Build an Epidemic Model Activity
Activity Time*
Build basic model = 3-4 hours

Send in the doctors = 1 hour
Hospitals = 2-3 hours

*NOTE: Feel free to select how much programming you want the students to do. You may want to eliminate some part or all of the hospitals section, if you’re short on time.

Learning Goals

· Use a step-by-step tutorial to program an epidemic model from scratch

· Understand the assumptions and rules of the model

· Gain ability to change underlying assumptions of the model

· Add doctors and hospitals to see how they affect the spread of the epidemic
Student Materials

1 color* copy of the build an epidemic model tutorial per pair
1 color* copy of the bring in the doctors tutorial per pair
1 color* copy of the hospitals tutorial per pair
1 copy of epidemic model  discussion warm-up per student

*NOTE: If you’re not able to make color copies of the handouts, you can print them in black/white but it would be harder for the students to follow the tutorial steps. Alternatively, if you are working in a computer lab designed for 1:1 computing, you may have the students use two computers side-by-side so that the driver is working on the first computer that has TNG open and the navigator can read from the tutorial pdf using the second computer.

Solution files

Epidemic_original solution.sltng
Epidemic_doctors solution.sltng

Epidemic_hospitals solution.sltng

Teacher materials

Epidemic Original – Teachers Cheat Sheet.doc
Bring in the Doctors – Teachers Cheat Sheet.doc

Build Hospitals – Teachers Cheat Sheet.doc

Preparation

· Install StarLogo TNG on the computers or copy StarLogo TNG application folder onto USB drives to run without needing to install.*

· Sign up to use computers – about 1 computer for each pair of students

· Decide on a consistent file naming convention (e.g., class period – first name + last name initial – activity name – version number)

· Decide on how students will save files. Since students will be working in pairs, it’s important for both students to have access to the files, in case one person is absent. So you may want to have students save to a server that can be accessed from any computer, or have students upload their files to an online courseware site like Moodle.
· Put epidemic_original.sltng file on a few USB flash drives for students to copy to their computer if they need to start with the correct basic epidemic model to add the doctors and hospitals.

*NOTE: The advantage of installing StarLogo TNG is that you can then double-click on a project and the computer will start up TNG automatically and open the file. You can also have students copy the StarLogo TNG program folder from the USB drive onto the desktop (but this may take a while because there are so many files) and then run the program.  

Build basic epidemic model procedures
1. Pair students and remind them about navigator and driver roles.

2. Students may then start up the StarLogo TNG software. Save the project using the file naming convention specified by the teacher.

3. Give students one section of the tutorial at a time. When they are finished with a section, you may want to check it over using teacher “cheat” sheet before giving students the next section. You may also assign one or more students who are particularly quick to help you check other students’ work using the cheat sheet.
4. The tutorials also give students the opportunities to check their own work by running the simulation model periodically to make sure that it’s working as expected. Encourage students to see if they can figure out if and where they made mistakes and how to fix them. Programming errors are called “bugs” and detecting and fixing them is called “debugging.”

5. At the end of each class, tell students to save and/or upload their project files so they can continue working on it the next day. 
Epidemic Model Discussion

1. Pass out the epidemic model discussion warm-up activity sheet at the start of class. It has 3 questions that students can individually answer as do-now.

2. Use the Epidemic Model Discussion sheet to lead a discussion of the various features of the epidemic model to help students reflect on the basic epidemic model that they programmed.

Adding to the model: Bring in the Doctors

1. If students are fairly confident that their basic epidemic model is complete and correct, they may continue building on top of their project file. For students who didn’t finish because of absences, etc., you may have them start with the project file “epidemic_original solution.sltng”. 
2. Open students have started StarLogo TNG and opened up their project files, tell them to go to the File menu and click Save project as. They should rename the file according to the naming convention that the teacher decided on.

3. Pass out the tutorials and follow the same procedure as when building the basic model. There is a teacher “cheat” sheet that shows the changes following each section. There is also a StarLogo TNG solution project file for this activity.
4. When debriefing the activity, you may want show students how they can change certain assumptions like number of doctors, to see this variable affect the spread of the disease. Also, to prepare them for programming their own game based on this model, you can show them how to reduce the number of doctors to one, how to programmatically switch to agent view after clicking setup and how to control the agent’s movement using simple keyboard controls.
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Adding to the model: Hospitals

1. Hospitals are added on to the original epidemic model. Again, if students are confident that their model is complete and correct, they may use their own project as a starting point. Else, they should start with the project file “epidemic_original solution.sltng”.
2. Pass out the tutorials and follow the same procedure as building the basic model. There is a teacher “cheat” sheet that shows the changes following each section. There is also a StarLogo TNG solution project file for this activity.

3. When debriefing the activity, show students another game programming element – score.  In the setup block, attach the show score block and set score to 0. Then program the hospital to earn points for every patient that it cures. In the collision block between hospital and turtles, locate the If block that tests to see if the turtle agent’s red (sick). If this is true, then set score to score + 5. So every time a patient gets cured, the hospital earns 5 points. 
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