Teacher Guide


Overview

When is a fire “good” and when is it “bad”? What is the role of humans in preventing and stopping wildland fires?  Students use StarLogo TNG simulation models of forest fires to explore these essential and provocative questions which have no simple answers. Students conduct experiments, make observations, collect and interpret data, and use their findings to make informed risk-benefit decisions in game-like challenges using the modeling software.  Students also engage in simple programming to modify the behavior the model. 

The curriculum unit includes 4 activities over 7 class periods (assuming 45-50 minutes per class). Although the unit is designed for middle school science classes, the activities also provide a general introduction to StarLogo TNG modeling and programming and highlight the value of simulations modeling in modern science.  Also, the unit activities can be used in conjunction with other classroom activities about forest fires and the forest ecosystem.
Materials

The curriculum is split into 4 activities, with a folder corresponding to each activity.  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.)
Navigator/Driver Roles

For computer activities, we recommend students work in pairs instead of working alone.  Within each pair, each student takes turns being the “Navigator” or the “Driver.”  The Driver controls the keyboard and mouse and follows the Navigator’s instructions.  The Navigator is responsible for the student worksheets (reading and recording) and directs the Driver’s actions.

We’ve found that providing students with roles and switching their roles halfway through each class period 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. When is a fire “good” and when is it “bad”? 

2. What is the role of humans in managing or stopping wildland fires?

3. How does a simulation model help scientists, fire managers, and firefighters study forest fires?

	Activity Description
	Materials
	Learning Objectives
	Programming Concepts / StarLogo TNG Blocks

	“How does a fire spread?” 
(2 class periods)

1. Adjust tree density and wind variables and run simulations repeatedly to collect data. How do the variables relate to the amount of damage from fire? Where is the tipping point? Argue based on results of experimenting with simulation model. 
2. Program a procedure to make fire go faster uphill and slower downhill. Observe and compare random movement behavior of fire versus non-random movement behavior of fire.
	· StarLogo TNG files: 

· ForestFire1.sltng

· ForestFireWithHills_solution.sltng

· Student Worksheets (1 per pair of students): 

· StudentWorksheet.doc

· StudentProgrammingSheet.doc 

· LCD projector with computer

· Screen to project computer image

· Chart paper + tape

· (Optional) Bambi video/DVD

· (Optional) Computer speakers

· (Optional) Playing cards to randomly assign students

· (Optional) Post-it Notes to label computers


	· A model is a simplified representation of some thing or process that exists in the world.
· Three factors contribute to the spread of a fire: fuel, weather and topography. The ability to measure these factors help one build a good predictive model.

· Develop and test hypotheses of how tree density of a forest and wind affects the spread of a fire.

· Collect and interpret data.

· Argue using evidence.

· Gain an introduction to the simulation capabilities of StarLogo TNG 

· Fires usually travel uphill much faster than downhill. The steeper the slope, the faster the fire travels.
· Begin to observe and understand the role of randomness in the forest fire simulation model
	· Terrain editor

· Procedure

· If-else

· Slope ahead

· Forward

· Random

· Arithmetic expressions

· Comparison expressions



	Firescaping 
(2 class periods)

1. Cut firebreaks in a forest to lessen damage from randomly starting fire; conduct experiment to see width of break needed to stop a fire from “jumping” the gap.  
2. Program keyboard controls for a game in which forest ranger can cut down trees to clear a firebreak and plant trees elsewhere in order to preserve same number of trees. Ranger can also “build” houses and surround them with firebreaks to protect the houses. There are several levels of challenge and score = 1 point for each tree saved, 50 points for each house saved.
	· StarLogo TNG files: 

· firescaping challenge.sltng

· firescaping solution.sltng

· Student Worksheets (1 per pair of students): 

· Firescaping student worksheet.rtf
· File on teacher’s computer: 
· firescaped house.jpg

· File on students’ computers:

· Firescaping score sheet

· LCD projector with computer

· Screen to project computer image

· Chart paper + tape

· (Optional) Playing cards to randomly assign students


	· Explore preventative measures to limit damage from fire.
· Managing the fuel load is one important way of preventing destructive wildfires.
· Experimentation and data collection
· Making informed decisions using research results from part 1 of activity.

· Firewise practices can provide a survivable space for homes and communities.
· Optimization and problem solving.
	Keyboard controls



	Prescribed Burn
(2 class periods)

The model now simulates the accumulation of dead plant matter and sick trees over time. Students first experiment with a slider variable to determine the tipping point (# sick trees) that would result in massive destruction from a randomly set fire. 
Students program firefighter NPCs to set prescribed fires to sick trees in order to remove them while keeping costs as low as possible. The challenge is to maintain a healthy forest for approximately 90 seconds, after which a random fire will start. Score is based on trees saved and cost. Do prescribed burns really help reduce the risk of a larger, more damaging wildfire?
	· StarLogo TNG files: 

· Prescribed burn challenge.sltng

· Prescribed burn solution.sltng

· Student Worksheets (1 per pair of students): 

· Prescribed burn student worksheet.doc

· File on students’ computers:

· prescribed burn scoresheet.rtf
· LCD projector with computer

· Screen to project computer image

· Chart paper + tape

· (Optional) Playing cards to randomly assign students


	· Assumptions are made when building models – in this case, by adding tree moisture to the model, it’s harder to burn a forest down unless there are many dead/sick trees.

· Small, prescribed burns can help a forest by keeping fuel load down and allowing new growth.

· It’s important to do repeated trials and share data in order to gain confidence about one’s conclusions.

· Make informed decisions using research results from part 1 of activity.

· Fires can be “good” under certain conditions.
	· Agent variable

· NPCs (non- player characters)
· Create a new breed and agents

· Set traits and variables

· Keyboard controls

· Movement
· Collisions
· Hatch
· Define and call procedures

· If

· ID

· Comparison expression



	Runaway Bunny

(1 class period)

Students play a game where they control a bunny in a forest where random fires start every x number of seconds. The game objective is to get to safety while saving as many animals as possible by having them follow the bunny to safety. Students use what they learned about how forest fires spread by designing difficulty levels for the game.
	· StarLogo TNG files: 

· runaway bunny.sltng

· Student Worksheets (1 per pair of students): 

· Runaway Bunny student worksheet.doc

· LCD projector with computer

· Screen to project computer image

· Chart paper + tape

· (Optional) Playing cards to randomly assign students


	Review how various factors affect the spread of a fire.

Synthesize knowledge learned about forest fires.
	· NPCs

· Level design

· Calibrating game challenge




