Polling and Sampling Activities
Potential Math content

· Sampling

· Representative

· Bias

· Measure of central tendency

· Measure of spread – distribution, deviation

Model 1: polling fp.sltng
Each turtle has a preference for Coke or Pepsi. The turtles are scattered randomly and move randomly in a circular way. The pollster penguin samples the population by recording the preferences of the turtles that it collides with. The movement of the pollster is controlled by the user using keyboard arrow controls. There is cost to moving ($1/step), time spent sampling ($1/iteration), and polling each turtle ($10/turtle). The user may set the maximum number polls taken, population size of turtles, and whether to poll each agent only once or allow each agent to be polled multiple times. The coke: pepsi preference ratios are randomly set each time setup is clicked. <maybe put in a way to take several random samples?>
Real life relevance: 
· deciding how many of each soda to provide at a school-wide picnic 

· find out which states are “swing” states
Questions to investigate:

1. How many tallies are needed to get a good representative sample of the population’s preference?

2. How does the population density affect the polling simulation? If you change the population, how should you change the sample size to get a good sample? Is there a general ratio you can use?
3. Is it better for the pollster to stay in one place or move around? Or does it not matter?
4. If the pollster cannot move beyond a radius of 10 spaces, how does this affect the polling results?

5. What would be the effect if each turtle is only polled once?
6. Is it OK for the same turtle’s preference to count in the tally total more than once?

7. What is the most cost-effective way to get a good sample?
Modify the model:

1. Create a procedure for the pollster penguin to move rather than using keyboard controls. Can you come up with a good procedure to get a representative sample?
2. If the turtles move less from their starting position, how does this affect the polling results?

3. What movement conditions (for turtles and pollster) result in a good representative sample?

4. What movement conditions (for turtles and pollster) result in a poor representative sample?

5. What would be the effect of having many pollsters? 

6. What if some people like both sodas or neither sodas? How would this affect the sampling results?

Model 2: polling with clustering fp.sltng
Although initially the population will be randomly scattered, over time, turtles will cluster around others who are like them, creating sections of terrain where there are majority turtles who favor coke and others where the majority favor pepsi. What would be the best way for a pollster to get a representative sample of this population?
Questions to investigate:

1. See model 1
<other questions?>

Modify the model:

Model 3: majority no clustering.sltng
The preferences for coke and pepsi are split exactly 50:50 at first. But turtles may now change their preferences are they interact with fellow turtles. Some percentage of the turtles will never change their minds. The rest will try to get into the majority by polling their neighbors and switching their preference to whatever is the majority opinion after they consult a certain number of turtles. 

Questions to investigate:

1. What conditions would cause one preference to dominate over time? 

2. What conditions would cause the two preferences to continually struggle for domination, with no clear winner? 

3. What conditions would give one preference some advantage but prevent it from dominating?

<other questions?>

Modify the model:

Model 4: majority with clustering.sltng
See majority no clustering model description.  Turtles with like preferences tend to cluster around each other. How do you think this clustering will affect the model?

Questions to investigate:

Modify the model:

Model 5: polling with changing opinions.sltng
The preferences for coke and pepsi are split about 50:50 at first. But turtles may now change their preferences as they interact with fellow turtles. All other factors (like percent stubborn and number neighbors polled) are unknown. 
Questions to investigate:

1. How should the pollster sample such a population? 

2. Can the samples taken over time be used to predict whether the population will “swing” towards one preference or another, and what percentage of the population can be swayed?

3. How much time and how many samples does the pollster need to take to predict the trend?
4. How would the model change if turtles didn’t cluster with others of the same preference?

Modify the model:

Model 6: majority with walls

Use terrain editor to put in walls in the model 3 (majority no clustering) model.
Questions to investigate:

1. What do you think will happen if you take a simple majority model and put walls in to separate the population into four parts? 

2. What if you leave a small opening between two of the quadrants? 

3. How big a gap do you need for the two quadrants to have the same majority preference? 

Modify the model:

Model 7: minority

Make a simple change to the majority no clustering model so that the agents poll their neighbors and switch their preference to the minority opinion of each sample. 

Questions to investigate:

1. What do you predict will happen?

2. What if some turtles are stubborn and won’t change their opinion? How would this affect the model? 

3. How can the minority model be upset to let one preference dominate, if possible?

Modify the model:

Other:

1. What if there are three choices? (e.g., democrat, republican, independent – real life application could be to decide how many ballots of each party to provide at a primary election)

2. What if the choice is a range of values that can be averaged to get a “typical” value for a population? (e.g., a politician’s job approval rating, average height of a student, ordering T-shirts)

