Course: Environmental and Natural Resources I

Unit H: The Role of Forests in the Environment

Competency: EN 28.00 Describe the role of forests and their growth in the environment and society.

Objective: EN 28.02

Grade Level: 9th through 12th grade
Total Time for Lesson:  90 minute classes
Setting: Classroom and Trees outdoors
Materials Needed: 

· Tree Roots (1 per student)

· Tree Roots Teacher Key

· Tree Roots Notes

· Tree Trunks (1 per student)

· Tree Trunks Key

· Anatomy of a Tree Trunk

· Tree Trunk Info

· Tree Crown (1 per student)

· Tree Cookie for every three or four students (A cookie is a cut cross section of wood at least one inch thick and two inches in diameter)

· Calculators for Tree Trunk Activity

· Trees 12-20 feet in height

· Flagging or another sort of tape that will stick to wood and you can visibly write on it

· Variety of fruits and flowers from trees

· Stem with leaves (preferably with pronounced lenticels-breathing pores)

Goals for the Lesson:

· Students will identify the root system, trunk, and crown of a tree.

· Students will identify the anatomical components of the root system, trunk, and crown.

· Students will understand the functions of the roots, trunk, and crown.

· Students will identify and understand the internal anatomy of the roots, trunk, and crown.

· Students will be able to identify the annual rings of a tree and determine a tree’s age and its environmental history.

Essential Questions: (post on board at beginning of class)

Day 1. Why in a construction zone is there a tree protection zone?  What is this zone trying to prevent?

Day 2.  How does a change in a tree’s environment affect the way it grows and ultimately the wood products we use?

Outline:

Day 1.  Introduction of Root System.  Discuss roots and have students create Root Notes using CRISS strategy.  Introduction of Trunk System and completion of Tree Trunks sheet.  

Day 2. Review of roots and trunk.  Crown Activity.  Photosynthesis Activity. Transpiration Activity.  Reproduction Activity.

Day 1

Introduction   

1. Begin with a brief discussion of today’s essential question.

Activity #1: “Tree Roots”
1. Give each student the “Tree Roots” sheet.  Use the “Tree Roots” information as an overhead or copy it for each student.  Have the students complete the “Tree Roots” sheet using the overhead provided “Tree Roots Notes” or copy the notes on the board.  Use CRISS strategies to make notes of functions of roots, label anatomical structures and identify functions of anatomical structures.  Follow the “Tree Roots Teacher Key” to successfully take notes with CRISS strategies.

Activity #2:  “Tree Trunks”
1. Give each student the “Tree Trunks” sheet.  Begin by brainstorming as a class the functions of a tree trunk.  Help them to fill out the top portion of their “Tree Trunks” sheet by using the overhead, white board, or chalkboard.  Use the “Tree Trunks Key” to help you teach the students about the functions of the tree trunk.

2. Use a Tree Cookie to show the students the inner workings and anatomy of a tree trunk.  You can create labels for your Tree Cookie to show the heartwood, sapwood, cambium, innerbark, and outerbark or you can use the overhead “Anatomy of a Tree Trunk”.  

a. You can further tell your students about tree trunks and how they work by checking out “Tree Trunk Info”.

b. This will show you a tree trunk cross section and help you better understand how the tree rings function.

3. Have students either look up definitions of heartwood, sapwood, cambium, innerbark, and trunk on p.208 of Managing Our Natural Resources or use the notes provided or access a computer to find the definitions for the terms.

4. Using the Tree Cookie, show the students the annual rings and discuss Springwood and Summerwood.  Show them thin rings and thicker rings and describe what could have occurred or caused those differences in ring sizes.

5. Have students turn over their “Tree Trunks” sheet.  On the top half of the page, have the students construct a diagram of the anatomy of the trunk. 

6.  Have them draw several rings and label the internal trunk into heartwood, sapwood, cambium, innerbark, and outerbark. 

7. Have the students color each section.

Activity #3:  “Tree Crown”
1. Put students into groups of three or four.  Give each group some flagging tape or another type of tape they can write on and tie onto a tree.

2. Have them tear off five pieces of tape about one to two feet long.

3. On each piece of tape, have them write one of the following words on each piece of tape

a. Trunk

b. Crown

c. Branch

d. Twig

e. Leaves

4. With their group, have them go and find a tree and attach the piece of tape to the appropriate anatomical structure on the tree.  They may need to use some tacks or they can just loop around the tape to secure.

5. Check each group’s tape for accuracy.

6. Go over the class results.

Day 2

Introduction 

1. Begin with a brief discussion of today’s essential question.

2. Get a Tree Cookie and ask students to show you the heartwood, sapwood, cambium, innerbark, and outerbark layers.  Have additional students describe each section of the tree trunk and state its function. When you call on a student and they cannot answer, have them turn to another student for help.  What that student tells them, then the original student, who was posed the question, must restate the answer.

Activity #4:  “Tree Crown- Photosynthesis”
1. Photocopy the boxes and arrows on the “Tree Crown” sheet, enough so that each group of students (three to four students per group) has a copy.

2. Cut out the boxes and arrows.  Give each set of boxes and arrows to a group of student (three or four to a group).

3. Tell the students that you are going to be discovering the equation of photosynthesis.  Describe what photosynthesis is.  

4. Have the students determine what order the pieces to the photosynthesis equation go in order.

5. When the students are finished, go around and discuss their answers.

Activity #5:  “Tree Trunks and Roots- Respiration”

1. Ask students what is the opposite of Photosynthesis?  Does a plant only produce oxygen or does it use some, too?

2. Ask students what the process is when they use oxygen? 

a. Respiration

b. Taking in Oxygen and letting out Carbon Dioxide

3. Show students a plant stem with lenticels and show them a root (carrot would work)

a. Tell them that through tiny breathing pores (lenticels on stems) plants take in oxygen and let off CO2.

b. Plants also respire through roots.

4. Respiration occurs at all times, day and night.  It continues on when photosynthesis quits… just like how they breathe day and night.

5. Plants must have oxygen available to their roots so that they can respire or they will drowned.  When a plant can’t breathe its roots begin to die and decay and produce a rot and eventually cannot function and the entire plant dies.

6. Still do you think a plant produces or uses more oxygen?

a. It produces more oxygen through photosynthesis than it uses during respiration.

b. Respiration only uses a little oxygen to help the plant use the food that is made during photosynthesis.

Activity #6:  “Tree Crown- Transpiration”
1. Transpiration is the process of the tree sweating or exchanging water and gases through the lenticels (breathing pores on the stems and branches) and the stomates (the breathing pores of the leaves).

2. Ask students what happens to their bodies when they begin exercising.  They should answer that they sweat and breathe and need a lot more water to drink.  Tell them that trees do the same thing.  They breathe, they sweat, and they have to drink everyday just like them.

3. Hold up a twig and show the students the stems and the leaves.  Show them the little pores called “lenticels” on the twigs.  Then, show them the leaves and tell them that there are even pores on the leaves that help the plant to sweat that we cannot even see.

Activity #7:  “Tree Crown- Reproduction”

 *This can easily be done at home if there is not enough time.

1. The process of tree reproduction occurs in the crown of the tree. Here flowers turn into fruit, which carries seeds. 

2. Gather a variety of flowers and fruits from trees to illustrate to students tree reproduction.  Some flowers and fruits to gather could include:

a. Tulip poplar

b. Pine cone

c. Samara from a maple (helicopter)

d. Catkin from a birch

e. Hickory Nut

3. Talk about the importance of the seeds, fruits, nuts, and berries of a tree.  

4. Have students gather a combination of five seeds, fruits, nuts, and berries in class or for homework.  

5. Have students continue on their sheet of paper describing transpiration.  Now, have students describe how tree reproduction impacts their lives.  For each of the five reproductive specimens, they should list one-way tree reproduction impacts their lives.  Here are examples of how tree reproduction impacts their lives:

a. Fruits that are edible (hickory nut butter and frosting, walnuts, pecan pie, pistachios, persimmons)

b. Flowers provide pollen that is then used by bees to make honey

c. Seeds for future generations of trees

d. Flowers are beautiful

e. Seeds provide food for wildlife

Day 3

Introduction- “Warm Up- Review from Yesterday”
1. Cut out several pieces of construction paper or card stock that are about 2” by 2”.  Cut out equal numbers of the following, about 50-100 of each.

a. White= Air

b. Yellow= Sun

c. Black=Carbon Dioxide

d. Blue= Water

e. Green= Nutrients

2. Ask for about 10 volunteers to come to the front of the class.  Place the students in a square or circle shape (like a tree stand) about arms lengths apart from one another. 

3. Tell the students that they are year old trees and are in a quest to get all of the things that they need. Tell them what each color of paper represents and what it is needed for.

a. White= Air--- Respiration

b. Yellow= Sun--- Photosynthesis/Reproduction

c. Black=Carbon Dioxide--- Photosynthesis

d. Blue= Water--- Photosynthesis/ Reproduction

e. Green= Nutrients---- Photosynthesis/Reproduction

4. The students’ feet are their roots and must remain in place.  Their arms are their branches and can reach for the essential components for their lives.

5. Disperse the pieces of colored paper around their feet.  Tell them when to go and they are given 30 seconds to get as many pieces as they can.

6. Once finished, each tree must get a partner to come and help them tally what they acquired for their year of living.  The record keeper must tally each essential element.  

7. If any student is missing an element, in the next round(year two) they must use only one arm.  Again, give them 30 seconds and tally again.  If anyone does not get any elements then that tree has died.

8. In this round (year three), those with missing elements must wait 10 seconds to start.

9. In the following round (year four) the trees missing an element must wait 20 seconds.

10. When finished discuss the following:

a. Those trees, who were given an advantage from the start, grew better throughout the years of their lives.

b. Even missing one element can make it very difficult for trees to grow.

c. Shading out other trees leads to competition and unhealthy trees.

d. What can we do to make sure that all the trees are given essential nutrients?  How could have we played differently?

i. Spread the trees out more so they don’t have to compete as much with their neighbor.

ii. This could be done by a thinning cut or removing smaller trees so then there is no competition and only healthy, large trees grow.

Evaluation/Assessment

1. Root, Trunk, and Crown Activity Sheets and Notes can be graded.

2. Students’ Family Tree project can be graded.

3. Students’ Transpiration and Reproduction assignments can also be graded.

4. Use VoCATS questions for objective 28.02 to determine student’s understanding and mastery of objective 28.02.

5. Have the students work in teams to draw and label all of the anatomical structures identified and the functions of the structures. 

Activity #7(Optional):  “Family Tree” 
1. Using the back and bottom half of the “Tree Trunks” page, students will continue with the Family Tree activity.

2. Split students into groups of three or four.  Give each group a calculator or have each student use their own.  Give each student a marker (or give each student a Post-it if you want to conserve Tree Cookies and reuse the Tree Cookie in the future).  Each student in the group should have a different color.

3. Give each group of students a different Tree Cookie.  Have them begin by numbering the rings and determining the age of the tree.  Start at the edge and work back to the center.

4. Have the students determine what year the tree was born (germinated from the seed).  List the tree’s age on their “Tree Trunks” sheet.

5. Have the students then list the members of their family and their ages.  They should also list themselves.  They must then determine and list the year that each member of their family was born.

6. Once all of the members of their family, including themselves, and the year they were born are listed, have them find the corresponding ring on their Tree Cookie.

7. Once the ring is found, have them use the marker to label the year and the person who was born that year.  Instead of using the marker, you could use a small Post-it note to conserve the Tree Cookie for another use.

8. To help students hypothesize what could have happened, put up the “Tree Trunk Info” overhead to help the students hypothesize what happened that ring.

6. To help the students review, circulate and talk to each of them about their Tree Cookie and have them show you the years that each of the family members were born.
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