Fire Ecology Lesson Plans

http://fhire.ltrr.arizona.edu/fhire/outreach

Fire Ecology Lesson Plans 

http://fhire.ltrr.arizona.edu/fhire/outreach


Matchstick Forest Lesson Plan (3 of 6)
	Author: Brittany Ciancarelli; Modified from “Investigating Fire Ecology in Ponderosa Pine Forests: A Field Guide for Sixth Grade Teachers” Published by the NPS Parks as Classrooms program. www.nps.gov/band.
Subject/Class: Science
Grade Level: 7th Grade
Standards: Aligned to Arizona State Science Standards (Grade 7)

http://www.azed.gov/standards-practices/science-standard/
-Grade 7, Strand 3, Concept 1, and Strand4, Concept 3: How can we interact better with our environment?
-C4PO3: Analyze the interactions of living organisms with their ecosystems: -limiting factors.

-C4PO4: Evaluate data related to problems associated with population growth and possible solutions.

-C4PO5: Predict how environmental factors affect survival rates in living organisms.
Goals: SWBAT describe how the forest has changed over the past century, and how the wildfires have changed as a result.
Learning Objectives:

1.  SWBAT recall the essential elements of a flame and a wildfire.
2.  SWBAT use their observation skills to make observations about the 2 types of forests, historic and present day.
3.  SWBAT use their observation and inference skills to write a testable hypothesis for each slope scenario, in both historic and present day.
4.  SWBAT observe and write the results of the experiment.
5. SWBAT write a conclusion based on my results and the hypothesis initially written.

6. SWBAT describe how the forest has changed over the past century, and how the wildfires have changed as a result.
Materials/Resources: (This lesson will take a total of 2 to 3 days.)
-Student Handout 1: Lab sheet
-Clipboards (if you plan to have the students complete the whole lab outside)

*Note: Using the photos and videos the lab portion can be done in the classroom as opposed to with the students if safety, location, funding for supplies, or student age level are a concern.
-Cookie Sheets (6) with an 8”x 8” box drawn on them.

-Clay or playdough to cover the 8”x 8” box.

-Matches, to place into the clay in the 1” markings.

-A safe place to show/conduct the experiment.

-Historic and Present Day Videos (3 of each)
-Historic and Present Day Photos (6 of each)
-Historic and Present Day Together Photos (2 total)

*Photos and Videos can be found on the website referenced in upper-right hand corner of this lesson.



Set-Up

a. Make enough copies for all students of Student Handout 1.

b. Have AV set-up to show videos and photos of the experiments if not conducting or only conducting part of the experiment live.

c. On each of the cookie sheets draw a 8”x 8” box with a sharpie.  Then cover these boxes with a layer of clay or playdough thick enough to stick a match into.  Three of the sheets will be used to represent an historic forest at slopes of 0°, 20°, and 40°.  The other three will be used to represent a modern-day forest at the same slopes.
d. To set the slope at 0° lay the cookie sheet flat.  To set the slope at 20° prop one end of the cookie sheet up at approximately 5”.  To set the slope at 40° prop one end of the cookie sheet up at approximately 9.5”
e. In the trays representing the historic forest place about 20 matches total in well-spaced clumps to mimic historic ponderosa pine forests.  In the other three trays space the matches approximately one-half inch part from each other and fill the entire 8”x 8” box.
Procedures
Part 1: Introduction (5 minutes)
a. Start the lesson off by having the students recall the 3 essential parts of a flame and of a wildfire.  Then explain that today they will be investigating 2 essential elements of a wildfire, fuel, and topography.
b. Pass out student handout 1 and show the students photos of a Ponderosa Pine Forest in 2 different times, one from the historic past and from the present day.  Have the students write down their observations of two photos in the appropriate space on the lab sheet.

Part 2: Matchstick Forest Activity (30-40 minutes) This part will be significantly shorter if you opt to show the videos instead of actually conducting the experiment.
a. You will begin by showing them the first scenario, which is the historic forest at a 0° slope. Have the students record their hypothesis for what will happen.  Be sure to discuss what variable you want them to watch out for so they are observing what you want them to see. Then light the trees (matchsticks) or show the video of the experiment.  Have the students observe the results and then write them down on their lab sheet.  They will then re-evaluate their conclusions and write them down according to their results.
b. The students will then repeat this process for each scenario.  Which are, historic forest at 0°, 20°, and 40° slopes and present day forest at 0°, 20°, and 40° slopes. You can also have them write down in their conclusions, any errors or caveats they may have noticed in the experiments.  (This portion can be done by watching the videos or the instructor performing each experiment.  Also at the discretion of the instructor, the students can perform the experiment.) Students should record their qualitative and quantitative data (area of sq. inches burned/how many matchsticks/percentage of forest burned)? Was their wind? Were their differences in the matches (trees)? How quickly did the fire spread?
c. Students will analyze their data and explain whether their hypothesis was supported or not supported.  They will explain why based on their qualitative and quantitative data.
Part 3: Closure/Review Activity and Homework (30-40 minutes)

a. Students will write down their thoughts to the discussion questions either with a partner or independently.  Then discuss as a class.  Questions are as follows. How has the way the forest looks changed from the historic to the past? How have the wildfires changed from the historic to the present? What part of the wildfire triangle was the most affected by the difference between the historic and present day forests? Why do you think the way the forest looks changed over the course of the century?
b. Students will create their own matchstick forest.  For this the students will state the variables that they are observing, make a hypothesis as to what will happen in their own forest.  Then students will light their forest and record their observations of the burn.  For this part of the experiment the students can add other variables to the forest such as but not limited to ladder fuels, tree size, etc.

Student Handout 1: Historical vs. Present Day Ponderosa Pine Forest Fire Lab Sheet
Historical vs. Present Day Ponderosa Pine Forest Fire Lab Sheet
1.  Write down as many observations of the two types of forests as you can see.

	Historical Forest
	Present Day Forest

	
	


2. Scenario 1: Historical Ponderosa Pine forest at a 0° slope.
a. Hypothesis:  If the historical Ponderosa Pine forest is at a 0° slope and the fire starts at the bottom, then ____________________________________________ ___________because _________________________________________________________________.

b.  Results:

c.  Conclusions:   I accept/reject my hypothesis because…

3.  Scenario 2: Historical Ponderosa Pine forest at a 20° slope.

a.  Hypothesis:

b.  Results:

c.  Conclusions:

4.  Scenario 3:  Historical Ponderosa Pine forest at a 40° slope.

a.
 Hypothesis:

b.
 Results:

c.
 Conclusions:

5.  Scenario 4: Present day Ponderosa Pine forest at a 0° slope.

a.
 Hypothesis:

b.
 Results:

c.
 Conclusions:

6.  Scenario 5: Present day Ponderosa Pine forest at a 20° slope.

a.
 Hypothesis:

b.
 Results:

c.
 Conclusions:

7.  Scenario 6:  Present day Ponderosa Pine forest at a 40° slope. 

a.
 Hypothesis:

b.
 Results:

c.
 Conclusions:

8.  Summary questions:

a.  How has the way the forest looks changed from the historic to the present?

b.  How have the wildfires changed from the historic to the present?

c.  What part of the wildfire triangle was most affected by the difference between the historic and present day forests?

d.  Why do you think the way the forest looks changed over the course of the century?
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