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Polling Activity 1 Teacher Guide 
Overview:

Students use several polling models to explore the math of sampling a population. Each polling model provides an interactive environment for students to form conjectures and test them by running math simulations. In the first model, there is a population of turtle agents that has a mystery ratio of preference for coke and pepsi. Students control a pollster agent that can move around and poll individual turtle agents to find out its preference. Students can set parameters like population size (density) and size of sample taken. Students can also modify the model's assumptions by changing the programming code, to, for instance, investigate the effect (if any) of pollster movement. The learning objectives include: identifying the characteristics of a representative sample, recognizing the effect of uniform and non-uniform distributions, and creating strategies to get the best sample given constraints (such as cost).

Enduring understandings

· If you increase the sample size, you decrease the spread of percentage error.
· The most important factor affecting the validity of the sample is the uniform distribution of the population. Neither the movement,  the population size, nor whether unique agents are polled affects much the validity of the sample in an uniform population. But these factors may matter if controlling cost is important.

· Sample size 60 seems to be the “magic number” for getting a pretty good representative sample.

Materials

· Chart paper and markers

· Pre-assessment on half sheets of paper

· Project files: polling penguin.sltng and polling penguin movement.sltng

Pre-assessment
A first group of children tosses a coin 50 times. A second group tosses the coin 150 times. Both groups write down the outcomes. Which group is more likely to get at least 60% tails?

a. Group 1

b. Group 2

c. Neither group is more likely

Explain the reason for your choice.

Engage interest:

1. What comes to mind when I say the word “sample”? 
2. We’re 3 weeks away from a Presidential election and as you may know, the President is not directly elected by the people, but by states. Each state has a certain number of votes based on its population [show population map], and whoever gets the highest percentage of votes wins all the states’ electoral votes.  [show electoral map]

3. [show map of red/blue/purple states] How do you think this map was created? How do the people who made the map know, for instance, that California is blue and Texas is red? How is a poll related to a sample? If you have a state of 10 million people (Ohio’s population), and let’s say that there are 5 million who are eligible to vote, how many people do you think you need to poll to get a good (aka representative) sample of the whole state? [write out 5 mil and ask students to make numerical predictions). What is a good sample size?
4. Today’s StarLogo TNG activity is all about polling and what factors influence how good a sample is. 

Demo simulation:

1. Start StarLogo TNG. Open project file “polling penguin.sltng”

2. Instruct students to open the project file on their computers.

3. Show students how to click on one of the two setups and then click the forever button. They can then use keyboard arrow keys to move around. Ask them to make observations about what the penguin is doing and what might the various monitors and sliders mean.

4. Hand out student worksheets (one per pair) so students can follow along and navigate the teacher as s/he drives to demo the simulation model.

5. Point out parameters that can be changed: sample size, population size, unique polling. Explain that for the first experiment, we will focus on sample size and keep the other two variables the same.
6. Open the student worksheet file to project on the screen and scroll to the data table.

7. Adjust parameter to reflect the values in the data table and click forever.

8. Use keyboard controls to move the penguin around to poll the turtles. Students may also press spacebar to make the penguin automatically move.
9. Note changes in monitors and line graph.

10. Keep walking around until the size of the sample is reached. Then click on Forever button again to stop the simulation.
11. In real life, it’s impossible to know the “real” answer, but in this model, we can find out what the actual percentages are of turtles who prefer Coke and Pepsi. So before I click on “Show answer,” how close do you think that the percentages of this sample size will represent the percentages of the actual population? How many percentage points off?

12. Subtract the expected value from the observed and record the result in the % error column of the data table.
13. Since it costs money to move around and poll each turtle, you want to look for the smallest representative sample. What percentage error is acceptable? (e.g., 6%) If you run the same parameters multiple times, do you always get the same percentage error? Why not? 
14. As students are running simulations and collecting data, tell them to post their error percentages for each sample size on a class graph that will look like the following when completed:
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The x-axis represents the different sample sizes: 20, 40, 60, and 80. The y-axis represents the % error, from -20 to +20, in increments of 5. 
15. Direct students to answer the questions on their worksheet when they’re finished collecting data.

Experiment 1: 
Run simulations of different sample sizes using the first setup. Keeping everything the same except the sample size.

Group debrief: 
Get everyone’s results for different sample sizes and make a line plot.  Draw vertical lines to show the spread of data. The smaller samples should show a greater spread of error. Point out that some pairs may have gotten small error percentages for their particular simulation runs, but overall, when combined with other people’s data, a small sample size (e.g., 10) is more likely to have more error compared to a larger sample size (e.g., 60). Conclude (write on chart paper): smaller sample size = larger spread of error; larger sample size = smaller spread of error; smallest representative sample size?

Experiment 2: We’ve looked at one factor – sample size – on getting a representative sample. There are other factors that could maybe affect the validity of the sample – population size, unique polling and movement (list on chart paper). Do you think that for a larger population you need to collect a larger sample to make sure that it’s representative? (goes back to the real-world example of presidential election polling) How should we design an experiment to test the effect of population size?

Conclude: You don’t need to increase sample size in proportion to population size (write on chart paper next to population size – “no effect”). Why is this? (students may not get this yet b/c they haven’t experienced un-uniform population mix)

Experiment 3: (if time, do unique polling)

Conclude: Unique polling has little effect on the sample validity. 

Experiment 4: Lastly, let’s look at movement. Do you think that the way the penguin moves around can affect getting a representative sample? Let’s program different procedures to test this.  Open project file “polling penguin movement.sltng”.
Conclusion: Why doesn’t movement seem to matter (Write on chart paper next to movement – no effect)? However, if you’re trying to keep costs low, which movement procedure would you use?

Experiment 5: Find the optimum set of factors to keep costs as low as possible while still getting a representative sample.

Modify the model:

1. Create a procedure for the pollster penguin to move rather than using keyboard controls. Try different procedures such as the following:
a. Pollster moves in a straight line up and down the length of Spaceland.

b. Pollster moves in a roughly circular shape.

c. Pollster moves faster than the turtle agent.

d. Pollster turns randomly, while continuously moving forward.

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?

