
Subjects:  Science, Writing, 
Reading, Speaking & 
Listening, Art 
 

Duration: Two 30- to 45-
minute class periods or one 
block of 60 minutes or more 
 

Setting: Classroom and/or 
outdoors 
 

Vocabulary: 

• bark 

• biological soil crust 

• branch 

• cone 

• duff 

• ground fire 

• litter 

• mineral soil 

• snag 

• resprouting 

• seed dormancy 
 

12. Tree/Shrub Structures and Fire  

  

Overview In this lesson, students learn to name the parts of 
trees and shrubs, describe their functions, and 
describe some of the ways they are adapted to survive 
fire and/or reproduce after it. Students first research 
ecological terms and concepts and make presentations 
about them to the class. Then the class breaks into 
teams to play an enjoyable Jeopardy-style game which 
reinforces the concepts. 
 

Lesson Goal  Increase students’ understanding of how trees and 
shrubs function and how they may be affected by 
different kinds of wildland fires 

Objectives 

• Students will make class presentations about tree/shrub 
structures and their functions, elements of the organism’s 
environment, and/or ways they are adapted to different 
types of fire. 

• Students will prepare visual representations of concepts to 
aid in their presentations and reinforce their learning.  

• Students will demonstrate understanding of important 
concepts in a Jeopardy-style game. 

• Students will describe how specific tree/shrub characteristics enable them to better survive 
surface fires, crown fires, and/or ground fires. 

 

Standards Middle School (Grades 6-8) 

NGSS 

 

 Crosscutting Concepts 

• Structure and Function 
• Stability and Change 
• Systems and System Models 

 Science & Engineering Practices Obtaining, Evaluating, and Communicating Information 

 Disciplinary Core Ideas 

 

LS2.A: Interdependent Relationships in Ecosystems 

LS2.C: Ecosystem Dynamics, Functioning, and Resilience 
LS4.C: Adaptation 

 

Common Core 
ELA 

 Reading Standards 
 Science & Technical Subjects 

 3, 9 

 Speaking & Listening  1, 2, 4, 6 

 Language Standards  1, 2, 3 6 

 Writing Standards 
 Science & Technical Subjects  4, 7, 10 

EEEGL  Strand 1  A, E, F, G 
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Teacher Background 

To understand how fire affects organisms and shapes plant communities, it is helpful for 
students to learn how tree and shrub structures help them to survive. This activity challenges 
students to master and use a number of terms and concepts, many of which they already have 
some familiarity with, while others may be entirely new. 

The lesson consists of two parts. In Part 1, students teach their classmates about: 

• tree and shrub structures and the relationships between them 

• the forest and shrubland environment, and 

• types of fire and how trees and shrubs are adapted to survive them. 

Part 2 is an engaging Jeopardy-style game which reinforces the terms/concepts and encourages 
students to think critically about them. 

Throughout the lesson students should gain a better understanding of how different 
adaptations can enable trees, shrubs, and other plants to survive specific kinds of fire and/or 
reproduce and thrive after it. For example: 

• Thick bark (the outermost layer of stems and roots of woody plants like shrubs and trees) 
can protect a woody plant’s sensitive phloem and cambium from the heat of surface fires. 
However, it does not protect against crown fires. 

• If a tree tends to shed its low branches, fires are less likely to climb from the forest 
floor into the tree crowns than if the branches are continuous from ground to crown. 

• If young trees of a species can grow really fast, getting their leaves and branches high 
above the ground, they may be able to survive surface fires even when young. 

• Roots that grow deep in mineral soil are protected from the heat of surface and 
ground fires. However, deep roots don’t prevent damage to the cambium from 
surface fires or damage to the leaves and buds from crown fires. 

• If trees, shrubs, and other plants can protect their seeds from fire, new plants can 
become established afterwards. Tightly sealed cones can protect the seeds of trees and 
shrubs in the conifer family from crown fire. Burial protects seeds from all kinds of fire – 
unless they are in duff or organic soil, which can burn if it dries out. 

• If a tree or shrub can sprout from its roots after its top is killed, it can survive surface and 
crown fire; its ability to survive ground fire depends on soil properties and how deeply its 
roots are buried. 

 

Materials + Preparation 

• Download the Jeopardy game PowerPoint “M12_Tree-
Shrub_Jeopardy.pptx” from www.frames.gov/partner-
sites/fireworks/curriculum/sagebrush-ecosystem. Practice 
working with the game to prepare to play it with students 
and obtain prizes for the winning team(s) if you plan to 
award them. 

• Print 1 copy per student of the handout “Tree/Shrub 
Structures and Fire” found at the end of the lesson. Pass 
them out to students at least 1 day before doing this activity 
and ask them to study it to prepare for a class game. 

• Copies of the “Trees/Shrubs and Fire Presentation Rubric” for each student (at end of 
lesson) 
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• Reference books and/or Internet/library access for students to conduct research. 

• Optional: Blank paper and colored pencils for students to create visual models of the 
concepts and/or clay and other materials for students to create 3-D models of them. 

 

Procedure 

Part 1 

1. Recommended: Take students outside to the schoolyard or nearby natural area to 
carefully observe trees, shrubs, organic litter, and soil. Discuss some of the terms and 
concepts on the “Tree/Shrub Structures and Fire” handout, then explain that students 
will have the opportunity to become an expert about one of them so they can teach the 
class more about it. 

2. Ask students to review the tree/shrub structures and other terms on the handout and 
choose the ones they would most like to research more in-depth. Walk around with 
another copy of the handout and write down student names next to their choices, helping 
them to make another selection, if necessary. Allowing student choice increases intrinsic 
motivation, but you could also choose to assign the 25 terms for efficiency. 

3. Pass out the “Trees/Shrubs and Fire Presentation Rubric” and tell students that they will 
develop a 1- to 2-minute presentation to teach the class more about their chosen 
concept. The presentation must include an illustration, 3-D model, or another type of 
visual or digital component such as part of the organism, a PowerPoint presentation, a 
photograph, or a short video (no longer than 60 seconds). They should also include 
information about how the structure or other concept is adapted to and/or impacted by 
fire (if applicable). 

4. Explain to students what additional resources are available for research, such as 
reference books, the Internet, and/or a visit to the school library. Tell students much 
time they will have to research their presentations and prepare a written summary of 
it, an outline, or note cards. They should fill out the rubric and hand it to you when 
they are ready to present.  

5. Have students teach their concepts to the class using their visual aid(s). Encourage 
the other students to record additional notes and/or simple illustrations on the 
“Tree/Shrub Structures and Fire” handout or a separate sheet while they listen. 
Another option is to ask students to create one complete labeled illustration showing 
as many of the terms as possible, as shown on the “Example of a Simple Labeled 
Diagram” at the end of the lesson. This is a great way to help students make 
connections between the concepts, and a rough illustration could be followed by a 
more detailed and/or beautiful one after all the presentations are complete. Students 
can also write down 3 or more adaptations that can help trees/shrubs survive or grow 
after ground, surface, and crown fire on their diagrams or a separate sheet. 

NOTE: It is best to have branch presented before leaf, bud, and cone, followed by 
seeds. Roots should ideally be presented before resprouting. 

6. Congratulate the students on their presentations and ask them to take their handouts and any 
other notes home to prepare for the Jeopardy! game. 
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Part 2 

7. Note: If you only have one class period available, or your class already has a good 
understanding of the terms/concepts, you can skip Part 1 and have students simply 
review the handout before starting the game. 

8. After students have had the opportunity to study the terms/concepts, ask them to put 
their handouts and other notes away and form groups of 4 – 5 students. Optional: Tell the 
groups that you will allow them to refer to their handouts and any other notes during the 
game for half points. 

9. Open the “M12_Tree-Shrub_Jeopardy.pptx” PowerPoint presentation and explain to 
students that they will compete for points based on their understanding of tree and shrub 
structures and how they are adapted to survive fire and other challenges in the 
environment.  

10. Before beginning, ask them teams to decide on a team name and ask for one member of 
each team to volunteer to keep score (for all of the groups). That way all the groups (and 
not you) are responsible for the correct totals, no one needs to miss out on playing the 
game to keep score, and more students practice quick mental math skills. 

11. Ask students if there any final questions about the concepts.  
Optional: Award bonus points to the group(s) that can answer the questions. 

12. Advance through the “Category” slides, reading the names for the class in a fun, dramatic way. 
Explain how the game is played and tell students that Jeopardy! answers should always be given in 
the form of a question. (Decide if they will only be given half points—or no points—if they forget 
to do that.) Be sure to tell students that they will lose the dollar amount shown for each question 
if they give an incorrect answer or raise their hand(s) to give an answer and they cannot do so 
within the time limit.  
Note: You can click the “Start Timer” link in the red bar at the bottom of the slides when you are 
waiting for an answer. (Be sure your audio is turned on if you want to hear the buzzer at the end 
of the time limit and/or use the sound effect buttons shown in the lower-right.) 

13. Optional: Tell students that you are thinking of a type of fire, and the first group to raise their 
hand and guess the type gets to choose first. 

14. Play the game until all the clues have been given, using the “Home” button at the bottom of the 
screen after each question. Then click the link in the lower-right to advance to Final Jeopardy. 
Advance to the Category slide and ask the groups to write down how much of their dollar totals 
they want to wager. When all the groups have done that, tell they groups they must quietly 
discuss and write down their answer after you read the question. Advance to the next slide, read 
the question, and then click the “Start Timer” link in the red bar at the bottom. (Be sure your 
audio is turned on if you want to play the classic tune while the groups record their answers.) 

15. If time allows, move to the “Bonus Question!” Category slide and ask students to wager one last 
time. 

16. Present award(s) to the winning team(s), if desired, and congratulate everyone on a well-played 
game. You can encourage teams to shake hands if you’d like to reinforce good sportsmanship and 
sportswomanship, too. ☺  

Note:  You can reset the main game screen and turn all the dollar values back to yellow by closing 
the PowerPoint presentation and reopening it. 
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Assessment / Evaluation 

 

Task Full Credit Partial Credit Less than Partial Credit 

 

Presentation 

Have students fill out 

the “Trees/Shrubs 

and Fire Presentation 

Rubric” rubric at end 

of lesson or use the 

criteria to the right 

 

• Student presented 
accurate information in 
clear and concise way 

• Visual/digital 
component was 
relevant and helpful 

 

• Student 
presented 
information that 
contained some 
misinformation 
(which the 
teacher 
corrected) 

• Visual/digital 
component was 
present, but only 
slightly relevant 

 

• Student presented 
mostly misinformation 

• Visual/digital component 
was distracting or missing 

 
Jeopardy Game 

 
Student participated 
consistently in game by 
contributing to group 
discussions to 
determine answer, 
presenting answer for 
the group, listening, and 
giving other group 
members a chance to 
speak. 

 
Student participated 
sporadically in game 
by listening, 
occasionally 
contributing to group 
discussion, and 
presenting the 
group’s answer at 
least once. 

 
Student did not participate in 
game by listening to or 
engaging in group discussion or 
presenting group’s answers. 

 
Labeled diagram 
(if applicable) 

 

• Student correctly 
labeled 10 or more 
terms on the 
diagram. 

• Student correctly 
described 3 
adaptations that can 
help the tree or shrub 
survive or grow after 
ground, surface, and 
crown fire. 

 

• Student correctly 
labeled 5-9 parts 
on diagram. 

• Student correctly 
described 1-2 
adaptations that 
can help the tree 
survive or grow 
after different 
types of fire. 

 

• Student correctly labeled 
less than 5 parts on 
diagram. 

• Student did not describe 
any adaptations that can 
help the tree survive or 
grow after fire. 
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Name: _________________________________  Period: ____  Date: ____________________ 
 

 
 

Tree/Shrub Structures and Fire 
 

Visible Tree/Shrub Structures 
bark:  the outside covering of a tree or shrub’s stems and 

branches; Thick bark on tree trunks can protect them 
from surface fire. 

branch:  limb of a tree or shrub that grows out from the trunk 
and holds leaves up in the light. Some trees drop their 
low branches as they age, which helps keep surface 
fires on the forest floor, so the tree can avoid crown 
fire. 

bud:  the cells that will grow next year’s leaves and branches. 
Located at the tips of branches in trees and shrubs, as 
well as a tree’s top. Similar cells occur at the tips of 
roots. 

cone:  the structure in which a conifer stores its seeds. If 
cones are sealed tight with resin, the seeds inside may 
survive crown fire and be released soon afterward. 

crown:  the top of a tree, which holds most of its leaves, or the 
part of a shrub above the ground.  

leaf:  the part of a plant that is usually green which uses 
sunlight, water, and carbon dioxide to make “food” for 
the plant. Leaves of many plant species are also an 
important food source for many animals. 

seed wing:  part of a conifer seed that helps it float away from the 
parent tree when it falls 

snag:  a dead standing tree, often with a broken top; provides 
good habitat for wildlife, but also good fuel for fires 

root:  the part of a plant that collects water and minerals 
from the soil—and keeps it firmly planted in the soil. If 
the roots are buried deep in mineral soil, they may be 
able to survive a ground fire. 

seed:  a very tiny, living plant—just waiting to grow—plus a 
package of nutrients and a protective covering. If seeds 
are sealed tight inside a cone, they may survive crown 
fire. If they’re embedded in moist duff, they may 
survive surface fire. If they’re buried in mineral soil, 
they may survive ground fire. 

trunk:  the central stem of a tree; The faster the trunk grows, 
the sooner its crown will be out of reach from surface 
fires. 

__________________________________________________________________________________________________ 
FireWorks Curriculum Featuring the Sagebrush Ecosystem                 www.frames.gov/partner-sites/fireworks/curriculum 51



Hidden Structures 
cambium:  layer of living cells inside a tree or shrub that 

produces the xylem and phloem layers 

heartwood: inner wood of trees and shrubs which gives strength and  
resists decay. It is often darker than the outer sapwood. 

phloem:  layer of living cells under a tree or shrub’s bark  
that moves nutrients from one place to another,  
especially from leaves to other parts of the plant 

xylem (sapwood): 
layer of hollow wood cells inside the cambium that 
pumps water from roots to leaves 

Forest + Shrubland Environments 
biological soil crust:  

living surface of the ground in dry environments such as sagebrush 
ecosystems made up of organisms such as fungi, lichens, and algae; 
important for controlling erosion and preventing invasive grass species 

duff:  the layer of soil that is made up of decomposing plant and animal 
matter. Duff is below litter and above mineral soil. Deep duff can 
protect a tree or shrub’s cambium and roots from fire until it dries out. 

litter:  the layer of dead leaves and other plant matter, not yet decayed, on the 
soil’s surface, above the ground 

mineral soil:  soil that has no plant or animal matter, so it cannot burn. It can help 
roots and burrowing animals survive fire. 

organic matter: material such as plant leaves or animal waste that was recently part 
of a living thing; Many organisms such as worms and bacteria can eat 
it, helping it decompose. 

Types of Fire – and Adaptations to Survive It 
crown fire:  fire that spreads through the crowns of trees and shrubs. Crown fires are 

usually ignited from surface fires. They are common in conifer forests 
and some shrublands. 

surface fire:  a fire that burns the litter, grasses, shrubs, and wildflowers on the forest 
floor, but does not burn the crowns of trees or the duff layer. 

ground fire: a fire that burns the organic material along the ground, including the 
litter and duff layer of the soil. Ground fires usually burn slowly, with 
lots of smoldering instead of long flames. They can produce intense heat, 
which can kill roots.  

resprouting: an adaptation of some plants which lets them regrow from the top of 
their roots when the part above ground is killed (usually by fire) 

seed dormancy:  seeds of some plants can remain dormant (alive but not 
germinating) for long periods of time until the seed coat is damaged, 
causing them to germinate (start to grow) 
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Name: ___________________________  Period: _______  Date: ______________________  

 

Tree/Shrub Structures and Fire Presentation Rubric 
 

 
Name of Term/Concept: __________________________________________ 
 

Presentation Component 
Maximum 

Points 
Possible 

Self-Score 
(fill out before 
presentation) 

Teacher 
Score 

Part 1: Content / Visual(s) 

Important, accurate information explained, including: 
• Adaptations which help it survive fire (if 

applicable) 
• Interactions with other tree/shrub structures 

and/or the environment 

10   

Accurate visual(s) clearly explain concept 10   

Part 2: Delivery / Audience Engagement 

Speech delivered clearly at appropriate volume and 
speed (not too fast, slow, loud, or soft) 

5   

Speed, volume, and voice inflection are varied to engage 
audience and emphasize key points 

5   

Speaker connects with audience through eye contact and 
does not spend too much time looking at notes or screen 

5   

Speaker demonstrates enthusiasm for topic throughout 
presentation; audience is persuaded by speaker 

5   

Part 3: Writing / Conventions 

Written summary, outline, or note cards complete and 
accurate 

10   

Grammatical / spelling conventions followed in written 
summary and any text used in presentation 

10   

TOTAL: 60   

 
Teacher Comments:  
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Example of a Simple 
Labeled Diagram 

Traits for surviving fire and/or thriving after it:  

• ground fire: seeds or roots in mineral soil 

• surface fire: thick bark; seeds in duff or mineral soil 

• crown fire: seeds in closed cones, duff, or mineral soil; ability to sprout; loses low branches 
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inside cambium 
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