment.  One survey question is “How long 

do you study?” 

 

c) Sgt Bookem administers a survey to randomly selected homerooms on illicit 

drug use among teenagers in Smyth County. 

 

d) Smyth Country sends 400 surveys about school home to parents with more than 

one child enrolled in Smyth County Schools and they get 23 surveys back. 

 

To help assess student learning in his literature class, an English teacher implemented 

pre lesson and post-lesson tests for his students.  A knowledge-gained score was 

recorded after the lesson was taught by taking the difference of the two test scores for 

each student. 

a) What type of experimental design was this? 

 

b) What was measured (response variable) in this experiment? 

 

c) What treatment was applied to the subjects? 


