Sampling Bias Activity 
Objective: Students will identify whether bias exists in different sampling methods and make suggestions for improvement.

Materials:  Copies of scenario cards (you should need 2 of each)

Time:  20 – 30 minutes
Procedure:  Have students work in pairs.  Give each pair one scenario – there should be 2 pairs working on each scenario.  Students should read through their scenario and work together to identity the bias present, if any.  They should come up with suggestions of ways to improve the sampling in order to produce an unbiased sample.  After about 5 minutes, have students meet with the other group who has worked on the same scenario.  Students should compare answers and make additions or corrections to their own paper.  This should take about 5 minutes.  Then allow each group to present their scenario to the class.


Scenario #1 
Read through the scenario and determine whether or not bias exists in the sampling method.  If so, identify the source of the bias.  Then make suggestions on how this sampling method could be improved in order to select an unbiased sample.

A company is interested in opening a gym on its premises for all employees. The company operates 3 shifts: morning, evening, and late night.  They ask the first 25 people reporting to work during the morning and evening shifts if they would use the gym, and what hours they would like the gym to be open. 

Scenario #2
Read through the scenario and determine whether or not bias exists in the sampling method.  If so, identify the source of the bias.  Then make suggestions on how this sampling method could be improved in order to select an unbiased sample. 
A newspaper is interested in determining whether working women support federal aid for child care.  A reporter attends a conference designed for women in professional careers and randomly selects 40 women attending the conference to complete the survey.

Scenario #3 

Read through the scenario and determine whether or not bias exists in the sampling method.  If so, identify the source of the bias.  Then make suggestions on how this sampling method could be improved in order to select an unbiased sample.
A company makes products typically used by the elderly.  The company manager provides samples of various products to residents of the retirement home where his mother lives.  The residents use the products for several weeks and then complete a survey, giving their opinions of the company’s products.


Scenario #4
Read through the scenario and determine whether or not bias exists in the sampling method.  If so, identify the source of the bias.  Then make suggestions on how this sampling method could be improved in order to select an unbiased sample.
The school board is interested in taxpayers’ opinions on cutting funding for fine arts.  They decide to ask parents since they would have an interest in school funding.  A school board member attends a local high school chorus concert and interviews several parents as they are leaving the concert.

Scenario #5
Read through the scenario and determine whether or not bias exists in the sampling method.  If so, identify the source of the bias.  Then make suggestions on how this sampling method could be improved in order to select an unbiased sample.
The Republican Party sends out a survey to 500 registered Republicans in 3 states in the Northeast to determine the issues that the Republican Party should focus on for the next election.

Scenario #6
Read through the scenario and determine whether or not bias exists in the sampling method.  If so, identify the source of the bias.  Then make suggestions on how this sampling method could be improved in order to select an unbiased sample.
A television rating service is interested in finding out what shows are being watched most often during prime time viewing hours. To obtain a sample of households, the service dials numbers taken at random from telephone directories. 


Scenario #7
Read through the scenario and determine whether or not bias exists in the sampling method.  If so, identify the source of the bias.  Then make suggestions on how this sampling method could be improved in order to select an unbiased sample.
WRAL 101.5 announces during the morning show that they are interested in listeners’ opinions on the new toll road between Holly Springs and I-40.  Listeners are asked to call in and answer a few questions regarding the amount of tolls being charged on the road.  


Scenario #8 

Read through the scenario and determine whether or not bias exists in the sampling method.  If so, identify the source of the bias.  Then make suggestions on how this sampling method could be improved in order to select an unbiased sample.
A clothing company wants to know what color leggings teenagers will buy. The company decides to spend one day in the junior departments of five randomly selected stores in randomly selected cities and ask every teenager who enters what color leggings they buy. 
Sampling Bias Activity - Key
Scenario #1: A company is interested in opening a gym on its premises for all employees. The company operates 3 shifts: morning, evening, and late night.  They ask the first 25 people reporting to work during the morning and evening shifts if they would use the gym, and what hours they would like the gym to be open. 

Because all shift workers are not represented, this sample is biased.  The survey answers will not be representative of the whole population of workers.  In addition, asking the first people to report to work may create bias as well – the first people to report may differ in some way from those who come later.  For example, perhaps the later arrivals have children they must drop off at school while the others do not.  A better method would be to pick a stratified sample from each of the three shifts so that everyone is represented.
Scenario #2:  A newspaper is interested in determining whether working women support federal aid for child care.  A reporter attends a conference designed for women in professional careers and randomly selects 40 women attending the conference to complete the survey.

This is undercoverage – the women who attend conferences for professional women are probably earning enough money to afford day care.  These are not the women who will need federal aid for child care and most likely, the responses will be against federal aid.  This survey should be done at a location where a cross-section of employed women may be found.
Scenario #3: A company makes products typically used by the elderly.  The company manager provides samples of various products to residents of the retirement home where his mother lives.  The residents use the products for several weeks and then complete a survey, giving their opinions of the company’s products.

This would be more appropriate if the retirement home selected was not the home where the company manager’s mother lived.  In addition, the company should have conducted this with several different retirement homes, but there may be financial constraints that limit the number of homes they go to.  People at this particular home will most likely have positive feelings toward the company’s products because of their relationship with the manager’s mother. 

Scenario #4: The school board is interested in taxpayers’ opinions on cutting funding for fine arts.  They decide to ask parents since they would have an interest in school funding.  A school board member attends a local high school chorus concert and interviews several parents as they are leaving the concert.

This is a biased method of collecting data because the parents at the chorus concert may have different feelings towards fine arts than the whole population of parents.  It would be equally wrong to ask this question at the football game.  Parents, as a group, are going to be against cutting school funding while taxpayers without children may have the opposite opinion.  A better method of collecting this data would be selecting a simple random sample of all taxpayers, not just parents.
Scenario #5: The Republican Party sends out a survey to 500 registered Republicans in 3 states in the Northeast to determine the issues that the Republican Party should focus on for the next election.

This is voluntary response bias – the only people who tend to respond to surveys like this will have strong opinions about an issue.  In addition, there is undercoverage.  By selecting three states in the same region, there could be a problem because an issue in one state or region of the country may not be an issue to the people in other states.  All states, or at least all regions, should be represented.
Scenario #6: A television rating service is interested in finding out what shows are being watched most often during prime time viewing hours. To obtain a sample of households, the service dials numbers taken at random from telephone directories. This is undercoverage – the survey eliminates households who have unlisted numbers as well as everyone who does not have a landline.  Because of the large number of households who now rely on cell phones as their main phone, a different method  of collecting data should be used.
Scenario #7:  WRAL 101.5 announces during the morning show that they are interested in listeners’ opinions on the new toll road between Holly Springs and I-40.  Listeners are asked to call in and answer a few questions regarding the amount of tolls being charged on the road.  

This is voluntary response – the only people who are going to call in are going to have strong opinions on the topic.  In this situation, people will call in who believe the tolls are too high.  People who are satisfied are most likely not going to call.  This will bias the results. 
Scenario #8:  A clothing company wants to know what color leggings teenagers will buy. The company decides to spend one day in the junior departments of five randomly selected stores in randomly selected cities and ask every teenager who enters what color leggings they buy. 

This is an appropriate method of sampling, although it is not necessary to ask every teenager at every store. Perhaps a systematic sample here would be sufficient.
