Sampling, Bias and Variability Activity
Activity 1:

Launch Question:  Arturo wants to interview people and study the effects of the language spoken at home on their lives.  First he needs to select a sample to study.  From the census bureau he has obtained a list of 1600 people (400 each from Oklahoma, Texas, New Mexico and Colorado).  He wants to sample 10.  Can we predict what proportion of the 10 will speak something other than English at home?
Directions:

1. Open the Fathom file Arturo.ftm.  The collection popn contains the list of 1600 people.  To help see what is going on we have represented the people that speak English at home with a blue square and those that don’t with a yellow square.  
a. By just looking at the colors of the squares in popn, try to predict how many yellow squares will be in Arturo’s sample?
2. Go to the collection ArturoSamp.  Click on Sample More Cases a few times to see what happens.
a.   How does the number of yellow squares in the sample change?
3. We can use Fathom to see how the proportion of yellow squares changes from sample to sample.  Go to the collection ProportionsCollect.  Click Collect More Measures.  What happens?  This collects a sample, computes the proportion of yellow squares, and makes a dotplot of the results.  
4. Repeat step three many times.  How many times?  At least 30 or until your mouse finger falls off.  (Hint:  you can change the ProportionsCollect  to collect more than one sample per click.)
a. If Arturo takes a sample what proportion of yellow squares would you predict he will get?

b. What would you say is the smallest proportion of yellow squares he “is likely” to get?

c. What would you say is the largest proportion of yellow squares he “is likely” to get? 

Activity 2:

Launch Questions:  Bertha thinks Arturo has good idea but she wants to interview 40 people instead.  Can we predict what proportion of the 40 in her sample will speak something other than English at home?  How is the prediction different than for Arturo’s sample?
Directions:

5. Open the Fathom file Bertha.ftm.  The collection popn contains the same list of 1600 people.

6. Go to the collection BerthaSamp.  Click on Sample More Cases a few times to see what happens.  Notice the bigger sample size.

7. Go to the collection ProportionsCollect.  Click Collect More Measures.  Repeat  many times.
a. If Bertha takes a sample what proportion of yellow squares would you predict he will get?

b. What would you say is the smallest proportion of yellow squares she “is likely” to get?

c. What would you say is the largest proportion of yellow squares she “is likely” to get?  
d. How are the results different than what we saw for Arturo?

e. Just looking at the dotplot give a good guess of the proportion of yellow squares in the whole list of 1600.

Activity 3:

Launch Question:  Carl thinks Bertha and Arturo have good idea but he lives in New Mexico and doesn’t have the money to go and visit all four states.  He will take a sample of size 10 but only from New Mexico.  Can we predict what proportion of the 10 in her sample will speak something other than English at home?  How is the prediction different than for Bertha’s and Arturo’s sample?

Directions:

8. Open the Fathom file Carl.ftm.  The collection popn contains the same list of 1600 people.  The data is structured so we can “see” New Mexico in the top right corner.  

a. Which state has the highest proportion of people who speak something other than English at home (yellow squares)?  

b. Which has the lowest?

9. Go to the collection CarlSamp.  Click on Sample More Cases a few times to see what happens.  Notice where the sample is coming from.

10. Go to the collection ProportionsCollect.  Click Collect More Measures.  Repeat  many times.

a. If Carl takes a sample what proportion of yellow squares would you predict he will get?

b. What would you say is the smallest proportion of yellow squares he “is likely” to get?

c. What would you say is the largest proportion of yellow squares he “is likely” to get?  

d. How are the results different than what we saw for Arturo and Bertha?

e. How are the results similar to what we saw for Arturo?

f. Is Carl’s sample representative of all four states?  Explain.
Activity 4:

Launch Question:  Debbie also lives in New Mexico.  She thinks Carl’s sample is not representative because it is too small.   She will take a sample of size 40 but only from New Mexico.  Can we predict what proportion of the 40 in her sample will speak something other than English at home?  How is the prediction different than for Carl’s, Bertha’s and Arturo’s samples?

Directions:

11. Open the Fathom file Debbie.ftm.  The collection popn contains the same list of 1600 people.  The data is structured so we can “see” New Mexico in the top right corner.  

12. Go to the collection DebbieSamp.  Click on Sample More Cases a few times to see what happens.  Notice where the sample is coming from and how big it is.

13. Go to the collection ProportionsCollect.  Click Collect More Measures.  Repeat  many times.

a. If Debbie takes a sample what proportion of yellow squares would you predict she will get?

b. What would you say is the smallest proportion of yellow squares she “is likely” to get?

c. What would you say is the largest proportion of yellow squares she “is likely” to get?  

d. How are the results different than what we saw for Arturo, Bertha and Carl?

e. How are the results similar to what we saw for Debbie?  For Carl?
f. Is Debbie’s sample more representative than Carl’s?  Explain.

Activity 5:

Launch Question:  What are key properties of sampling methods?

The most common purpose of sampling and computing statistics is to estimate some important characteristic of the population.  In this case we are trying to estimate the proportion of individuals in the population who don’t speak English in the home.  Two important properties of an estimation procedure are:
Bias: How far off are the estimates from the true population value on average?

Variation:  How much do the estimates vary from sample to sample?

An ideal estimation procedure will have low bias and low variability.

A student has completed activities 1 – 4 and produced the following graphs.
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Question1.  Label each of the graphs according to which sample procedure was used (Arturo, Bertha, Carl, or Debbie).  Explain your choices.

Question2:  We can use fathom to determine the actual proportion of the entire population who don’t speak English at home.  It is .279.  Mark this value on each of the graphs.

Question3: Label each graph as High or Low Bias.

Question4:  Label each graph as High or Low Variation.

Question5:  Whose sampling procedure appears to be the best?  Explain.
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