Section 4.1: Sampling and Surveys	          Name:______________________
[Day 1]

Populations (and parameters) vs. Samples (and statistics):

Population: The entire group of individuals about which we want information.
· Parameter_________________________________________
· Greek:_________________________
Sample: The PART of the population from which we actually COLLECT information.
· Statistic:__________________________________________
· Latin:_________________________

Election Day is Important:  A variety of polls have been taken predicting today’s election results.  How do these polls work?  There are three main ideas that polls utilize.


1. Examining part of a whole:  We want to know about an entire population but it is often hard or impossible to examine all of them, so we try to take a representative. A SAMPLE!

2. Randomize:  Select the samples at random so that the data is protected from the influence of all the features of the population by making sure, on average, the sample looks like the rest of the population.

3. Sample Size: The fraction of the population that you’ve sampled doesn’t matter; it’s the actual number in the sample that’s important.

How to Sample Badly:  When Sample Surveys go Bad…who ya gonna call?  

1. Sampling Error: Mistakes in the process of taking a sample that could lead to inaccurate information about the population. Such mistakes could be to use bad sampling methods.
· Undercoverage:________________________________________________________
· 

2.  Bias:  Using a method that will consistently overestimate or underestimate the value you want to know.  Such as systematically favoring certain outcomes.
Direction:____________________________________________________________________
· Voluntary response sample:________________________________________________
i.e.: Dancing With The Stars, American Idol. (Bad sampling method used here!)
· Convenience sample:______________________________________________________
· Non-response bias:______________________________________________________
· Wording of questions:____________________________________________________

3.  What’s the difference? Sampling Error (or sampling variability) vs. Bias
Mistake vs. Purpose.




How to Sample Well:  Simple Random Sample (SRS)

SRS: A sample of size n consists of n individuals from the population chosen in such a way that every set of n individuals has an equal chance to be the sample actually selected.
· Think: Drawing names from a hat (when population is small)
· Think: Random number generator (by computer or calculator or table)—see Table D in the back of the textbook.
--When using a random number generator ALWAYS assign each member of the population with a numerical label of the same length.
--Use labels of the shortest length.  If you have 100 people, use 01 to 99.
--Read consecutive groups of digits of the appropriate length from the table, from left to right(recommended).
--Ignore any group of digits that was not used as a label or that duplicates the label already in the sample (unless specified-you must say with or without replacement!).
--See Technology corner on pg. 214 to generate random numbers.

Other Sampling Methods:

4. Stratified Random Sample and strata:_______________________________________________________________________________________________________________________________________________________________________________________________________________________________
5. Cluster Sample and clusters:______________________________________________________________________________________________________________________________________________________________________________________________________________________________
6. Multistage Sample:______________________________________________________________________________________________________________________________________________________________________________________________________________________________
7. Systematic Sample:_____________________________________________________________


What is inference?____________________________________________________________________________________________________________________________________________________________
Margin of Error:_______________________________________________________________________________________________________________________________________________________________
It is better to use large random samples which give better information about the population than smaller ones!




[Day 2]
What did they do?  For each of the following reports about statistical studies, identify the following:
The population, the population parameter of interest, the sampling frame, the sample, the sampling method including whether or not randomization was employed, and any potential sources of bias you can detect and any problems you see in generalizing to the population of interest.

A) Consumers Union asked all subscribers whether they had used alternative medical treatments and, if so, whether they had benefited from them.  For almost all of the treatments, approximately 20% of those responding reported cures or substantial improvement in their condition.




















B) The Environmental Protection Agency took soil samples at 16 locations near a former industrial waste dump and checked each for evidence of toxic chemicals.  They found no elevated levels of any harmful substances.

















Sampling Strategies and Possible Biases:  In a large city school system with 20 elementary schools, the school board is considering the adoption of a new policy that would require elementary students to pass a test in order to be promoted to the next grade.  The PTA wants to find out whether parents agree with this plan.  Listed below are some of the ideas proposed for gathering data.  For each, indicate what kind of sampling strategy is involved and what (if any) biases might result.

A) Put a big ad in the newspaper asking people to log their opinions on the PTA website.





B) Randomly select one of the elementary schools and contact every parent by phone.





C) Send a survey home with every student, and ask parents to fill it out and return it the next day.





D) Randomly select 20 parents from each elementary school.  Send them a survey, and follow up with a phone call if they do not return the survey within a week.






Survey Questions:  Examine each of the following questions for possible bias.  If you think the question is biased, indicate how and propose a better question.

A) Should companies that pollute the environment be compelled to pay the costs of cleanup?







B) Given that 18-year-olds are old enough to vote and to serve in the military, is it fair to set the drinking age at 21?


[Day 3]
Using a Random Number Table to help select a sample:  Sammy’s Salsa, a small local company, produces 20 cases of salsa a day.  Each case contains 12 jars and is imprinted with a code indicating the date and batch number.  To help maintain consistency, at the end of each day Sammy selects three bottles of salsa, weighs the contents, and tastes the salsa.  Help Sammy select the sample jars.  Today’s cases are coded 07N61 through 07N80.

	7   0   9   9   7
	7   9   9   3   6
	5   6   8   6   5
	0   5   8   5   9
	9   0   1   0   6

	4   9   6   2   6
	6   9   4   4   5
	1   8   6   6   3
	7   2   6   9   5
	5   2   1   8   0

	8   8   9   7   4
	3   3   4   8   8
	3   6   3   2   0
	1   7   6   1   7
	3   0   0   1   5


















Create a Bias:  Describe a sampling method that would have the following types of bias.

A) Under coverage




B) Voluntary Response Bias




C) Nonresponse Bias




D) Response Bias


Your Turn:  You are in charge of taking a survey from the student body of YLHS.  Explain how you would conduct the survey using the following types of sampling methods.

A) Simple Random Sample






B) Systematic Sample






C) Stratified Random Sample






D) Cluster Sample






E) Multistage Sample






F) Convenience Sample






G) Voluntary Response Sample


Section 4.2: Experiments				Name:_______________________

Note:  All of the vocabulary words are in the reading notes which are included at the end.  Read the book!

Observational Studies vs. Experiments
· Observational study:  observes individuals and measures variables of interest but does not attempt to influence the responses.
The goal can be all or a combination of:  
1. To describe some group or situation
2. To compare groups
3. To examine relationships between variables
· Experiments: deliberately imposes some treatment on individuals to measure their responses.
--The goal: To determine if a treatment causes a change in the response.
	--Vocabulary:
1. Treatment:  a specific condition applied to the individuals in an experiment.  If an experiment has several explanatory variables, then a treatment has a combination of specific values of these variables.
2. Experimental units:  smallest collection of individuals to which treatments are applied.
3. Subjects:  the experimental units that are human.
4. Factors: same as explanatory variables.
5. Level:  specific value of combined treatments.

· Recall:  Response variables measure an outcome of a study.  An explanatory variable may help explain or influence changes in a response variable.  Also, don’t forget that lurking variables are variables that are not among the explanatory or response variables but may influence the response variable.  Finally, remember that confounding occurs when 2 variables are associated in such a way that their effects on a response variable cannot be distinguished from each other.
Lurking: hiding, something that changes X and Y at the same time.

Think:      X             Y							X          Y
Confounding: confusing

			Z							    Z

◊If you are asked to id a possible confounding variable, you are expected to explain how the variable you chose is associated with the explanatory variable and how it affects the response variable.

How do we experiment well?

Good experimentation needs comparison to prevent lurking variables from becoming confounded with the explanatory variable.  

Example of the need for comparison:

Does Caffeine Affect Pulse Rate?
Many students regularly consume caffeine to help them stay alert.  Thus, it seems plausible that taking caffeine might increase an individual’s pulse rate.  Is this true? 

 One way to investigate this is to have volunteers measure their pulse rates, drink some cola with caffeine, measure their pulses again after 10 minutes and calculate the increase in pulse rate.  

Unfortunately, even if every student’s pulse rate went up, we couldn’t attribute the increase to caffeine.  Perhaps the excitement of being in an experiment made their pulse rates increase.  Perhaps it was the sugar in the cola and not the caffeine.  Perhaps their teacher told them a funny joke during the 10 minute waiting period and made everyone laugh!  In other words, there are many variables that are potentially confounded with caffeine.  

Note:  In the above example, it would have been better if some students tried cola with caffeine and others drink cola without caffeine.

The best way to conduct an experiment in statistics is to use the completely randomized design, which includes random assignment and treatment assignment to all the experimental units by chance.  The components (which must be in EVERY design) of a completely randomized design are:

· Randomization:





· Control (different from a control group!!!) 





· Replication




In an experiment, the actual design would look like this:

· You must fill in the right terms into the general format here
· You must write out what you are doing!! Sentences!!



Group 1 and the #treatment 1


#of people in the experiment

Compare the result, use sentences
Group 2 and the #--> treatment 2
Random assignment, chosen by the hat method



Group 3 and the #--> treatment 3






· Blinding





· Placebo





· Blocking





· Matched Pairs


















Practice with Vocabulary - Examples
· Observational Study or Experiment?
· If Observational Study: retrospective or prospective, subjects, how subjects selected, and parameter of interest, nature and scope of the conclusion the study can reach.
· If Experiment:  subjects studied, factor(s) and levels for each, number of treatments, response variable, type of design, blind, nature and scope of the conclusion the experiment can reach.


A)  In 2002 the journal Science reported that a study of women in Finland indicated that having sons shortened the life spans of mothers by about 34 weeks per son, but that daughters helped to lengthen the mothers’ lives.  The data came from church records from the period 1640 to 1870.












B)  Athletes who had suffered hamstring injuries were randomly assigned to one of two exercise programs.  Those who engaged in static stretching returned to sports activity in a mean 37.4 days (SD = 27.6 days).  Those assigned to a program of agility and trunk stabilization exercises returned to sports in a mean of 22.2 days (SD = 8.3 days).  

























So, “control what you can, block on what you can’t control, randomize the rest”.

Design an Experiment
Researchers believe that a new drug called Bone Builder will help bones heal after children have broken or fractured a bone.  The researchers believe that Bone Builder will work differently on bone breaks than on bone fractures.  Bone Builder will be used in conjunction with traditional casts.  To test the impact of Bone Builder on bone healing, the researchers recruit 18 children with bone breaks and 30 children with bone fractures.  

Design a completely randomized experiment to determine if Bone Builder will help bones heal.






























Design an experiment that incorporates blocking to determine if Bone Builder will help bones heal.











Assigning Treatments

Example 1:  You are testing out a new toothpaste that you think may give different results for adults under the age of 25 and those over 25.  How would you assign the following volunteers to the different treatment?

	Subject
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	Age
	18
	26
	65
	18
	54
	29
	35
	19
	21
	23
	24
	70
	38
	40










Example 2:  You are planting squash plants and you are going to be using 20 plots of land as shown below.  You will be deciding if a new fertilizer produces a higher yield than the current fertilizer.  How will you assign the squash plants to the 20 plots of land?
										The River 
	1
	2
	3
	4
	5

	6
	7
	8
	9
	10

	11
	12
	13
	14
	15

	16
	17
	18
	19
	20



					



	







Example 3:  You are trying to determine the most efficient way to melt chocolate chips.  You have a glass bowl and a plastic bowl.  You will be stirring in 20, 30, 45, or 60 second intervals.  How many treatments will you use and what are they?








Review of Blinding

Example 1:  An experiment is being designed to see which carpet cleaner works best, brand A or brand B.  Would this experiment be single or double blind?  Explain.










Example 2:  An experiment is being designed to see which cat food is better for fast weight gain for newly born kittens.  Would this experiment be single or double blind?  Explain.










Example 3:  An experiment is being designed to see if a newly developed pain medication really works.  Would this experiment be single or double blind?  Explain.










Example 4:  An experiment is being designed to see if a new formula for Neosporin will produce faster healing times than the current formula.  Would this experiment be single or double blind?  Explain.
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