Teacher Guide


Overview

The Epidemics unit with game programming differs from the original Epidemics unit in the greater focus on students learning to program. 

This unit begins with a sequence of participatory simulations and introductory programming activities to orient students to StarLogo TNG. Then students build an epidemic model from scratch following a step-by-step tutorial. Students then add doctors. Throughout the model construction, the teacher guides the students' use of the two models, encouraging students to make observations and informally inquire about the model. Students then conduct a more structured virtual lab using a model that contains both doctors and hospitals. Students compare the effectiveness of these interventions. Finally, students design and program a game based on the epidemic model. 

This curriculum of 10 activities, ranging from one class period (~1 hour) to four class periods. and was designed for middle school science teachers.  The original pilot of the curriculum took about 4 weeks. However, these activities also provide a general introduction StarLogo TNG modeling and programming and highlight the value of making and using simulations in modern science. Teachers are free to adapt the materials and pick-and-choose activities to fit different length schedules. 

Materials

The curriculum is split into 10 activities, with a folder corresponding to each unit.  Inside each folder are a teacher guide, StarLogo TNG project files, and student activity sheets.  Additional materials are listed in the teacher guide for each lesson.  

Computer system requirements to properly run StarLogo TNG can be found on the Download website: http://education.mit.edu/starlogo-tng/download/
A computer per student is not necessary as we recommend that computer activities are done in pairs (see Navigator/Driver Roles below). However, when students are programming their own games, it may be useful for each student to have his or her own computer in order to do the programming on one computer and to use the second computer to reference tutorials in pdf format.
Navigator/Driver Roles

For computer activities, we recommend students work together in pairs instead of working alone.  Within each pair, each student is assigned either the Navigator or Driver role.  The Driver controls the keyboard and mouse and follows the Navigator’s instructions.  The Navigator is responsible for the student worksheets and directs the Driver.

We’ve found that providing students with roles and frequently switching their roles allows each student a chance to explore StarLogo TNG while driving with the support of another student, who is keeping the pair on task while navigating.  

Epidemic Track: At-a-glance

Essential Questions

1. How can and do we cope with the spread and inevitability of epidemics?  

2. What roles do humans play in preventing, responding, or worsening epidemics?

3. How is simulation modeling useful in understanding and testing ideas on epidemics?

	Lesson Description
	Time
	Materials
	Learning Goals
	TNG Programming Concepts/Blocks

	27 Blind Mice


	45 min – 1 hour
	· 1 small piece of paper per person

· 1 blindfold per person

· 1 pen or pencil per person

· 1 activity worksheet per student (optional)
	· Define communication beyond simply talking
· Explore differences between global and local communication
	

	Flocking
	1 – 1.5 hours
	· Videos of birds flocking

· Computer, projector, and screen

· Large open space

· Place to record the rules (e.g., large chart paper and markers)
	· Explore how patterns are created without relying on centralized control

· Design and test some flocking rules 
	

	Activities to introduce computer programming
	30 - 45 min
	· See Activities to introduce computer programming.doc to choose an activity
	· Design and test rules to program a “dumb” person pretending to be a computer to accomplish a simple task

· Recognize the challenge of writing precise and clear rules
	

	Termites


	1.5-2 hours
	· 11 Snap-blocks1 per group (10 blocks are the same color; 1 block is a different color)

· 5-6 index cards per group

· 1 Chess board2 per group

· 1 computer w/ TNG software + termites.sltng file per group

· 1 commands handout per group

· 1 computer connected to projector
· 1 student activity sheet per group (Termites student activity instructions.doc)

1, 2 See lesson plan for more info about these materials
	· Think logically and systematically to design a set of simple rules to accomplish a task 

· Explore how complex behavior can emerge in a system without centralized control
· Discover and understand the usefulness of simulation modeling to test and explore ideas

	· Subset palette
· Setup

· Run

· Loop

· If

· And

· Or

	Orientation
	1.5–2 hours
	· 1 student worksheet per pair (orientation worksheet.doc)

· Chart with driver/navigator roles
· driver navigator skit.doc
	· Orient students to the StarLogo TNG interface and create a simple program

	· Working in pairs using driver/navigator roles

· Navigating in Spaceland

· Using breed editor

· Opening drawers

· Dragging out blocks

· Connecting / disconnecting blocks

· Running code

· Creating agents

· Using basic movement blocks

· Using collision blocks

· Editing terrain

	PDA Virus Game
	1 hour – 1.5 hours
	· 1 PDA for each pair of students

· Virus Game*
*see lesson plan for more information
	· Gain intuition for how quickly communicable diseases spread

· Design an experiment to figure out the rules of how the disease is spreading and the virus’ characteristics

· Investigate important characteristics of disease spread – such as incubation period, immunity, contagiousness, etc.
	

	Virus Research Webquest
	1 hour
	· 1 copy of Webquest activity sheet for each student or pair
· Computer with internet access for each student or pair
	· Use the world wide web to research some basic facts about viruses and the spread of diseases
	

	Build epidemic model, Bring in the Doctors and Hospitals
	3-5 hours
	· 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

*see lesson plan for more information
	· 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
	· Setup
· Breed editor

· Run once

· If, ifelse

· Random

· Set color

· Forever

· Movement

· Collision

· Variable

· Slider

· Procedure

· Boolean

· Monitor

· Line graph

	Epidemic model analysis
	45 min – 1 hour
	· 1 copy of Epidemic models analysis activity sheet per pair of students (or per student if students are working individually)
· Epidemic_analysis lab.sltng project file
	· Compare the effects of Doctors and Hospitals on slowing the spread of a virus
· Interpret and obtain information from a line graph
	· Runtime
· Line graph

· Multiple setup blocks

	Game design and programming
	3-5 hours
	· Epidemic game design assignment handout – 1 per student

· Epidemic game scoring card handout (optional) – 1 per student

· How to count things.pdf

· How to use score in a game.pdf

· How to make keyboard controls for a game.pdf

· How to start the game from a 1st person perspective.pdf

· Epidemic_game_starter_project.sltng

· Game instructions.rtf
	· Use logic and creativity to program a game

· Gain programming experience and skills

· Work with a partner to make decisions and fairly share the resources and work

· Gain engineering design process experience (e.g., design the game to meet criteria and constraints)
	· Keyboard controls
· Score

· Variables

· Setup

· Forever

· Movement

· Collision

· Procedure

· Terrain editor

· Set camera


