Teacher Guide


Prescribed Burn Challenge Lesson Plan
Objectives:

· Experiment to find a “tipping point” for percent sick trees in a forest, over which a fire would spread and burn most to all of the forest
· Understand through interacting with a model why prescribed burns are beneficial for a forest, that fires can sometimes be good.
· Program a Fire House agent to send out Firefighter agents that set small prescribed burns to get rid of dead trees.

· Complete a challenge to maximize benefit to cost ratio in the form of a score that represents the cost spent per living tree.

Review/Activate Interest
1. One of the key questions of this unit is when are fires good and when are they bad. Last week, we looked more at cases where fires are bad because they burn trees and potentially houses. So we explored ways to protect trees and houses.

2. Let’s look at the winning design by student x and student y. What did they do to get 192 points – saving not only the 1 house, but also 142 trees?
3. Here is the winner of the Level 2 challenge by student m and student n. How did they get a high score? What do the two winning designs have in common?

4. Add to What we learn about forest fires  - something about firebreaks and why they’re important.

5. Today – we’ll be looking at a situation when fire can actually be good .
Mini-Lesson: Prescribed burns
1. What’s something that’s “prescribed”? 

2. Prescribed burns, like the name suggest, are fires that are intentionally set to achieve a certain purpose, just like how doctors prescribe medicine for sick people.
3. Just like people get sick and die, so trees also can get sick and die. Specifically, prescribed burns clear away dead or sick trees and plants so they don’t pile up and become fuel for fire. 

4. So, take a look at this model – when we start a fire, notice how the fire burns a few trees but doesn’t really spread. Why do you think that’s so? I mean, it’s a high density forest of 600 trees. Why doesn’t it burn like it did last week? 

5. One important point is that when you build a model, you make certain assumptions. And you know now that if you know programming, then you can do anything, you can program different kinds of behavior. 

6. So to get this behavior, I added a new agent variable, which is like a trait, called moisture (open agent monitor of a tree). As long as trees are alive, they have a certain amount of moisture that makes it harder for them to catch on fire. For example, in a totally healthy forest like this one, a fire can start and burn a few trees but will die out quickly because all the trees are green and healthy.

7. However, when there is a high percentage of the forest that is sick or dead, represented by this brown color, which also means that they have no moisture (open agent monitor), then when a fire starts, the fire has lots of fuel to burn so the forest burns down.

Prescribed Burn challenge overview

1. First experiment with the model to find out what percent sick trees will make the forest burn down so you know the maximum percent sick trees you can have to keep a healthy forest.

2. Next, you will program a Fire House to hatch Firefighters that will set small prescribed fires to burn just the brown trees. 

3. Finally, you’ll complete a challenge where you need to keep a forest healthy for 90 seconds, but every firefighter and fire costs you money, so you want to try to keep costs low but still keep the forest from burning down from a random fire.
Experiment Question:  Percent Sick Trees
· What is the highest percent sick trees you can have but still save at least 85% of the forest from a randomly starting fire?
Experiment Instructions: 
· See student worksheet
Experiment debrief:
· Share different percent sick trees that are successful - aggregate data from the class. This is a good opportunity to discuss the importance of repeated trials, sharing data, and confidence about data results and forming conclusions.

· Demo a few different percent sick trees variables on the computer projector.
Programming: 
· See student worksheet
Design Challenge Instructions: 
1. See student worksheet and demo.
2. Show students how to open the Score document.

3. If needed, review how to take screenshots and paste into the Score doc.

Wrap-Up / Sharing:

· Which group had the lowest (=best) score?

· What strategies did you use to get a good score? 
· Return to the unit question  - do think, pair, share: When are fires bad and when are they good?  

· Ask student to add one more thing about prescribed burns to the list of thing learned.

