Growth Models: Rumor vs. Truth
Potential math content

· Compare graphs of linear growth and logistic growth

· Compare closed and open systems
Model 1: rumors every 10 sec.sltng
In this model, students enter the cafeteria “infected” by a rumor (shown by the color yellow) every 10 seconds until the cafeteria reaches 300 people. 

1. What do you predict that the graph will look like?

2. What is the rate of the rumor spreading?

3. Predict how the graph would look if you change from every 10 seconds to every 5 seconds.

Model 2: truth teller.sltng
In this model, there are 300 students in the cafeteria “infected” by the rumor. A truth teller runs around the room telling people the truth (shown by color changing from yellow to white).

1. What do you predict that the graph will look like?

2. Why does the graph take the shape that it does?

3. What is the average rate of the truth spreading? (export data and use excel to find average rate)
4. Try different population sizes. How does the population size affect the rate of truth spread, if at all?

5. Is it better for the truth teller to stand still or move around to spread the truth? Where should the truth teller stand?

6. Can you program a better movement procedure for the truth teller to increase its rate of spreading the truth?

7. What would happen if both the rumor spreader and the truth teller are operating in the same simulation? How do the graphs and rates combine? What would the graph look like? 

Model 3: rumor truth combine.sltng
The students continue to enter the cafeteria every 10 seconds, knowing the rumor, but now there is also a truth teller that runs around Spaceland, telling people the truth.  The number of people reaches a certain capacity size and then remains constant.

1. What does the graph look like during the initial filling of the room?

2. How does the graph change after it reaches maximum capacity?

3. Who has the advantage during different times? Why?

Model 4: rumor truth combine with exit.sltng
Now when the room reaches full capacity, student agents exit Spaceland if they randomly step on an “exit patch.” New students are hatched (every 10 sec) only as students exit.  
1. How will this change to the model affect the graph from Model 3?

2. Which will “win” – the truth or the rumor? 

3. What if the students can leave (and new ones hatched) before the maximum population is reached? How would this change the simulation? Who would have an advantage?

4. Would having two rumor spreaders (hatching students at different locations) and two truth tellers give the same or different result?

Observations:

· The rumor spreader has the advantage that everyone enters the cafeteria “infected” by the rumor, but it cannot “reinfect” agents who’ve been converted back to truth

· The truth teller may have a harder time running into agents when the population density is low, but once an agent has heard the truth, it cannot be reinfected.

Other stuff to try:
1. Exponential growth: allow the students to spread the truth or rumor using majority/minority rules

2. Vary the maximum population

3. Use multiple rumors spreaders and/or truth tellers

4. Vary entrance and exit locations
5. Vary number of entrance and exit locations

6. Change movement for the different breeds
7. Vary the hatch interval

