Polling Activity 1 Student Worksheet
Open project file: “polling penguin.sltng”
Save next version

Using the simulation:
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1. Adjust sliders to desired values. Record the values in the data table.
2. Click one of the two setups. Record the setup value in the data table. You should see the agents created in Spaceland.

3. Click forever and wait for the green highlight. Start controlling the penguin’s movement using keyboard arrows. You may also press the spacebar to tell the penguin agent to move automatically until it’s finished sampling.
4. When the penguin announces that it has sampled the max agents polled, then click forever again to stop the program.

Monitors:
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The monitors provide useful information as the simulation is running. It keeps track of the number of turtles that prefer Pepsi and Coke, and converts those numbers into percentages that reflect the running preferences of the sampled population so far. The left column of monitors also tracks various costs – every step costs $1, every time step costs $1, and each sample costs $50. 
Line graph:
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To open the line graph in a separate window, double click on it. The red line represents the percentage of turtles who prefer Pepsi; the green line represents the percentage of turtles who prefer Coke; the blue line represents the total number of turtles sampled so far. 
Experiment #1:

What is the effect of sample size on its ability to represent a population? Run simulations of different sample sizes using setup 2. Keeping everything the same except the sample size. Fill in the data table below:

	Population Size
	Setup #
	Max Agents Polled
	Observed % Coke
	Actual % Coke
	% Error

	300
	2
	20
	
	
	

	300
	2
	20
	
	
	

	300
	2
	40
	
	
	

	300
	2
	40
	
	
	

	300
	2
	60
	
	
	

	300
	2
	60
	
	
	

	300
	2
	80
	
	
	

	300
	2
	80
	
	
	


Experiment 1 Questions

1. Circle the samples in your data table that are “good” representative samples. How many percentage points of error should you tolerate?
2. Why do you get different % error when two sample sizes (plus all other parameters) are the same?

3. What do you notice about the pepsi and coke lines (representing the % preference in the sample) on the graph as more and more samples are collected? When the lines flatten out, what does that mean about the % values? 

4. The blue line represents the number of samples collected. How can we use this information to figure out the smallest representative sample size?
5. How many turtles do you need to poll to get a good representative sample of the population’s preference?

Experiment #2

Does the population density affect the polling simulation? If you change the population, do you need to change the sample size to get a good sample?  What is your hypothesis?

What experiments do you need to run to find the answer to these questions? (hint: what parameters need to stay the same? What parameter should change and have which values?)

	Population Size
	Setup #
	Max Agents Polled
	Observed % Coke
	Actual % Coke
	% Error

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Experiment 2 Question
What can you conclude from your experiments about the effect of population size on getting a good sample?
Experiment #3

Notice that there are two setups. Setup #1 allows the penguin to poll the same agent more than once. So if the penguin bumps into a certain turtle, and later happens to bump into the same turtle again, the turtle’s preference would count twice in the sample. Setup #2 makes sure that the penguin only polls each turtle once, so even the penguin bumps into the same turtle multiple times, the turtle’s preference would only count once in the sample. How do you think these two different setups might affect the sampling? Is one better way better than the other (gets a more representative sample) or does it not matter? What is your hypothesis?

How can you design experiments to test your hypothesis?
	Population Size
	Setup #
	Max Agents Polled
	Observed % Coke
	Actual % Coke
	% Error

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Experiment 3 Questions

1. What can you conclude about the effect of the different setups on how representative a sample is?

2. Which setup is cheaper to use? Why?

Experiment 4
Do you think that the way the penguin moves around can affect getting a representative sample? For example, is it better for the penguin to stay in one place or move around? Or does it not matter? Let’s program different procedures to test this.

Open project file: “polling penguin movement.sltng”

Save as “polling penguin movement your initials.sltng”
Try different blocks in the Automatic Movement procedure to do the following:

A. Pollster doesn’t move at all.

B. Pollster moves in a straight line up and down the length of Spaceland.

C. Pollster moves faster than the turtle agent.

D. Pollster turns randomly, while continuously moving forward.

E. Pollster can only move within a 10 step radius from the starting position.

F. Make up your own movement procedure.

Experiment 4 Questions

1. What can you conclude about the effect of different movement procedures on getting a representative sample?

2. Which movement procedures help reduce the time needed to reach the sample size needed? Explain why.

3. Which movement procedures help reduce the cost of movement? Explain why.

Design Challenge

Using everything you’ve learned, find the most cost-effective way to get a good representative sample. What sample size, setup, population size, and movement should you use? The lowest cost plan that produces a representative sample (±5% error) with at least a 90% confidence rating wins the challenge. A 90% confidence means that the plan should produce a representative sample at least 9 out of every 10 times.
