








REDWOOD ED: A GUIDE TO THE COAST REDWOODS FOR LEARNERS AND TEACHERS

Slow Growth or Fast Growth?

ACTIVITY SUMMARY
Students compare samples of wood that show different growth rates.

CONCEPTS TO BE LEARNED

1.
2.
3.

4.

Depending on environmental conditions, trees grow at different rates.

As trees grow, cells are added by the cambium.

When a tree is growing rapidly, large cells are formed. When a tree is growing
slowly, smaller cells are added. These different-sized cells form growth rings in the
wood.

Growth rings in wood indicate the growth rate and age of a tree.

STANDARDS ADDRESSED

Focus Standards:

Grade 4: Life Sciences 3.a: In any environment, some organisms survive well,
some less well, and some don't survive.
Science Investigation and Experimentation 6.a: observation and
inferences
Science Investigation and Experimentation 6.b: measure and estimate

Grade 5: Life Sciences 2.a: Plants...have specialized structures

Grade 6: Science Investigation and Experimentation 7.a: develop a hypothesis

Other Standards:

Grade 4: Mathematics Number Sense S.S. 3.0

Grade 5: Mathematics Number Sense S.S. 1.0
Mathematics Number Sense S.S. 2.0

Grade 6: Mathematics Number Sense S.S. 1.0
Mathematics Number Sense S.S. 2.0

Grade 7: Life Sciences 5.b
Mathematics Mathematical Reasoning S.S. 2.0

ANTICIPATED OUTCOMES

1.

2.

3.

Students will understand that environmental factors such as sunlight (and
competition for sunlight) affect the growth rate of plants.

Students will be able to compare the growth rates of wood samples based on the
size of the growth rings.

Students will describe some possible causes of different growth rates of trees as
indicated by the size of growth rings.

GROUPING
Two or three students per group

TIME
30 minutes
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MATERIALS

For each team, provide at least two samples of wood. One sample should have close
growth rings, indicating slow growth and the other should have widely spaced rings,
indicating rapid growth. The wood samples might be tree rounds ("cookies") or they
might be samples cut from boards.

TEACHER PREPARATION

1. Obtain the wood samples. A lumber yard, builder, or parent may have scraps from
boards. Rounds might be obtained from sawmills, a tree-trimming service, a state or
county forester, or a firewood company.

2. If you don't have the resources to cut and sand the samples, a local junior high or
high school wood shop teacher, or a parent, might help.

PROCEDURE
1. Give the teams the wood samples and ask them to describe what they see.

2. Discuss the process by which rings are formed. (See the activity "The Great Tree
Cookie Mystery." Consider making an overhead transparency.)

3. For various samples, have the students determine:
a. how many years it took the tree to grow 1 inch in radius,
b. how many years it took the tree to grow 1 inch in diameter (half as long as an
inch in radius, since the diameter is two radii),
c. how many years' worth of growth is represented by the sample,
d. the average growth rate represented by the sample: x inches per year.

4. Discuss why trees might have different growth rates. (The main factor in the growth
of coast redwoods is usually the availability of sunlight.)

VARIATIONS, ADAPTATIONS, DIFFERENTIATION

1. Obtain samples of different types of wood (fir, redwood, oak, etc.). Have students
compare the growth rates of the different samples.

2. See the activity "The Great Tree Cookie Mystery."

3. See the activity "Fence Post Studies."

ASSESSMENT

1. Give an individual student or a group of students a wood sample showing a change
in growth rate, either speeding up (release) or slowing down (suppression), and ask
them to explain what might have caused the change.

REFERENCES AND RESOURCES
Tree cookies can be purchased from various sources. See Appendix IV.

American Forest Foundation: Project Learning Tree: Pre K-8 Environmental Education
Activity Guide: "Tree Cookies"
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Transpiration

ACTIVITY SUMMARY

Students conduct experiments to see that transpiration results in the loss of water from
a plant's leaves.

CONCEPTS TO BE LEARNED

1. Plants have cells that are arranged like tubes and transport water throughout the
tree.

2. Plants lose water through their leaves in a process called transpiration.

STANDARDS ADDRESSED
Focus Standards:

Grade 4: Science Investigation and Experimentation S.S. 6: Students ask
meaningful questions and conduct careful investigations.

Grade 5: Life Sciences S.S. 2: Plants . . . have structures for life processes.
Science Investigation and Experimentation S.S. 6: Students ask
meaningful questions and conduct careful investigations.

Grade 6: Science Investigation and Experimentation S.S. 7: Students ask
meaningful questions and conduct careful investigations.

Grade 7: Science Investigation and Experimentation S.S. 7: Students ask
meaningful questions and conduct careful investigations.

Other Standards:
Grade 5: Earth Sciences 3
Grade 6: Ecology (Life Sciences) 5.b

ANTICIPATED OUTCOMES

1. Students will increase their ability to conduct experiments and make accurate
observations.

2. Students will increase their understanding of transpiration and of the importance of
humidity for redwood trees.

GROUPING
Groups of two to four students

TIME
Part 1: 30 minutes to set up the experiment
15 minutes to observe it at the end of the day
30 minutes to observe it and answer questions the next day

Part 2:  15-30 minutes to set up the experiment
15 minutes to observe it at the end of the day
30 minutes to observe and dismantle it the next day and answer the question
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MATERIALS
O For each student: Transpiration Study Guide

Part 1: For each group:

Three stalks of celery, with leaves

A beaker or cup (250 mL or more)

Food coloring

Petroleum jelly (a small amount - a half teaspoon or less)
Metric ruler

Paper towels for cleaning petroleum jelly from fingers
Sharp knife (or an adult to do the cutting)

Materials for cleaning up—sponge or towel
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: For each group:

O Two sandwich size plastic bags

O Six inches of masking tape

O Petroleum jelly (a small amount...a half teaspoon or less)
O Two branchlets or large leaves on living plants

TEACHER PREPARATION
1. Obtain the materials listed above.
2. Duplicate the Transpiration Study Guide.

PROCEDURE

Be sure to try both experiments before having students do them.

Part 1:

1. Depending on the age and abilities
of the class, consider cutting the
celery yourself or having another
adult cut it.

2. Issue the materials, including the Study Guide. Go through the procedure,
demonstrating what the students are to do, with emphasis on being safe with the
knife if the students are to do their own cutting.

3. Students should observe at the end of the period or day, and again the next day.

4. Discuss the observations and Study Guide questions.

Part 2:
1. Take the class outdoors to the plant(s) that you have selected and go over the
procedure.

2. Have the students begin the experiment.
3. Observe at the end of the period or day, and again the next day.

4. Discuss the observations and Study Guide questions.
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VARIATIONS, ADAPTATIONS, DIFFERENTIATION
1. Part 2 can be done with potted plants in the classroom, which might be preferable if
the outdoor plants are not secure from vandalism or because of weather.

2. Both experiments can be tried with different types of plants.

3. See the activity "Have a Foggy ldea."

ASSESSMENT
1. The Study Guide can be used for assessment.

ANSWERS TO SELECTED STUDY GUIDE QUESTIONS

Part 1:

Data Table:

Question 1:

Question 2:

Question 3:

Part 2:

Data Table:

Question 4:

We would expect the colored water to rise the most in the stalk with leaves
and no petroleum jelly, as the stomata are open, allowing more
transpiration. We would expect that the water would rise the least in the
stalk without leaves.

Removing the leaves should reduce the height to which the water rose.

Covering the leaves with petroleum jelly should reduce the height to which
the water rose.

Desert plants generally have their leaves reduced in size. In cacti, the
leaves are reduced to spines. Others have few leaves. Most have leaves
covered with a waxy coating to reduce water loss.

The leaves without the petroleum jelly would be expected to lose more
water through transpiration.

Foggy days have high humidity, which reduces evaporation and
transpiration. Fog also helps keep the air cool, which further reduces
evaporation and transpiration.

REFERENCES AND RESOURCES
Miller, Kenneth and Joseph Levine. Prentice Hall Biology.
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Transpiration
Study Guide

Part 1: Transpiration Through Celery Stalks and Leaves

1. Pay attention as your teacher demonstrates the procedure for this activity.

2. a. Carefully cut about 1 cm (1/2 inch) from the bottom of all three celery stalks. Try to end
up with stalks that are about the same size.

b. Remove the leaves from one stalk. (This is stalk #1)
c. Use your finger to apply petroleum jelly to both sides of all of the leaves of stalk #2.
d. Place all 3 stalks in a beaker or cup with an inch of water with food coloring.

e. Place the beaker in a sunny area. Record your observations on the data table at the
start of the experiment, at the end of the day or period, and on the next day.

Height of colored water (indicate units...cm, mm, in. or?)
At the start End of period/day Next day

Stalk 1 (no leaves, no
petroleum jelly)

Stalk 2 (leaves

with petroleum jelly)
Stalk 3 (leaves,

no petroleum jelly)

Part 2: Transpiration In a Living Plant

1. Pay attention as your teacher demonstrates the procedure for this activity.

2. Write your name or group number on two 1-inch pieces of masking tape. Attach the tape to
the two plastic bags.

3. Place one of the plastic bags around a leaf or branchlet of the selected plant, bunching the
opening up and wrapping the opening securely with a couple of inches of masking tape.

4. Use your finger to apply petroleum jelly to both sides of the leaf (or leaves) of a second
branch of the same plant. Then enclose the leave(s) with the second bag as in step 3. Try
to use branches with the same number and sizes of leaves.

5. Record your observations on the data table at the start of the experiment, at the end of the
day or period, and on the next day.

Observations...including water in the plastic bag

At the start End of period/day Next day

On branchlet/leaves
without petroleum jelly

On branchlet/leaves
with petroleum jelly

Continued next page
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Transpiration Questions
Answer the following questions with complete sentences.

In Part 1, the colored water moved up through special water-transporting cells called
xylem cells. These cells form long tubes to bring water and minerals from the roots to
the leaves. Leaves have special openings called stomata or stomates (singular:
stomate) through which water vapor is given off to the environment by the plant.

1. In Part 1 (celery stalks), what was the effect of removing all of the leaves on the
movement of the colored water? (Compare to stalk #3.)

2. In Part 1, what was the effect of coating the leaves with petroleum jelly? (Compare
to stalk #3.)

3. If you were designing a plant to live in the desert, would you make a plant with large
leaves with lots of stomata, or a plant with small leaves with few stomata? Explain.

In Part 2, you observed water loss through leaves, which is called transpiration. Warm,
dry air increases evaporation of water, and, therefore, it also increases transpiration.

4. Redwoods live best in areas where there is lots of fog, especially in the summer.
How might fog reduce water loss through transpiration? (Hint: Discuss both
temperature and humidity (the amount of water vapor in the air.))
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Water Cycle in a Jar (or Two)

ACTIVITY SUMMARY
Students observe evaporation, condensation, runoff, and infiltration as parts of the
water cycle.

CONCEPTS TO BE LEARNED
1. Water moves around in the environment in the water cycle.

STANDARDS ADDRESSED
Focus Standards:

Grade 4: Science Investigation and Experimentation S.S. 6: Students ask
meaningful questions and conduct careful investigations.

Grade 5: Earth Sciences S.S. 3: Water moves between oceans and land via
evaporation and condensation.
Science Investigation and Experimentation S.S. 6: Students ask
meaningful questions and conduct careful investigations.

Grade 6: Science Investigation and Experimentation S.S. 7: Students ask
meaningful questions and conduct careful investigations.

Grade 7: Science Investigation and Experimentation S.S. 7: Students ask
meaningful questions and conduct careful investigations.

Other Standards:
Grade 4: Life Sciences 2
Grade 5: Earth Sciences 4
Grade 6: Earth Science 2

Environmental Principles and Concepts
Principle I:  Humans depend on natural systems.

Concept a: Humans depend on natural systems for goods and materials.

Concept b:  Humans depend on ecosystems.

Concept c:  The health of ecosystems affects their usefulness for people.

Principle Ill: Natural systems have cycles on which humans depend and that can
be altered by humans.

Concept a: Natural systems have cycles.

Concept b: Humans depend on and utilize natural cycles and processes.

Concept c: Human practices can alter natural cycles and processes.

Principle IV: The exchange of matter between natural systems and human societies
affects the long-term functioning of both.

Concept a:  Effects of human activities on natural systems depend on quantities
of resources used and the quantity and characteristics of the
byproducts of use.

Concept b:  Byproducts of human activities affect natural systems.

Concept c:  The ability of natural systems to adjust to human-caused alterations
depends on several factors.
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ANTICIPATED OUTCOMES
1. Students will increase their understanding of the water cycle.

GROUPING
Either teacher demonstration or
Groups of two to five students

TIME
Begin: 15-30 minutes
Activity: 30-60 minutes or more

MATERIALS
O Large clear container such as gallon jar, deep glass bowl, or plastic tub
3 Aluminum foil
O Masking tape
3 Ice cubes
O Salt water (mix about four teaspoons of salt in two cups of water. The amount
varies depending on the size of the jar, bowl, or tub)
3 Cup, glass, jar, or plastic tub such as margarine or cream cheese might come in
O Lamp with flexible "neck" with 100 watt bulb, preferably clear, or a sunny
windowsill
O About one cup of sand or soil. The amount varies depending on the container
size.

TEACHER PREPARATION
1. Obtain the materials above for each group or for the demonstration.

2. To determine the time needed, try out the activity before having students do it.

PROCEDURE
1. Place about two cups of salt water in the bottom of the jar. Explain to students that
this represents the ocean. (Or ask the students what it might represent.)

(As you go through the steps, diagram and label the water cycle on the board or on
a piece of chart paper.)

2. Place the sand or soil into the "ocean" in the jar, off center. Add enough so that the
sand rises above the ocean. Explain (or elicit) that this represents the land.

3. Place an empty cup, glass, jar, or tub in the jar, off center. Explain (or elicit) that this
represents a lake. (If you use a plastic tub, you may need to weigh it down with a
rock.)

4. Place a strip of masking tape across the top of the jar so that it bisects the opening.
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5. Cover the top opening of the jar with aluminum foil. Extend the foil far enough down
the side of the jar so that it is held firmly in place. Press down on the cover on either
side of the tape so that some of the condensing water will drip into the cup/lake and
some will drip onto the sand/soil.

4. Shine the light directly on the "ocean." Explain that this represents the sun. (Or
place the jar on a sunny windowsill.) Ask the students what effect the sun will have
on the water in the ocean. Elicit the response of evaporation.

5. Place about six to ten ice cubes on top of the (indented) cover. Explain that this
represents the cooling that happens as air rises.

6. After a while, some water should begin to condense on the underside of the foil and

run down the indentations so that some drips into the cup (lake) and some drips onto
the land. Ask the students what this represents (precipitation). They will probably say

rain, but point out that snow, hail, and fog are other forms of precipitation. Add more
ice cubes if necessary. Point out that the dripping water is not from the ice cubes,
but rather from condensation of water that is evaporating from the ocean.

7. Ask the students what happens to the rain that falls on the land. (It may soak in,

collect in ponds or lakes, or run off the land. If it soaks in, it may be used by plants or

may flow downhill in the underground water system known as the aquifer. If it
collects in a lake or pond, it may be used by plants or animals, it may soak in, or it
may run off into a creek or river.)

8. Discuss how plants and animals fit into the water cycle as they use water and give
off waste water as urine, perspiration, water vapor in breath, or through transpiration.
Add these to the diagram.

9. After some water has collected in the cup, ask the students whether it is salt water or

fresh water. After they have guessed, have a volunteer or two taste it. Discuss the
idea that the salt is left behind as the water evaporates.

VARIATIONS, ADAPTATIONS, DIFFERENTIATION
1. Rather than bisecting the top with tape, two jars can be set up, one with a cup/lake
and one with sand/soil/land.

2. Plastic animals can be placed in the jar. Plastic or real plants can be placed in the
jar.

ASSESSMENT
1. Have the students draw and label a water cycle.

REFERENCES AND RESOURCES

Allen, Maureen et al.: All About Water
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American Forest Foundation: Project Learning Tree Pre K-8 Activity Guide: "Water
Wonder"

The Watercourse and the Council for Environmental Education: Project WET (several
activities)

Water Environment Federation: Water Sourcebook

Council for Environmental Education: Project WILD Aquatic Education K-12 Activity
Guide: "Where Does Water Run?"

Contact your local water agency for additional resources. Many have posters and
student activity guides.
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Who Am 1?

ACTIVITY SUMMARY

Students are each given an "identity" by having a picture of something from the
redwood forest either pinned to the back of their shirt or by having the picture mounted
on a string which is hung around the neck with the picture on the student's back. The
student then asks other students yes/no/maybe questions to try to determine their
identity.

CONCEPTS TO BE LEARNED
1. Plants, animals, and other things can be described and can be identified by their
descriptions.

STANDARDS ADDRESSED
Focus Standards:

Grade 4: Science Investigation and Experimentation 6.a: Students ask
meaningful questions.

Grade 5: Life Sciences 2.a: Plants and animals have structures for various life
processes.
Science Investigation and Experimentation 6: Students ask meaningful
questions.
English Listening and Speaking Standard Set

Grade 6: Science Investigation and Experimentation 7: Students ask meaningful
questions.

Grade 7: Science Investigation and Experimentation 7: Students ask meaningful
questions.

ANTICIPATED OUTCOMES
1. Students will increase their ability to describe and identify objects, including plants
and animals of the redwood forest.

GROUPING
Whole class

TIME
30 minutes

MATERIALS

For each class member, a picture or specimen mounted on a string long enough to go
around a student's neck so that the picture hangs on the student's back. (24"-32") The
illustrations in Section | of Redwood Ed might be used.

TEACHER PREPARATION
1. Obtain pictures or drawings of various plants and animals of the redwood forest.

2. Affix the pictures to cardboard or tag board, or laminate.
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3. Leaves or other specimens can be mounted on cardboard and covered with clear
plastic or inserted into a re-sealable plastic bag.

4. Punch holes in the two top corners and tie a piece of string (24 to 32 inches long) so
that the picture will hang on the student's back when the string is around the
student's neck.

PROCEDURE
This activity can be done in two ways.

1. Students can be called to the front of the class and then given their identity while
their back is turned to the class. (Be sure that the student doesn't see the picture.)
They then ask yes/no/maybe questions and the class responds. (If there is a
question that the class can't answer, or answers incorrectly, the teacher can help.)
When the student has guessed his/her identity, or has given up, it is another
student's turn.

2. All students can be given their identities at once. They then circulate, asking each
other the questions. When students have correctly determined their identity, they
turn the picture so that it is on their chest.

VARIATIONS, ADAPTATIONS, DIFFERENTIATION
1. This activity can be done with pictures or specimens from any ecosystem.

2. It can be used to teach the names of plants and animals in other languages.
ASSESSMENT
1. Teachers can provide descriptions of plants or animals and students can try to

identify the described organism.

2. Students can be shown or given a specimen or illustration and asked to describe it
using appropriate vocabulary.

REFERENCES AND RESOURCES
Cornell, Joseph: Sharing Nature With Children

Several sources of posters and pictures that can be used are included in Appendix IV.
Pictures of organisms can be found on the Internet.

lllustrations found in Section | of Redwood Ed might be colored and laminated.
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NOTES
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