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Lab: Analyzing Epidemic Models
Answer all questions in complete sentences. 
Please include your name, section and date on your analysis submission.
1. Start the StarLogo TNG software.

2. Open project file: epidemic_analysis lab.sltng

Part 1: TURTLES ONLY
Click the “Setup Turtles” button. (IMPORTANT: use only turtles in part 1 – NO doctors, NO hospitals)
Q: What happens when you click the “Setup Turtles” button?
A: Turtles are created and scattered. Some of them (in a cluster) are red.
Click the “Run” button. Observe what happens until the outbreak subsides (until almost all the turtles are healthy again).
Q: What was the maximum amount of infected turtles?

A: Answers will vary, but should be approximately between 200 and 225.
Q: At what time on the graph were the most turtles infected? 
(Record your results in the table below.)
	Trial number
	Maximum amount of infected turtles
	Time maximum occurred (units?)

	1
	Approx b/n 200 and 225
	Approx b/n 45-55

	2
	Approx b/n 200 and 225
	Approx b/n 45-55

	3
	Approx b/n 200 and 225
	Approx b/n 45-55


Q: Why did the disease stop spreading?

A: Because turtles recover from the disease after some time. Turtles can’t get the disease again so eventually, everyone is blue, which means that they’re immune to the disease.
Repeat the last two steps two more times (Click the “Setup Turtles” button. Click the “Run” button.) Run the model at maximum speed.

Q: For each of these trials, at what time on the graph were the most turtles infected? (Record the results in the table above.)
Q: Did the maximum amount of infected turtles change?

A: Yes, slightly.
Part 2: TURTLES AND DOCTORS
Click the “Setup Turtles” button. Click the “Setup Doctors” button. 
Then, click the “Run” button. Observe what happens.

Q: Describe what happens to a sick turtle if it meets a doctor.
A: It stops moving and stands still. When it turns blue, then it starts moving again.
Q: While the turtles are “resting”, can they still infect other turtles? (zoom in and slow down the simulation to observe if you’re not sure)
A: Yes.
Q: What was the maximum amount of infected turtles? (Record your results in the table below.)

In the table below, record what time on the graph the most turtles were infected. Repeat the last two steps two more times (Click the “Setup Turtles” button. Click the “Setup Doctors” button. Then, click the “Run” button.) Run the model at maximum speed.

	Trial number
	Maximum amount of infected turtles
	Time maximum occurred (units?)

	1
	Approx b/n 100 and 175
	Approx b/n 40 and 60

	2
	Approx b/n 100 and 175
	Approx b/n 40 and 60

	3
	Approx b/n 100 and 175
	Approx b/n 40 and 60


Q:  In your opinion, did the doctors help to control the outbreak of the disease? Support your answer with some evidence (e.g., from your data table).
A: Yes, the doctors did slow the spread of the virus so that the maximum number of infected turtles is less than the Turtles only simulation. The time it takes for everyone to become immune is also slighter shorter – by about 20 seconds.
Part 3: TURTLES AND HOSPITALS
Click the “Setup Turtles” button. Click the “Setup Hospital” button. 
Then, click the “Run” button. Observe what happens.

Q: What do sick turtles do when there is a hospital? 
(List at least three observations)

A: (1) Sick turtles walk straight to the hospital. (2) Turtles turn blue immediately when they touch the hospital so as soon as they get to the hospital, they infect anymore turtles. (3) Turtles at the hospital “rest” for a while. (4) Blue turtles walk around but stay close to the hospital.
In the table below, record what time on the graph the most turtles were infected. Repeat the last two steps two more times (Click the “Setup Turtles” button. Click the “Setup Hospital” button. Then, click the “Run” button.) Run the model at maximum speed.

	Trial number
	Maximum amount of infected turtles
	Time maximum occurred (units?)

	1
	Approx b/n 40 and 50
	Approx b/n 15 and 20

	2
	Approx b/n 40 and 50
	Approx b/n 15 and 20

	3
	Approx b/n 40 and 50
	Approx b/n 15 and 20


Q: How do your results about the maximum amount of infected turtles in part 3 (in the table above) compare to your results in part 1 (with just the turtles)? 

A: The numbers are much lower for the Hospital simulation. This shows that Hospital simulation is very effective at limiting the spread of the disease. Although in both simulations, everyone eventually recovers and turns blue, in the Hospital simulation, most turtles don’t even get sick in the first place and the disease gets wiped out before it spreads through the whole population.
Q: How do your results about the maximum amount of infected turtles in part 3 compare to your results in part 2 (with the doctors)? 

A:  The numbers are lower by about half. It is definitely more effective for people to go to a central location to get cured than for the doctors to move around randomly. Perhaps it’s because in the Hospital simulation, the sick turtles head straight for the hospital and thus only infect a few turtles on the straight path to the hospital. But in the Doctors simulation, the sick turtles can still be spread out all over Spaceland and thus can infect more turtles.

