Forest Fire Activity 1 and 2


Teacher Guide


How does a Forest Fire Spread?
Objectives

· Provide students with motivation to study forest fire spread. 

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

· Gain an introduction to the simulation capabilities of StarLogo TNG

Materials

· StarLogo TNG files: 

· ForestFire1.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

Expected Student Background

· Familiarity with computer

· Little or no experience with TNG

Preparation:

· Set up projector and laptop

· If using Bambi video, make sure that sound is loud enough on speakers

· Chart paper

· Load project files onto student computers – an easy place to put the folder for students to access the files is on the Desktop. 
· Put post-it notes on the computers with numbers (2-?)

· Pull out roughly enough pairs of red and black numbered (e.g., 2-10) playing cards from the deck equal to the number of students in class; set aside extra pairs just in case.

Notes:

· This activity will probably take 2 class periods.

· Ideally, the first parts of the each activity are done in a part of the computer lab away from computers where students are sitting in a group facing a projected image of a computer that the teacher can use to show a DVD and to demo the activity. Then, following the demo, students can move to the computers to do the activity, along with the computer/projector hookup.

· However, if there isn’t a separate space large enough for students to sit apart from the computers, make sure that monitors are turned off and that students are facing the teacher during the first parts of the lesson.

· There is a TNG project file that shows the end result of the programming activity, called “ForestFireWithHills_solution.sltng”.

	Activity
	Teacher Say
	Teacher Do
	Notes

	Engage

(day 1)
	Who has watched the Disney movie Bambi? As a way to introduce our next unit about forest fires, we will watch a clip from it that shows how a fire starts in a forest. As you’re watching, look for how the fire starts, how it spreads, and what the movie artist is trying to make the audience feel by portraying fire in a certain way.
	If showing the Bambi video, the video should be paused at the beginning of the forest fire scene and ready to go by pressing play.
	If both the “say” and “do” boxes have instructions in them, do the ones in the highlighted box first.

	Engage
(day 1)
	After movie,

1. How did the fire start in the movie? (campfire) 

2. Are there other ways that a fire can start? (lightning)

3. What does a fire need to start? (oxygen, fuel, heat) 

4. What is the movie artist trying to make the audience feel by portraying fire in this way? (fires destroy animals’ homes and are scary) 

5. Are all fires bad and should be put out right away? Is it possible for a fire to be good or useful? (some students may know that fire can stimulate new growth – also shown in Bambi movie)

6. It’s important to know when a fire should be controlled and when it should be allowed to burn, because it costs resources to fight fires. So, when is a fire useful/good (if at all) and when is it “bad” and should be suppressed? 
	Write question 6 (“When is a fire good and when is it bad?”) on a chart paper as one of the key questions for this unit.
	

	Engage
(day 1)
	We will use StarLogo TNG to simulate forest fires to help us better understand what factors make fires spread, and how scientists and forest managers use simulation models to help them make decisions.  


	
	

	Simulation Demo

(day 1)
	Ask the students to explain what they see happening.  

· How does the fire grow?

· How does it move?

Explain hatch and energy, if you feel that it’s appropriate to explain how the model works
	1. Open the ForestFire1.sltng file.  

2. In the Spaceland window, click Setup button (# trees = 600, Wind = 20) to show the simulated world the students will explore today. 

3. Click the Run button and press the spacebar to start a fire. 
	

	Simulation Demo
(day 1)
	Let’s say that we call this forest a high density forest (600 trees) and this forest a low density forest (100 trees). How would you define tree density? (measure of “crowdedness”; denser=more crowded, less space between trees).  

What do you predict will happen if a fire starts in a higher density forest compared to a lower density forest?
You will make hypotheses and then conduct experiments using the model, working with a partner.
	Show students the two variables – starting # of trees and wind, and how they are adjusted using the slider or clicking on the number on the upper right corner of the slider and typing in an exact number. Point out the lower and upper limits.
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	Ask the questions to get students thinking but they don’t need to answer at this point. 
Although the lower and upper limits of the sliders can be adjusted by clicking on the numbers below the sliders and typing in different numbers, you may not want the students to know this yet.

	Simulation Demo
(day 1)
	
	Open the worksheet document on the computer connected to projector. Show students where the instructions are for the activity, and where to write their hypotheses on page 1.
	

	Simulation Demo

(day 1)
	
	Point out the data table in the worksheet where to record the values of the sliders.

Click Setup and Run, followed by spacebar to start the fire.

Point out the column on the data table where students answer whether the forest was saved and to note any observations about the fire (e.g., where it started, how much of the forest was burned, etc.)
	Students can run the simulation any number of times to collect data.  Suggest that they cover a wide range of parameter values.

	Simulation Demo
(day 1)
	
	When students are done with their experiments, they should answer the questions on the worksheet, esp. question 5, which they will use in their report to the “fire managers.”


	

	Attention Signal

(day 1)
	Full attention means that you stop what you’re doing, stop talking, look at me, and ready to listen.

Turn to your neighbor and tell that person what you ate for breakfast this morning.
	Practice a few times.
	Establish an attention signal like flickering the lights, hands up, or ring a small bell to let the students know that they need to stop what they’re doing and give you their full attention.



	Driver/Navigator Roles

(day 1)
	Explain the two roles for pairs working together: 

· Driver: controls the mouse and keyboard 

· Navigator: tells the Driver what to do on the computer.

· Students should switch roles about halfway through the activity, at your signal


	Write the roles on a chart paper and post it as a reminder and easy reference.
	If there is an odd number of students, ask a volunteer to work alone that day.

Role play if students need to concretely see how the two roles work.

	Transition to Computers
(day 1)
	You will receive a card with a color and a number. The color tells you who will be driving first (pick a color – like red drives first today). The number pairs you randomly with another person and also assigns you to a computer, which are numbered. No switching cards.
	Shuffle and distribute playing cards to students.
If possible, call out a few numbers at a time for students to find and move to their assigned computers, to allow for orderly movement.


	Feel free to make adjustments to partners as needed. The random assignment may be a useful way to experiment with different pairs, and allow students to work with different people.
However, you may want to have students pick their own partners sometimes, or assign them yourself.

	Simulation Experiment

(day 1)
	Raise your hand if you’re the navigator to receive the worksheet.
Start by talking about your hypotheses with your partner and write them down on the worksheet.

Open the ForestFire1.sltng file in the Forest Fire 1 folder (you may need to tell them where the folder is located on their computer).

Instructions for the activity are also on the worksheet, to remind you what to do.
	Make sure that students are opening the correct file.
Distribute worksheets to the navigators (or ask a student to do this).

About halfway through this activity, signal for students’ attention and have them switch driver/navigator roles.

To save on time during debrief, you may want to hear students’ reports (answer to question 5 on worksheet) privately as you go around the room. 

	

	Debrief

(day 1)
	As each pair presents their recommendations, ask them about the implications of their recommendations:  

· For example, if students say the forest should contain fewer trees, what does that mean for animals that live in the forest?  
· Highlight any contradictory reports and ask why some conditions produced different results.

	If you have several adult facilitators, you may have student pairs present to them (their answers to question 5). Then you can ask facilitators choose a few students to share with the whole class.

You may also just go around and have all the student pairs briefly share their reports and record on chart paper; or just choose a few student pairs to share to save time.

Answer any other questions in the worksheet together as you like.

	If you run out of time, do the wrap up discussion at the beginning of the next class.

Most likely, students will test conditions that show different results when repeated several times. This may be a good teachable moment to discuss the role of randomness in the model and how many repeated trials using the same parameters help to establish patterns and confidence in one’s data and conclusions.

As the unit progresses, they will gain more comfort with this concept and come to appreciate its importance in simulation models and how they are not just animations that always happen the same way every time.



	Debrief
(day 1 or 2)
	So far, we’ve explored two factors that cause a fire to spread: fuel (# of trees) and weather (wind).

What did we learn more specifically about how these factors affect how a fire spreads?

Refer to worksheet if you need more prompts to get students to think of other things they noticed about how the fire spreads as a result of wind and tree density.
	On a piece of chart paper that says, “What We’re Learning about Forest Fires,” write down:

To start, a fire needs: heat, fuel, and oxygen.

A fire’s spread is affected by: fuel, weather, and __________ (leave this blank for now)

Add students’ answers to the list. Examples may include:

· A fire in a high density forest spreads more than a fire in a low density forest.

· A high wind may speed up the burn time, but may not necessarily burn more of the forest. 

· A high wind may push the fire off the edge of a high density forest.

· A low wind is more likely to burn the entire forest if it’s high density.
	You will continue adding to this list throughout the forest fire unit.

	Program-ming 

(day 2)
	Next we will explore a third factor in how a fire spreads – topography.
What do you think this word means? What other words do you know look or sound similar to this? (e.g., geography) The last part of the word refer to maps. Topography has to do with terrain features, such as hills.

Do you think that fire moves faster uphill or downhill? 

Fire actually moves faster uphill. Anyone can guess why?

Fire moves faster uphill because heat rises and dries out the trees ahead as the fire climbs, making it easier for the trees to catch on fire. 

For our next activity, we will program this behavior into the model.
	1. Demo on the computer-projector according to the student programming worksheet.

2. Show how to set the coordinates for the fire to start, as a way to test and see the change in fire behavior.

3. Explain that there are exercises to do and questions to answer on the second page of the worksheet.

4. About halfway through activity, have students switch roles.


	A useful way to explain the random block is to use a subset of playing cards to represent a specific example like “random 5.” Pick out the number ace to 5, shuffle the cards, and ask a student to pick a card. Announce what it is, then reshuffle and pick another card. Explain that this is essentially how the random block works – it picks a number random within a range that you specify. So every time, each fire may move a slightly different amount.

	Wrap-Up

(day 2)
	If each fire agent moves a different (random) number of steps each time, how would the fire spread differently than if each fire agent always moves the same number of steps? 
Which behavior is more realistic? Why?

What can we add to the list of things learned about how fire spreads?
	Share answers to questions about the effect of randomness on behavior of fire.
Add to list of things learned:

· Example: Fire moves faster uphill than downhill.
	The difference in fire behavior may not appear all that different when viewed, but some students may be able to theoretically understand why a random movement is more realistic than a deterministic movement.
However, if students aren’t convinced, don’t press the issue.


