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LESSON #3: Fire Behavior — Basics

LESSON #4: Fire Behavior — Firefighters, fuel loads, 
prescribed burns 

LESSON #5: Fire Behavior — Chance and occurrence

OVERVIEW:

These three lessons are all developments or variations on the 
different factors that affect the spread of wildfires. They all use 
the same basic set of materials. Each lesson has its own 
variations, but they are designed to build one upon the other 
in number order.

BACKGROUND INFORMATION

Fire behavior is the term used to describe a forest fire. It 
includes the many different characteristics a fire can have. 
Many factors influence fire behavior. Weather, climate, tree 
density, landscape, and human structures (like roads and 
houses) all affect the way a fire spreads through an area. Rivers 
and roads can make firebreaks, and people create margins of 
safety around houses and other buildings. Wind fans flames, 
and fires burn faster uphill. In a forest, the density of trees and 
fuel can determine the rate at which a fire burns-- things that 
are closer together burn quicker. 

Fire scientists have to take all of these factors into account 
when making decisions about managing healthy forests and 
handling forest fires. These lessons will help students think 
about the system of a forest fire with its many moving parts 
and changing conditions. 

GRADES:
3-5

TIME REQUIREMENT:
Will vary according to each 
lesson

STANDARDS:
Will vary according to each 
lesson 

LESSONS #3-5:  
INTRODUCTION TO FIRE BEHAVIOR BASICS
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CONSIDERATIONS:

This work is best done in small groups of 2-4 
students. Each student will need a Forest Fire 
Scenario kit (see below). 

MATERIALS NEEDED

Forest Fire Scenario kit

• Forest Fire grid: fabric gameboards 
labeled along the edges with letter and 
number coordinates

• Tree / fire tokens: 100

• Water / Dead fuel squares: 35

• House tokens: 20

• Firefighter tokens: 15

• Protection chips: 60

• 10-sided die

• 8-sided die

• 6-sided die

OVERALL LEARNING 
OBJECTIVES  

These lessons use models to show the effects 
of different conditions on wildfires. Ecological 
systems are central to these lessons, and 
students learn how one part of the system can 
have effects on other parts of the system.

ASSESSMENT

Will vary with each lesson, but in general, 

students should be getting an idea of how 
ecosystems work and the different aspects of 
a forest fire.

GENERAL ACTIVITY FOR 
LESSONS

Each lesson uses the forest fire scenario 
materials to model the movement of fire 
through a forest. The following step is needed 
for all the lessons.

Introducing the Forest Model and Fire 
Simulation

1. Have students open their game board 
grids and inspect the pieces.

2. Describe each board as a forest. The board 
lines up with the cardinal directions on a 
compass, so that Row 1 is the southern 
edge and Row 10 is the northern edge. 
Each square is a space for a tree. Trees are 
represented by the “tree” side of the tree/
fire tokens. Trees represent the fuel in a 
forest fire. When a tree catches on fire, 
every tree in a space next to it catches on 
fire, horizontally, vertically, and diagonally. 
Fire is indicated by flipping over a tree/
fire token to fire side, representing 
burning/burnt trees. The process repeats 
in stages. 

3. Demonstrate the movement of a fire from 
one corner of the board to another on a 
4x4 section of a board, like the illustrations 
below. Between stages, ask students to 
predict what they think will happen next.
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Each lesson goes into its own variation after this stage.

EPSCoR
  laska  laska

This material is based upon work supported by 
the National Science Foundation under award 
#OIA-1753748 and by the State of Alaska. UA is 
an AA/EO employer and educational institution 
and prohibits illegal discrimination against any 
individual: www.alaska.edu/nondiscrimination.
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OVERVIEW:

Small groups work through a fire scenario and film it to show 
the rest of the class.

CONSIDERATIONS:

This lesson can be broken up into sections, as it requires time 
for students to solve scenarios, film their stories, and showcase 
their work to the rest of the class. 

MATERIALS NEEDED

• Forest Fire Scenario kit for each group of students

• Scenarios to film (included on separate page) 

• Cameras or tablets for stop motion animation with Stop 
Motion Studio, iMovie, or other stop-motion app loaded 
on to them

• Index cards (for title/hypothesis cards)

• A way to share examples and student videos

LEARNING OBJECTIVES  

The student will: 

1. Create a model of a forest fire 

GRADES:
3-5

TIME REQUIREMENT:
40-60 minutes or longer

STANDARDS:
Science Standards for Alaska 
and NGSS:
3-ESS3-1, 4-ESS3-1, 5-ESS2-1

Alaska Content and 
Performance Standards:
Geography: A-2, A-4, A-5, A-6, 
B-8, C-1, C-2, E-5, F-2
Alaska Cultural Standards:  
B-1, E-2 

LESSON #3:  
FIRE BEHAVIOR – BASICS
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2. Learn about fire behavior

3. Understand that different conditions 
affect a fire’s behavior

4. Explore the effects of clear spaces, wind, 
slope angle, and terrain on fire behavior

5. Experiment different ways to affect a fire’s 
behavior

ASSESSMENT

The students’ films should reflect what they 
have learned, with the following features.

1. Model of a forest fire burning

2. Description of the fire behavior in their 
scenario 

3. One or more conditions that affect a fire’s 
behavior

4. Theories about fire spread or behavior

ACTIVITY STEPS

1. Students will be designing a stop motion 
animation to demonstrate different fire 
behavior scenarios. First they will follow a 
designed scenario, then they will film an 
assigned scenario to show the rest of the 
class (scenarios below).

2. Complete Introducing the Forest Model 
and Fire Simulation in the “Introduction 
to Lessons 3-5”

3. Divide students into groups of 2-3 and 
provide each student with a Forest Fire 
Scenario kit. There are six scenarios, but 
you can have different students do the 
same scenario and start the fires at 
different positions on the board and 
compare results. Small groups allow 
students to share ideas and collaborate. 
Have each group practice laying out chips 
as trees and then documenting the 
progress of the fire through successive 
stages.

4. Each group runs through these three 
beginning exercises as practice:

A. Fill the board with tree chips (1 per 
square). If a fire in one of the corner 
squares (i.e. A1, A10, J1, or J10) is the 
first step, how many steps will it take 
for the entire board to be on fire?

B. Again, with a full board: If a fire in one 
of the center squares (i.e. E5, E6, F5, or 
F6) is Stage 1, at what stage will the 
entire board be on fire?

C. What happens when there is a tree on 
every other square and a fire starts in a 
corner? In the center?

5. The scenarios are listed on another sheet 
of paper. Distribute the scenarios cards 
and ask students to spend a few minutes 
making predictions about how the fire 
might behave (these can be written down). 
Once they have made their predictions, 
they can create an animation showing 
their scenario. Explain that each scenario 
will be used to teach the rest of the class, 
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so the film should include explanations 
about the phenomena they are 
demonstrating.

6. Scenario Filming 

A. Have the students lay out the initial 
scenario description, create title cards 
for both their scenario and their 
hypothesis. 

B. To animate the scene, students change 
the tokens across the forest fire grid, 
taking a picture each time.

C. Use tablets or cameras and apps to 
capture each image and create the 
animation. 

The six scenarios:

• Safe margin

• Fire break — road

• Wind

• Hillside

• Water/Fire break — river

• Water — wetland

General instructions for each scenario 
(also printed on each card):

Show the class what happens when there 
is a fire with the special conditions in your 
scenario. Your film should include: 

• A description of the setting. (What 
makes it different from the way the 

board was set up in the practice 
exercises?)

• Your team’s theory about how the fire 
will burn. (Will it go faster or slower? 
Will it spread in every direction 
equally?)

• What you learned about the fire spread 
in your scenario (Did it match your 
prediction? Do you have any new 
questions or predictions now?)

7. Film festival

Allow 5 minutes per group, if possible. 
Have students present their animations 
and tell the class about their scenarios, 
hypotheses, discoveries, and further 
questions/wonderings.  One wat to do 
this is to upload all animations onto the 
teacher’s computer and have groups 
present their films to class on a projector. 
If a projector is not available, another 
option is to divide the class in half and 
have one half of the class circulate to view 
presentations displayed on iPads. The 
class switches roles after the first group is 
finished.

EXTENSION

Have the students write a story centered 
around a forest fire, creating their own 
scenarios with varying conditions, or 
combining multiple conditions, and 
comparing the effects. They then film the 
scenario as a story, providing a voice-over 
narration
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Art variation - Students draw their own forest 
grids and make the trees/fire/house/markers. 
Grids could have various landscape features 
and roads. 

EPSCoR
  laska  laska

This material is based upon work supported by 
the National Science Foundation under award 
#OIA-1753748 and by the State of Alaska. UA is 
an AA/EO employer and educational institution 
and prohibits illegal discrimination against any 
individual: www.alaska.edu/nondiscrimination.
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SCENARIO 1
SAFE MARGIN

Show what happens when there is a fire with the special conditions in your scenario. Each 
scenario film should include: 

1. A description of the setting. (What makes it different from the way the board was set up in 
the practice exercises)

2. Your team’s theory about how the fire will burn. (Will it go faster or slower? Will it spread 
in every direction equally?)

3. What you learned about the fire spread in your scenario (Did it match your prediction? Do 
you have any new questions or predictions now?)

Fill the board with trees. Remove one tree from the middle of the board and place a marker 
representing a house in its place. How many trees do you need you remove to keep the house 
safe from fire? Remove those trees. Start a fire at one edge of the board and film the progress.
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SCENARIO 2
FIRE BREAK — ROAD

Show what happens when there is a fire with the special conditions in your scenario. Each 
scenario film should include: 

1. A description of the setting. (What makes it different from the way the board was set up in 
the practice exercises)

2. Your team’s theory about how the fire will burn. (Will it go faster or slower? Will it spread 
in every direction equally?)

3. What you learned about the fire spread in your scenario (Did it match your prediction? Do 
you have any new questions or predictions now?)

Fill the board with trees. Remove a strip of trees (row E) from the middle of the board. What 
happens now when a fire starts in one corner of the board? Start a fire at one edge of the board 
and film the progress.
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SCENARIO 3
WIND

Show what happens when there is a fire with the special conditions in your scenario. Each 
scenario film should include: 

1. A description of the setting. (What makes it different from the way the board was set up in 
the practice exercises)

2. Your team’s theory about how the fire will burn. (Will it go faster or slower? Will it spread 
in every direction equally?)

3. What you learned about the fire spread in your scenario (Did it match your prediction? Do 
you have any new questions or predictions now?)

Fill the board with trees. There is a strong wind coming in from the North (the top of the 
board). When a tree catches fire, two squares to the South, one square each to the Southeast and 
Southwest burn, and no squares to the North burn. Start a fire at one top corner of the board 
and film the progress.
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SCENARIO 4
LAND — HILLSIDE

Show what happens when there is a fire with the special conditions in your scenario. Each 
scenario film should include: 

1. A description of the setting. (What makes it different from the way the board was set up in 
the practice exercises)

2. Your team’s theory about how the fire will burn. (Will it go faster or slower? Will it spread 
in every direction equally?)

3. What you learned about the fire spread in your scenario (Did it match your prediction? Do 
you have any new questions or predictions now?)

Fill the board with trees. Designate rows 5-9 as uphill. When fires burn they tend to travel 
uphill rapidly. On level ground a fire might move equally in all directions, but it will move 
rapidly uphill. When a square on a hillside catches fire, it burns uphill more rapidly as shown in 
the pattern below. Have the fire start at a square on the bottom row and film the progress. What 
happens when the fire hits the hill?

1)

3)

2)

4)

icons courtesy dcim-studio, freepik.com and pch.vector
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SCENARIO 5
WATER/ FIRE BREAK — RIVER

Show what happens when there is a fire with the special conditions in your scenario. Each 
scenario film should include: 

1. A description of the setting. (What makes it different from the way the board was set up in 
the practice exercises)

2. Your team’s theory about how the fire will burn. (Will it go faster or slower? Will it spread 
in every direction equally?)

3. What you learned about the fire spread in your scenario (Did it match your prediction? Do 
you have any new questions or predictions now?)

Mark out squares on the board to indicate the presence of a river with a fork. Put trees on all the 
other spaces. Have the fire start in a corner on the bottom row and film the progress, note that 
only squares with trees can burn.
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SCENARIO 6
WATER — WETLAND

Show what happens when there is a fire with the special conditions in your scenario. Each 
scenario film should include: 

1. A description of the setting. (What makes it different from the way the board was set up in 
the practice exercises)

2. Your team’s theory about how the fire will burn. (Will it go faster or slower? Will it spread 
in every direction equally?)

3. What you learned about the fire spread in your scenario (Did it match your prediction? Do 
you have any new questions or predictions now?)

 Mark 35 squares as water squares. Distribute them so that no more than 4 squares are connected. 
Put trees on all the other spaces. Pick a spot on the board to start the fire and film the progress, 
note that only squares with trees can burn.
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OVERVIEW:

Small groups work through different fire scenarios alternating 
with discussions.

MATERIALS NEEDED

• Forest Fire Scenario kit for each student

LEARNING OBJECTIVES  

The student will: 

1. Model prescribed burns and controlled forest fires 

2. Play the role of wildlife managers by practicing decision-
making skills and designing solutions for managing 
wildfire and habitat. 

3. Demonstrate understanding of the role of rivers and 
manmade fire breaks in wildfire management.

4. Explain that different animals thrive in different habitats 
and that wildfire creates new habitat for some creatures

ASSESSMENT

Students can:

1. Model a prescribed burn and controlled forest fires by 

GRADES:
3-5

TIME REQUIREMENT:
40-60 minutes or longer

STANDARDS:
Science Standards for Alaska 
and NGSS: 
3-LS4-3, 3-LS4-4, 3-ESS3-1, 
3-5-ETS1-2, 5-ESS2-1, 5-ESS3-1

Alaska Content and 
Performance Standards:
Geography: A-2, A-4, A-5, A-6, 
B-8, C-1, C-2, C-3, E-5, E-6, 
F-2, F-3

Alaska Cultural Standards: 
A-4, E-2

LESSON #4:  
FIRE BEHAVIOR — FIREFIGHTERS, FUEL LOADS, 
PRESCRIBED BURNS
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accurately advancing the model fire in all 
five scenarios A-E.

2. Use decision-making skills relevant to 
managing wildfire and habitat by placing 
model fire fighters and fire breaks in four 
scenarios B-E.

3. Identify the two points that fire can jump 
the river in scenario A and developing 
feasible solutions in scenarios C and E.

4. Identify animals that thrive better in a 
post fire habitat than in a mature forest 
and describe how a forest fire can improve/
increase habitat for those creatures.

ACTIVITY STEPS

1. Open a discussion with the students about 
the importance of different kinds of 
landscapes for different plants and 
animals. Introduce the idea of wildlife 
management

“We’re taking a look at how fire can help 
make different types of habitats for 
animals. You are going to be the wildlife 
managers for a section of land. You want 
to be sure that there is good habitat for all 

kinds of animals. Right now the land is 
covered by a thick forest of trees. As a 
wildlife manager, you will use fire to help 
make different kinds of habitat.

What are some animals in Alaska that 
need different habitats? What are some of 
those habitats? Solicit different student 
ideas.

2. Complete Introducing the Forest Model 
and Fire Simulation in the “Introduction 
to Lessons 3-5”.

3. Have the students set up their own boards 
and prepare to follow through the five 
scenarios below.

A. Prescribed Burn 

“You have been asked to set up a prescribed 
burn on a small section of the forest. A 
prescribed burn is a fire that is intentionally 
set and then carefully watched. Prescribed 
burns allow wildlife managers to create 
habitat for different kinds of animals. 
What happens if you start a fire in H1?

Help the students realize that the fire will 
jump the river at I2 to J3 (step 3); H5 to F6 
and C5 to D6 (step 7); and J8 to I9 (step 9).
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B. Firefighters

“You realize that you need firefighters to 
help you manage the burn. When you put 
a firefighter on a square with a tree, that 
square will not burn. A firefighter can also 
protect up to four other squares, but those 
squares must touch the square they are 
standing on. Place a yellow chip on top of 
a square to show that it is protected. If 
there is a wood, tree, house or water 
marker in the square, put the chip on top 

of or under the token.

How many firefighters will you need to 
safely burn all the area South of the river? 
Where do you put them?

Solicit student answers; two firefighters at 
J3 and D6 will stop the burn. If the students 
put firefighters below (South of) the river, 
not all the trees in that section will burn.
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C. Fire Break

“Your test burn is successful and new 
growth is coming into the area. Moose are 
eating the new shoots and birds are eating 
the bugs that come to pollinate the flowers 
of the new growth. You are asked to 
manage a new piece of land, one that does 
not have a river. However, you do have 
access to a bulldozer that can plow a strip 
of land down to rocks and soil. This is a 
type of fire break. You have been asked to 
conduct a prescribed burn that is big 
enough to cover 10 squares, but ONLY 10 
squares. Where will you cut the fire break?

Facilitate student discussion about possible 
options. One option is to block out row 2, 9, 
or column B, or I.

D. Lots of Dead Wood

“As a forest matures the trees grow taller 
and shade the space beneath them. Fewer 
young plants and flowers can get enough 
light and nutrients to grow. How do you 
think this would affect the animals we 
talked about earlier? 

Guide the students in reasoning that the 
mature forest would no longer be good 
habitat for those creatures so they would be 
likely to move to better habitat.

“Place dead wood tokens a on squares D5, 
D6, D7, E6, E7, and F7. Place trees on all 
the remaining squares. This is a different 
part of the forest, one which hasn’t been 
allowed to burn for a long time. As a 
result, there is a lot of dead wood on the 
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ground, which acts as extra fuel for a fire, 
making the area very flammable. A fire in 
these areas spreads farther in the four 
directions surrounding it. The gray 
squares have lots of dead wood in them-- 
they have too much fuel.

When a fire burns in a forest with this 
much dead material, firefighters have to 
be extra careful. 

You are asked to burn this space with too 
much fuel, but only the squares with dead 
wood.

How many firefighters do you need to 
keep it safe? Where will you put them?

Facilitate student discussion about possible 
options. It will probably require at least 
four firefighters.

E. Larger Areas

“Cover squares B8-H8, B7-H7, B6-H6, 
B5-H5, G4, H4, G3, and H3 with square 
dead wood tokens. (see illustration 
below). Place trees on all the remaining 
squares. This is a section of forest with a 
large amount of dead wood.  In the forest 
below, a tree has caught fire at C2. We 
want to keep the fire from spreading to 
the part of the forest that has lots of dead 
trees and fuel. 

How would you do this with firefighters? 
How would you do it with a bulldozer 
(making a fire break)?

4. Closing discussion

Forest fires are one way to manage wildlife 
habitat. What are some potential positive 
or negative consequences of using fire? 

EPSCoR
  laska  laska

This material is based upon work supported by 
the National Science Foundation under award 
#OIA-1753748 and by the State of Alaska. UA is 
an AA/EO employer and educational institution 
and prohibits illegal discrimination against any 
individual: www.alaska.edu/nondiscrimination.

icons courtesy dcim-studio, freepik.com, pch.vector, pngwave, and GI Design Services, UAF
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OVERVIEW:

Small groups make a forest model and experiment with 
different conditions, observing what happens when things 
such as climate, wind, and topography change.

MATERIALS NEEDED

• Forest Fire Scenario kit for each student

• ‘Challenge Set’ sheets

• ‘Conditions Report’ sheets

• ‘Fire Behavior Game Rules’ sheets

LEARNING OBJECTIVES  

The student will: 

• Model forest fires and make observations about fire 
behavior

• Experiment with variations in wind, terrain, and rain on 
fire volatility

• Understand that lightning strikes start fire

• Record data on a sheet in order to compare different 
conditions

ASSESSMENT

GRADES:
3-5

TIME REQUIREMENT:
40-60 minutes or longer

STANDARDS:
Science Standards for Alaska 
and NGSS:  
3-5-ETS1-3 4-ESS3-2, 5-ESS2-1
Alaska Content and 
Performance Standards:
Geography: A-2, A-4, B-8, C-1, 
E-5, E-6
Alas ka Cultural Standards: E-1, 
E-2

LESSON #5:  
FIRE BEHAVIOR – CHANCE AND OCCURRENCE
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Students are able to:

• Describe the movement of a fire through 
a forest

• Name factors that affect wildfires and 
explain their effects

• Interpret and record weather data

• Make predictions about fire behavior 
under different conditions 

ACTIVITY STEPS

1. Complete Introducing the Forest Model 
and Fire Simulation in the “Introduction 
to Lessons 3-5”

2. Distribute the Challenge Set sheets 
(separate page) and have the students 
work through the sets in small groups.

Challenge set answers:

How many trees can be put on the board 
(1 per square)? Answer: 100

How many trees can be put on the board 
without another tree catching on fire if 
any given tree burns? Answer: 25

If you surround every house with a 
defensible space (a ring of blank squares 
making. A firebreak around the house), 
how many houses can you fit on the 
board? (Remember, houses are just as 
flammable as trees. Each house must have 
clear spaces on all sides; edges are safe)?  

Answer: 25

How many houses with defensible spaces 
and ten trees each can you fit on the 
board? Answer: 6

3. Once the students have finished the 
challenge sets, give them the ‘Conditions 
Report’ sheets and a set of the ‘Fire 
Behavior Game Rules’ (separate page)

Students will create a board and then 
experiment with different conditions, 
observing what happens when things 
such as climate, wind, and topography 
vary. Students should write down the 
conditions they roll and record their 
observations on the Conditions Report 
sheet each time they play through a 
scenario.
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CHALLENGE SET

How many trees can be put on the board (1 per square)?  

How many trees can be put on the board without another tree catching on fire if any given tree 
burns?      

If you surround every house with a defensible space (a ring of blank squares making. A firebreak 
around the house), how many houses can you fit on the board? (Remember, houses are just as 
flammable as trees. Each house must have clear spaces on all sides; edges are safe)?  

How many houses with defensible spaces and ten trees each can you fit on the board?  

CHALLENGE SET

How many trees can be put on the board (1 per square)?  

How many trees can be put on the board without another tree catching on fire if any given tree 
burns?      

If you surround every house with a defensible space (a ring of blank squares making. A firebreak 
around the house), how many houses can you fit on the board? (Remember, houses are just as 
flammable as trees. Each house must have clear spaces on all sides; edges are safe)?  

How many houses with defensible spaces and ten trees each can you fit on the board?  

CHALLENGE SET

How many trees can be put on the board (1 per square)?  

How many trees can be put on the board without another tree catching on fire if any given tree 
burns?      

If you surround every house with a defensible space (a ring of blank squares making. A firebreak 
around the house), how many houses can you fit on the board? (Remember, houses are just as 
flammable as trees. Each house must have clear spaces on all sides; edges are safe)?  

How many houses with defensible spaces and ten trees each can you fit on the board?  
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FIRE BEHAVIOR GAME RULES
1. First Round

Set up the board so that it has:

• 1 house with a fire break 
• a river that is 8 spaces long
• at least 40 trees

Write down the number of trees, river squares, and houses on the game sheet

2. Roll an 8-sided die for climate. 
Write down the climate and conditions on the ‘Conditions Report’ sheet

Roll Climate Conditions
1 or 2 Very wet Trees only burn in four directions, North, South, East, West
3 or 4 Wet Trees burn in all 8 directions
5 or 6 Dry Trees burn for two spaces in the direction of the wind, but cannot jump breaks
7 or 8 Very Dry Trees burn for 2 spaces and the fire can jump a fire break (1 space)

3. Roll a die for wind / no wind. Even numbers are wind, odd numbers are no wind.
Write down whether there is Wind or No Wind on the Game Sheet. 
If you roll and even number, roll again for wind direction (8-sided die)
Write down the Wind Direction and make an arrow to show which direction.

Roll Wind Direction Direction on board
1 North (N) 

2 Northeast (NE) 

3 East (E) 

4 Southeast (SE) 

5 South (S) 

6 Southwest (SW) 

7 West (W) 

8 Northwest (NW) 

4. Roll for a lightning strike  
Roll a 10-sided die twice to determine where fire starts. The first roll is the row across, 
corresponding to the number. 
The second roll is the vertical column 1–A, 2–B, 3–C, 4–D, 5–E, 6–F, 7–G, 8–H, 9–I, 10–J.
Very Wet climate variation for the lightning strike: after the lightning location roll, roll again. 
The tree only catches fire if roll is an even number.
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CONDITIONS REPORT

Number of trees:    

Number of river squares:    

Number of houses with protected areas:    

First Round:

Climate conditions:    

Wind conditions:    

Lightning strike location:    

Observations about the fire behavior:

 

 

 

Second Round:

Climate conditions:    

Wind conditions:    

Lightning strike location:    

Observations about the fire behavior:
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Third Round:

Climate conditions:    

Wind conditions:    

Lightning strike location:    

Observations about the fire behavior:

 

 

 

After the three rounds, what did you notice?

Were there things that surprised you?

Were there things that happened the way you thought they would?

EPSCoR
  laska  laska
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