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     Reach for the Sun 
 
 
Grades: 3rd-5th  
 
Objective: Use an active game to help students 
gain a basic understanding of the photosynthesis 
process. 
 
Materials: A large flat area; sun, water, air and 
chlorophyll signs; pins for attaching signs.  
 
Summary: Two students representing chlorophyll 
will race each other and attach water and air 
molecules to the tree, while the sun is rising and 
setting. 
 
Background Information and Definitions: 
Plants are producers, meaning they produce their 
own food: Producers are the basis of the food 
chain. Photosynthesis is the process by which 
plants use the energy from sunlight to produce 
sugar out of water and air. Photosynthesis occurs 
in a plant’s leaves. The photosynthesis process is 
complex. However, the concept can be simplified 
to convey a basic understanding of the process. 
  
We can write the overall reaction of the 
photosynthesis process as: 

      6H2O + 6CO2 ------------------------
--------------> C6H12O6+ 6O2 
(6 molecules of water)  +  (6 molecules of carbon dioxide) produce 
(1 molecule of sugar glucose) + (6 molecules of oxygen).   

 
The green pigment chlorophyll is responsible for 
converting sunlight into usable chemical energy.  
Because the sun is so important in aiding in the 
process, plants grow towards the sun to maximize 
their exposure and efficiency. 
 
Humans and other animals depend on plants to 
produce oxygen as a by-product, for which we 
breathe and depend on. 
 
 
 
 
 

Method:   
1. Introduce students to the concept of 

photosynthesis using the included picture. 
2. Choose a tree and sun. The tree and the sun 

stand opposite one another, starting at a 
distance of 20 feet apart. Inform the sun 
that they can “rise” and “set” their sun 
card, which represents the rising and 
setting of the sun. Chloro and Phyll will 
need to stop racing when the sun is set. If 
they continue to race when the sun is “set”, 
they will lose an element from their 
branch. The Sun watches Chloro and Phyll 
to make sure they stop running while the 
sun is “set”. 

3. Choose two racers, Chloro and Phyll.  
Chloro and Phyll wear the appropriate 
signs.  

4. Divide the rest of the students into two 
equal groups, water and air. Give each 
group the appropriate sign to represent 
their molecule. 

5. Chloro and Phyll race from the tree to an 
element, grabbing an element and 
returning to the tree. To “activate 
photosynthesis” Chloro or Phyll must link 
the hands of their element (the first of 
which is linked to the tree, thereafter the 
elements link hands) and weave 
underneath the arms of the most recent 
element and all the other linked elements, 
all the way to the tree. Then they go back 
to the alternate element and continue 
racing to link elements and help the trees 
branch “grow”.  

6. As the tree grows, its branches reach for 
the sun (the sun may need to move further 
away from the tree as the game progresses 
and the branches “grow”).  

7. Once all the air and water molecules are 
used up, the branches reach for the sun. 
The longest branch is the winner, but 
ultimately, the entire tree wins by the 
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success of Chlora and Phyll and the 
available air and water. 

 
Variations: 
1. Have the sun progressively “set” for longer 

than it is “rising”, to represent the change in 
seasons and decrease in light availability, 
therefore slowing down plant growth. 

2. Remove half of the water molecules to 
represent a drought while still requiring that 
Chloro and Phyll alternate elements. What 
happens to the tree’s growth? Discuss how a 
lack of water limits growth because a tree 
processes sugar based on a balance of water 
and air intake. 

3. Plants cannot survive on sugar alone. Plants 
extract Nitrogen, Sulphur, Phosphorus and 
Magnesium from the soil. Add these 
molecules to your game and call out scenarios 
that require Chloro and Phyll to think quickly 
about the molecules they need to produce the 
required cells for the type of growth called out. 
To grow, they need to produce: 

a. Proteins— which are made up of sugar, 
plus Nitrogen and Sulphur 

b. DNA—which is made up of sugar, 
Nitrogen and Phosphorous  

c. Chlorophyll—which is made up of 
sugar, Nitrogen and Magnesium.  

4. Give the students a taste of tree sugar (maple 
syrup) at the end of the game.  

 
 
CALIFORNIA SCIENCE CONTENT 
STANDARDS 
 
Grade 3  
Physical Sciences 
1. Energy and matter have multiple forms and can be 
changed from one form to another. As a basis for 
understanding this concept:  
    a. Students know energy comes from the Sun to Earth in 
the form of light.  
Earth Sciences 
4. Objects in the sky move in regular and predictable 
patterns. As a basis for understanding this concept:  
e. Students know the position of the Sun in the sky changes 
during the course of the day and from season to season.  
Grade 4  
Life Sciences 
2. All organisms need energy and matter to live and grow. 
As a basis for understanding this concept:  
    a. Students know plants are the primary source of matter 
and energy entering most food chains.  
Grade 5  
Life Sciences 
2. Plants and animals have structures for respiration, 
digestion, waste disposal, and transport of materials. As a 
basis for understanding this concept:  
f. Students know plants use carbon dioxide (CO2) and 
energy from sunlight to build molecules of sugar and release 
oxygen.  
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SUN 
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H2O 
(WATER) 
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CO2 
(AIR) 
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Nutrients 
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CCCHHHLLLOOORRROOO   
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Build A Redwood 
Adapted from Joseph Cornell’s Build a Tree 
 
 
Grades: 3rd and 5th  
 
Objective: For students to understand and 
experience the functioning parts of a tree, 
specifically a Coast redwood. 
 
Materials: tree part cards 
 
Summary: Small groups of students will 
represent the various parts of a tree and build a 
tree as an entire class. 
 
Background Information: Plants are autotrophs, 
meaning they produce their own food. They 
produce their own food (a.k.a. glucose or sugar) 
through a process called photosynthesis. For 
information on photosynthesis, see the 
Background Information in “Reach for the Sun”. 
In order for a plant to photosynthesize 
successfully, it relies on the functioning of several 
parts. 
 
Trees are made up of 7 main parts. These are 
Heartwood, Xylem (a.k.a. Sapwood), Cambium, 
Phloem (a.k.a. Inner Bark), Outer Bark, Roots and 
Leaves. See the diagram in Resources for the 
specific function of each of these parts. 

The Coast redwood (Sequoia semperviren) is 
classified as a conifer (cone-bearing) and 
evergreen (never loses its leaves). Coast redwoods 
are very close relatives of the prehistoric redwood 
genus Metasequoia: an ancient group with a fossil 
record extending back about 300 million years to 
the Paleozoic in the late Carboniferous period.  In 
the past, the range of redwoods extended over 
Europe and Asia until about 5 million years ago. 
Coast redwoods currently occupy a narrow strip of 
land approximately 470 miles long and 5-47 miles 
wide along the Pacific coast. They tend to also be 
found at elevations lower than 3,000 feet due to 
requiring large amounts of water, much of it being 
acquired from coastal maritime fog.  

The Coast redwood can live up to 2,200 years. It is 
the tallest tree in the world, reaching over 350 feet 
in height and over 20 ft diameter at the base. As of 
2006, the tallest redwood tree yet discovered is 
located in Redwood National Park. It is named 
Hyperion and it measures 379.1 feet in height.   
 
The bark of the Coast redwood is very thick, up to 
12 inches, and soft and fibrous with a bright red-
brown color when freshly exposed (hence the 
name 'redwood'). The bark does not contain true 
resin, which makes it naturally fire and insect 
resistant. However, fire can cause damage to 
redwoods, sometimes creating a burnt hollow 
termed a "goosepen" by early settlers who used to 
pen chickens, geese and other livestock inside. 
Redwoods can grow tissue to heal a fire scar, 
sometimes completely covering the scar.  
 
The leaves of the Coast redwood vary between 
being as large as .66-1.3 inches at the lower 
branches to as small as .25-.5 inches in the upper 
braches.This variation in leaf size between the 
extreme elevations in the tree canopy is due to 
light exposure and the tree’s need to minimize 
surface area and water loss at the higher tree 
canopy.  The leaves are dark green on top with 
two blue-white stripes on the underside.  
 
The Coast redwood’s root system is shallow and 
wide-spreading, at times entwining with other tree 
roots nearby. The Coast redwood is also unique in 
that an injured tree can sprout new clones of itself 
off of its roots. Sometimes you can witness this in 
the forest by finding a ring of trees with a stump in 
the middle. This feature is nicknamed a “fairy-
ring”. 
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Method: 
1) Explain the activity briefly  

a) Explain how to use a talking tool to 
encourage “one person speaking at a time, 
while all others listen”. Pass out a talking 
tool to each group. This can be a pine cone 
or any object. 

b) Working in small groups (see below for 
group numbers), each group will receive a 
tree part card. After reading about the tree 
part function, each group will create a 
sound, song and/or action representing the 
part’s function. With the teacher 
facilitating, the group will build a complete 
redwood tree from the inside outward. 

2) Send the students off in their groups with a 
tree part card and talking tool. They will have 
5 minutes to learn about their tree part and 
create a sound, song and/or action to represent 
its function. 

3) Bring the students back and assemble the tree. 
a) Starting with the Heartwood, the teacher 

will invite the first group to stand in the 
middle of the class. This group will teach 
the rest of the class about their part of the 
tree, and demonstrate their part functioning 
with a sound, song and/or action (i.e. heart 
beat with each student pounding their 
heart) 

b) The teacher continues to facilitate the 
building of the tree in the following order: 
i) Heartwood (2 students) 
ii) Xylem (a.k.a. Sapwood) (3 students) 
iii) Cambium (3 students) 
iv) Phloem (a.k.a. Inner bark) (4 students) 
v) Outer bark (4 students) 
vi) Roots (2+ students) 
vii) Leaves  (2+ students) 

4) Once the tree is assembled have all the parts 
display their sound, song and/or action all at 
once. What a cacophony of tree function! 

5) Now talk about how the redwood bark 
provides protection from pests and fire. 
Pretend to be an insect burrowing into the 
outer bark. In a failure to get through the tough 
bark, you can fall over and pretend you are 
dying. Be Dramatic! 

 

 

 
 
Variations: 
1. Make this a cooperative learning activity by 
placing a copy of the tree diagram and a tree part 
card in an envelope with a short paragraph on 
background information as it relates to each tree 
part function and directions on how they play the 
game (see included cards). Introduce the concept 
of a talking tool and provide a symbolic tool in the 
packet. Facilitate the building of the tree. 
 
2. Use real “tree cookies” instead of these pictures. 
Highlight the area of the tree part and include an 
information card with the tree cookies. For the 
leaves and roots, you can use either plant parts or 
the tree part cards relative to these tree parts. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CALIFORNIA SCIENCE CONTENT STANDARDS 
Grade 3 
Life Sciences 
3. Adaptations in physical structure or behavior may 
improve an organism’s chance for survival. As a basis for 
understanding this concept:  

a. Students know plants and animals have structures that 
serve different functions in growth, survival, and 
reproduction.  
e. Students know that some kinds of organisms that once 
lived on Earth have completely disappeared and that some 
of those resembled others that are alive today. 

Grade 5 
Life Sciences 
2. Plants and animals have structures for respiration, 
digestion, waste disposal, and transport of materials. As a 
basis for understanding this concept:  

a. Students know many multicellular organisms have 
specialized structures to support the transport of materials. 

3. Plants and animals have structures for respiration, 
digestion, waste disposal, and transport of materials. As a 
basis for understanding this concept:  

a. Students know many multicellular organisms have 
specialized structures to support the transport of materials. 
e. Students know how sugar, water, and minerals are 
transported in a vascular plant.  
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Build a Tree                                         XYLEM 
 
Activity overview: You will learn about 1 part of a tree 
and its function. You are to create a sound and motion 
that represents the function of this part of the tree. The 
teacher will facilitate the building of the tree. Each 
member of your team is to participate. 
 
Directions:  

1. Choose 1 person to read your card out loud.  
2. Discuss, as a group while using the talking tool, 

ideas for your sound and motion. Sounds can also be 
word phrases.  

3. You have 5 minutes to finalize your motion. 
4. Choose 1 or more people to introduce your tree part 

and its function.  
5. The entire team demonstrates the sound and action. 

  

 
 

Build a Tree                             HEARTWOOD 
 
Activity overview: You will learn about 1 part of a tree 
and its function. You are to create a sound and motion 
that represents the function of this part of the tree. The 
teacher will facilitate the building of the tree. Each 
member of your team is to participate. 
 
Directions:  

1. Choose 1 person to read your card out loud.  
2. Discuss, as a group while using the talking tool, 

ideas for your sound and motion. Sounds can also be 
word phrases.  

3. You have 5 minutes to finalize your motion. 
4. Choose 1 or more people to introduce your tree part 

and its function.  
5. The entire team demonstrates the sound and action. 

 
 
 

 
Build a Tree                                       PHLOEM 
 
Activity overview: You will learn about 1 part of a tree 
and its function. You are to create a sound and motion 
that represents the function of this part of the tree. The 
teacher will facilitate the building of the tree. Each 
member of your team is to participate. 
 
Directions:  

1. Choose 1 person to read your card out loud.  
2. Discuss, as a group while using the talking tool, 

ideas for your sound and motion. Sounds can also be 
word phrases.  

3. You have 5 minutes to finalize your motion. 
4. Choose 1 or more people to introduce your tree part 

and its function.  
5. The entire team demonstrates the sound and action. 

 

 
 
 

Build a Tree                              OUTER BARK 
 
Activity overview: You will learn about 1 part of a tree 
and its function. You are to create a sound and motion 
that represents the function of this part of the tree. The 
teacher will facilitate the building of the tree. Each 
member of your team is to participate. 
 
Directions:  

1. Choose 1 person to read your card out loud.  
2. Discuss, as a group while using the talking tool, 

ideas for your sound and motion. Sounds can also be 
word phrases.  

3. You have 5 minutes to finalize your motion. 
4. Choose 1 or more people to introduce your tree part 

and its function.  
5. The entire team demonstrates the sound and action. 
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Build a Tree                                INNER BARK 
 
Activity overview: You will learn about 1 part of a tree 
and its function. You are to create a sound and motion that 
represents the function of this part of the tree. The teacher 
will facilitate the building of the tree. Each member of 
your team is to participate. 
 
Directions:  

1. Choose 1 person to read your card out loud.  
2. Discuss, as a group while using the talking tool, 

ideas for your sound and motion. Sounds can also be 
word phrases.  

3. You have 5 minutes to finalize your motion. 
4. Choose 1 or more people to introduce your tree part 

and its function.  
5. The entire team demonstrates the sound and action. 

 
 
 

Build a Tree                                      LEAVES 
 
Activity overview: You will learn about 1 part of a tree 
and its function. You are to create a sound and motion that 
represents the function of this part of the tree. The teacher 
will facilitate the building of the tree. Each member of 
your team is to participate. 
 
Directions:  

1. Choose 1 person to read your card out loud.  
2. Discuss, as a group while using the talking tool, 

ideas for your sound and motion. Sounds can also be 
word phrases.  

3. You have 5 minutes to finalize your motion. 
4. Choose 1 or more people to introduce your tree part 

and its function.  
5. The entire team demonstrates the sound and action. 

 

 
 
 

Build a Tree                                           ROOTS 
 
Activity overview: You will learn about 1 part of a tree 
and its function. You are to create a sound and motion that 
represents the function of this part of the tree. The teacher 
will facilitate the building of the tree. Each member of 
your team is to participate. 
 
Directions:  

1. Choose 1 person to read your card out loud.  
2. Discuss, as a group while using the talking tool, 

ideas for your sound and motion. Sounds can also be 
word phrases.  

3. You have 5 minutes to finalize your motion. 
4. Choose 1 or more people to introduce your tree part 

and its function.  
5. The entire team demonstrates the sound and action. 

 
 
 

Build a Tree 
 
Activity overview: You will learn about 1 part of a tree 
and its function. You are to create a sound and motion that 
represents the function of this part of the tree. The teacher 
will facilitate the building of the tree. Each member of 
your team is to participate. 
 
Directions:  

1. Choose 1 person to read your card out loud.  
2. Discuss, as a group while using the talking tool, 

ideas for your sound and motion. Sounds can also be 
word phrases.  

3. You have 5 minutes to finalize your motion. 
4. Choose 1 or more people to introduce your tree part 

and its function.  
5. The entire team demonstrates the sound and action. 
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Transpiration Investigation  
 
 
Grades: 4th -5th  
 
Objective: To engage students in investigating 
transpiration through a plant’s leaves using 
scientific method. 
 
Materials: tree, plastic bags, rubber bands, 
pipettes, scientific inquiry page 
 
Summary: Students will conduct a simple 
investigation to observe if a tree’s transpiration is 
affected by environmental conditions. 

Background Information: Transpiration is the 
evaporation of water from small pores on the leaf 
called the stomata. The stomata open and close in 
order to absorb carbon dioxide gas from the air 
and release oxygen from the plant, both processes 
that are associated with photosynthesis.  (For 
information on photosynthesis, see the 
Background Information in “Reach for the Sun”).  
The stomata on a redwood leaf are found within 
the white stripes on the underside of the needle. 

The atmosphere surrounding the leaf directly 
influences the opening of the stomata and 
therefore the amount of transpiration. 
Transpiration depends on a variety of factors 
including size of leaf, light intensity, temperature, 
humidity, amount of water in soil and wind 
exposure. Following is an explanation of how each 
of these variables might affect transpiration: 

 Size of leaf—more surface area means 
more transpiration. Leaves that are broader 
or longer will transpire more than leaves 
that are skinnier and shorter. This is why 
leaves found in the higher, exposed part of 
the tree are smaller and narrower, reducing 
their surface area and therefore also 
reducing their water loss. 

 Light intensity—plants transpire more in 
the light than in the shade or dark. Light 
stimulates photosynthesis and in effect 
increases the opening of the stomata. 

 Temperature—Cold temperatures decrease 
plant metabolism and photosynthesis, 
therefore decreasing transpiration. 
Extremely hot temperatures increase 
transpiration, as water is sucked out of the 
leaf by the dry air. The plant also 
transpires as a method of cooling itself in 
extremely hot temperatures. 

 Humidity— when the atmospheric 
humidity is low, water is sucked out of the 
leaf. A higher humidity environment 
decreases transpiration.  

 Amount of water in soil— a plant cannot 
continue to transpire if the water it loses is 
not replaced, otherwise it will lose turgor 
pressure, close its stomata and wilt. On the 
other hand, if a plant is over watered, it 
will transpire at a great rate. 

 Wind exposure— when there is not wind 
the air around a leaf becomes more humid, 
therefore reducing the rate of transpiration. 
When wind is present, humidity is 
dispersed, the air becomes drier and 
transpiration increases. 

Water loss through transpiration is significant. 
It has been estimated over a growing season, 
one acre of corn may transpire 400,000 gallons 
of water, which is the equivalent of a one acre 
lake that is 15 inches deep. Large redwoods 
transpire approximately 500 gallons of water 
into the atmosphere each day, contributing to 
coastal fog. In addition, during the summer, 
transpiration causes the redwood stems to 
shrink and expand with the cycles of night and 
day. (Kocher, S. D, University of Ca, Division 
of Ag and Nat Resources, Working in the 
Woods, 1990) 
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Method:   

1. Review the water cycle. Explain how 
water evaporation not only occurs from 
bodies of water, but also occurs from 
plants.  

2. Review photosynthesis, as transpiration is 
a result of gas exchange during 
photosynthesis. 

3. Discuss the variables that may affect the 
amount of transpiration that occurs.  

4. Students will design a question relative to 
transpiration and environmental conditions 
that they can answer through an 
experiment on a single tree (i.e. size, light, 
wind vs. amount of transpiration). 

5. Working in teams of four, students will 
pick four areas of the same tree that are 
each affected by different environmental 
conditions (i.e. light, wind) and enclose 
approximately the same amount of leaf tips 
within a plastic bag that is sealed securely 
with a rubber band.  

6. The students will make an educated guess 
about the outcome of their experiment. 
Will one branch transpire more than 
another and why? Will one transpire less 
than another and why?  

7. The students return to their tree two days 
later to examine their results. Students 
measure and document the amount of 
water accumulated in each plastic bag 
using a pipette and fill out the rest of the 
scientific inquiry page. 

8. Repeat the experiment. Check back in 
another 2 days and compare results. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
Variations: 

1. Repeat the experiment on the same tree 
and branches at different times of the year 
and compare the results. 

2. Have the student groups work on trees that 
are exposed to a variety of environmental 
conditions and compare their results of 
each group to one another. 

 
 
 
 
CALIFORNIA SCIENCE CONTENT STANDARDS  
Grade Four 
Investigation and Experimentation 
6. Scientific progress is made by asking meaningful questions and 
conducting careful investigations. As a basis for understanding 
this concept and addressing the content in the other three strands, 
students should develop their own questions and perform 
investigations. Students will:  

b. Measure and estimate the weight, length, or volume of 
objects.  
c. Formulate and justify predictions based on cause-and-effect 
relationships.  
d. Conduct multiple trials to test a prediction and draw 
conclusions about the relationships between predictions and 
results.  
e. Construct and interpret graphs from measurements.  

Grade Five 
Life Sciences 
1. Plants and animals have structures for respiration, digestion, 
waste disposal, and transport of materials. As a basis for 
understanding this concept:  

a. Students know many multicellular organisms have 
specialized structures to support the transport of materials. 
e. Students know how sugar, water, and minerals are 
transported in a vascular plant.  

Investigation and Experimentation 
6. Scientific progress is made by asking meaningful questions and 
conducting careful investigations. As a basis for understanding 
this concept and addressing the content in the other three strands, 
students should develop their own questions and perform 
investigations. Students will: 

b. Develop a testable question.  
c.   Plan and conduct a simple investigation based on a 
student-developed question and write instructions others can 
follow to carry out the procedure.  
f.   Select appropriate tools (e.g., thermometers, meter sticks, 
balances, and graduated cylinders) and make quantitative 
observations.  
g.   Record data by using appropriate graphic representations 
(including charts, graphs, and labeled diagrams) and make 
inferences based on those data.  
h.   Draw conclusions from scientific evidence and indicate 
whether further information is needed to support a specific 
conclusion.  
i. Write a report of an investigation that includes conducting 
tests, collecting data or examining evidence, and drawing 
conclusions.  
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SCIENTIFIC INQUIRY 
 

 
 

What is the question you are asking? 
 
  
 
 
What is your hypothesis? A hypothesis is an educated guess. 
 
 
 
 
How will you do your experiment? Be specific and give details. 
 
 
 
 
 
 
 
What are the results of your study? 
 
 
 
 
 
 
 
 
 
 
What can you conclude from your study? 
 
 
 
 
 
 
 
Can this experiment be repeated? Why or why not? How might the outcomes in the next study be different? 
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Food Chain Tag 
 
 
 
Grades: 3rd-4th  
 
Objective: To help students gain a basic 
understanding of the trophic levels and the food 
chain. 
 
Materials: a large open space, poster for drawing 
trophic level pyramid 
 
Summary: By playing an active tag game, 
students will experience moving through the food 
chain as producers, consumers and decomposers. 
 
Background Information and Definitions: 
Trophic levels in a food chain are made up of 
producers and consumers. Plants are primary 
producers and autotrophs. An autotroph produces 
its own food by consuming the abiotic (non-
living) environment. Primary producers are the 
basis of the food chain.  
 
Animals that eat plants and animals are 
Consumers, also called heterotrophs.  
Heterotrophs do not produce their own food, but 
rather must obtain their food source. There are 
different categories of consumers: 

 Consumers who only eat plants are 
herbivores 

 Consumers who only eat meat are 
carnivores  

 Consumers who eat both plants and meat 
are omnivores.  

 
Within a food chain, there is always a primary 
consumer, which generally eats plants and a 
secondary consumer, which generally eats primary 
consumers. Both Carnivores and Omnivores are 
considered Secondary Consumers. 
 

 
 
Decomposers are another important player in the 
food chain. Decomposers, also heterotrophs, 
utilize energy from wastes or dead organisms, and 
so complete the cycle by returning nutrients to the 
soil or water, and carbon dioxide to the air and 
water. Decomposers thus make the abiotic 
environment, once again, available to the primary 
producers. This infinite transfer of nutrients from 
producer to consumer to decomposer and back to 
producer is referred to as the nutrient cycle. 
 
Something to keep in mind about moving between 
trophic levels is that every time there is an 
exchange of energy between one trophic level and 
another, there is quite a significant loss of energy 
due to the fundamental laws of thermodynamics. 
The Law of Thermodynamics is the understanding 
that energy or heat is exchanged when it moves 
between one form of matter and another.  In the 
case of a food chain, energy is lost through 
metabolism and defecation. This means that a 
large amount of grass can only support a smaller 
group of rabbits, who can only support an even 
smaller group of mountain lions. This is why 
trophic levels are usually portrayed as a pyramid, 
one that places grass on the bottom and mountain 
lions on top. 
 

N

 SECONDARY CONSUMERS 
(Mountain Lion) 

 
PRIMARY CONSUMERS 

(Deer) 
 

PRODUCERS 
(Grass) 

DECOMPOSERS 
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Method:   

1. Without introducing the concept of 
decomposers, introduce the trophic levels 
using the trophic pyramid. Also review the 
concepts of producer, consumer, herbivore, 
omnivore and carnivore.  

2. Have the class brainstorm various kinds of 
local producers and consumers. Brainstorm 
various herbivores, omnivores and 
carnivores. Brainstorm when in a food 
chain, each of the mentioned omnivores 
and carnivores is a primary and secondary 
consumer.  

3. Define the game boundaries. 
4. Explain that the grass will stand and not 

run, because primary producers do not 
move. Grass will stand tall and straight. 
Explain that deer will gallop around 
holding antlers (hands) high and tag grass. 
When grass gets tagged, they turn into a 
deer. Explain that Cougars will walk on all 
fours and eat deer. Deer eaten by Cougars 
turn into Cougars.  

5. Now divide the group into three sub-
groups; 50% into grass, 35% into rabbits 
and 15% into cougars and play the game. 
What happened?  Everyone became a 
Cougar. This is not a correct representation 
of the food chain. Who is missing? 
Decomposers!  

6. Brainstorm our local decomposers (slugs, 
snails, insects, fungus, bacteria).  

7. Now introduce three students who will be 
decomposers.  

8. You will also need to introduce Death, 
who can tag anyone, but they must rotate 
between grass, deer and cougar. They must 
also wait 10 seconds in between the "tag of 
death”. 

9. When a player is tagged by Death, they 
must fall to the ground dying a horrible 
death. Decomposers can revive the dead 
plant, deer or cougar by circling them three 
times while singing “Decomposition, 
Decomposition, Decomposition”. The 
decomposed plant or animal now becomes 
a plant, re-entering the game.   

 

Variations: 
1. Have death impact specific levels of the 

trophic pyramid (i.e. a terrible pollutant 
kills off the primary consumers). Graph 
and discuss results.  

2. Discuss real life situations where a loss of 
trophic level has had an impact on the 
balanced ecosystem (i.e. lack of cougar or 
wolf as a top predator = over abundance of 
deer and caribou, leads to habitat 
destruction due to overgrazing of plants). 

 
 
 
 
 
 
 
 
 
 
 
 
CALIFORNIA SCIENCE CONTENT 
STANDARDS  
Grade Three 
Life Sciences 
3. Adaptations in physical structure or behavior may 
improve an organism’s chance for survival. As a basis for 
understanding this concept:  

a. Students know plants and animals have structures that 
serve different functions in growth, survival, and 
reproduction.  
b. Students know examples of diverse life forms in 
different environments, such as oceans, deserts, tundra, 
forests, grasslands, and wetlands.  
c. Students know living things cause changes in the 
environment in which they live: some of these changes 
are detrimental to the organism or other organisms, and 
some are beneficial.  

Grade Four 
Life Sciences 
2. All organisms need energy and matter to live and grow. 
As a basis for understanding this concept:  

a. Students know plants are the primary source of matter 
and energy entering most food chains.  
b. Students know producers and consumers (herbivores, 
carnivores, omnivores, and decomposers) are related in 
food chains and food webs and may compete with each 
other for resources in an ecosystem.  
c. Students know decomposers including many fungi, 
insects, and microorganisms, recycle matter from dead 
plants and animals.  
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Web of Life 
Adapted from Joseph Cornell’s Sharing Nature with Children 
 
Grades: 3rd-4th  
 
Objective: For students to understand the 
interrelationships between abiotic and biotic 
factors in the Redwood/Douglas fir forests. 
 
Materials: Ball of string, animal, plant and 
environmental change scenario cards. 
 
Summary: Students representing parts of the 
forest ecosystem will form a “web of life” 
demonstrating the interconnectedness of abiotic 
and biotic factors.  Once the web is created, 
environmental changes will be examined to 
understand the impact on the web’s balance. 
 
Background Information: Many living and non-
living organisms in an ecosystem are tightly 
interconnected. In the Coast redwood forest 
ecosystem this is also true.  Likewise, if this 
ecosystem is disturbed, many of the living 
organisms within the ecosystem are affected. 
Following are some words used to describe an 
interconnected environment: 

 Abiotic-non-living and never having lived. 
Abiotic factors include light, temperature, 
minerals, CO2 and Oxygen, wind, sand, 
clay, etc. Abiotic items include bricks, 
bicycles, cars, etc.  

 Biotic-associated with or derived from 
living organisms. The biotic factors in an 
environment include the organisms 
themselves as well as that which is 
produced by organisms (i.e. humus, 
compost, organic matter, wood, straw, 
manure, bone, bark, cotton) 

 Ecosystem- an ecological community 
together with its environment, functioning 
as a unit 

 Interdependence-mutually dependent; 
abiotic and biotic factors depending on 
each other. 

 
 
 
 

 
Method:  

1. Pass out the cards.  
2. Discuss the difference between abiotic and 

biotic. Have the students classify abiotic 
from biotic. 

3. Have students form a circle. 
4. Pass out the Web of Life Cards. (Make 

sure you have mixed the abiotic and biotic 
cards prior to passing them out).  

5. Have students read their card to 
themselves.  

6. Standing outside the circle, ask, “who has 
the sun card?” Have the student with the 
sun hold onto the end of the string and ask 
them to read their card out loud for the 
group. 

7. “Who has a plant card?” Have a student 
with a plant card hold on to the string and 
read their card.   

8. Remind the sun and everybody who holds 
the string to keep a tight hold of the string.  

9. Next, ask what kind of abiotic or biotic 
factor has a relationship with the plant? 
Pick one of these factors and have them 
read their card out loud. Have them hold 
onto the string and ask what kind of abiotic 
or biotic factor has a close relationship 
with this plant/animal/abiotic element.  

10. Continue this process, selecting students 
that are across from each other to form a 
web until all abiotic and biotic factors are 
within the web. Eventually a web of life 
will be symbolized.  

11. Ask the students to hold on tight to their 
part of the string. 

12. To demonstrate how environmental 
impacts effect an established ecosystem, 
read some of the environmental scenarios 
cards (both the environmental change and 
consequence). 

13. Symbolize this change specified on the 
cards by tugging the string of the factor 
that is directly impacted. 
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14. Ask the students “who felt a tug on the 
string?” Ask them how they were effected? 
Was it detrimental or beneficial? Could 
they adapt to this new environmental 
change?  

15. Continue this process until the objective is 
met. 

16. Working backwards, role up the string and 
have a student collect the cards.  

 
CALIFORNIA SCIENCE CONTENT 
STANDARDS  
Grade Three 
Physical Sciences 
1. Energy and matter have multiple forms and can be 
changed from one form to another. As a basis for 
understanding this concept:  

a. Students know energy comes from the Sun to Earth 
in the form of light.  

Life Sciences 
3. Adaptations in physical structure or behavior may 
improve an organism’s chance for survival. As a basis for 
understanding this concept:  

a. Students know plants and animals have structures 
that serve different functions in growth, survival, and 
reproduction.  
b. Students know examples of diverse life forms in 
different environments, such as oceans, deserts, 
tundra, forests, grasslands, and wetlands.  
c. Students know living things cause changes in the 
environment in which they live: some of these 
changes are detrimental to the organism or other 
organisms, and some are beneficial.  
d. Students know when the environment changes, 
some plants and animals survive and reproduce; others 
die or move to new locations.  

Grade Four 
Life Sciences 
2. All organisms need energy and matter to live and grow. 
As a basis for understanding this concept:  

b. Students know producers and consumers 
(herbivores, carnivores, omnivores, and decomposers) 
are related in food chains and food webs and may 
compete with each other for resources in an 
ecosystem.  
c. Students know decomposers, including many fungi, 
insects, and microorganisms, recycle matter from dead 
plants and animals.  

3. Living organisms depend on one another and on their 
environment for survival. As a basis for understanding this 
concept:  

a. Students know ecosystems can be characterized by 
their living and nonliving components.  
b. Students know that in any particular environment, 
some kinds of plants and animals survive well, some 
survive less well, and some cannot survive at all.  
c. Students know many plants depend on animals for 
pollination and seed dispersal, and animals depend on 
plants for food and shelter. 

 



36 
Redwood Forest EdVentures at the Zoo—a program of the Sequoia Park Zoo’s Education Department 

Education@SequoiaParkZoo.net or 707-441-4217 

Web of Life Cards 
(cut along dotted line and fold along solid line) 

 
        
 

 
SUN 

The sun is a source of life. It provides the energy 
that enables plants to produce their own food 
through a process called photosynthesis. 

 
SOIL 

Plants depend on soil for nutrients.  
Decomposers create soil by eating dead material 
and waste, turning it into nutrients. 
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WATER 

Water provides plants and animals with nutrients 
and helps in digestion. Some animals live entirely 
within water (fish), while others live a part of their 
life in water (newts, salamanders, frogs and some 
insects). Most living organisms depend on water for 
survival. 

 
REDWOOD TREE 

Coast redwood trees are only found on the coast of 
Northern California to Southern Oregon because 
they depend on fog from the ocean. Coast redwoods 
provide homes and food for a variety of plants and 
animals. 

 
SNAG 

A snag is a dead, standing tree.  
Snags are really important for a forest because they 
provide homes for many animals and plants. They 
also provide food for animals that decompose, such 
as insects, fungi and bacteria. 
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REDWOOD SORREL 

 

Redwood sorrel is a large clover found on the forest 
floor. This plant provides food for many plant eating 
animals, called herbivores. It also provides shelter 
for amphibians, such as newts, salamanders and 
frogs. 

 
WOODRAT 

Woodrats are common in the redwood forest.  
They make their homes in rotten wood and bushes. 
They eat insects, seeds and plants. 

 
FLYING SQUIRREL 

Flying squirrels live in snags. They nest in old 
Pileated woodpecker nests. They also love eating 
mushrooms, especially truffles. They help disperse 
seeds and mushroom spores when they defecate (go 
to the bathroom). 
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SPOTTED OWL 

Spotted owls nest in trees with broken tops or inside 
large tree cavities. They eat bats and many types of 
small rodents, but prefer red tree voles and flying 
squirrels. Spotted owls are hunted by larger owls 
such as Great-horned or Barred owls. 

 
 

 
 

RED TREE VOLE 

Red tree voles are a rodent that lives in the forest 
canopy, in the tops of the trees. Red tree voles eat 
Douglas-fir needles. They are also a main food 
source for Spotted owls. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

DOUGLAS FIR TREE 

Douglas fir trees also grow in Coast redwood 
forests. When a Redwood tree falls, it opens up an 
area in the forest with lots of sunlight. Douglas firs 
are among the first trees to start growing in this new, 
lighted area of the forest. Douglas fir trees do not 
live as long as redwoods, so when they die, they 
become snags or fallen rotting logs. 
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Mosquitoes are an important food source many 
animals. They lay their eggs in water. Their eggs and 
larva, which also live in water, provide food for fish 
and amphibians, such as the Rough-skinned newt. As 
adults, mosquitoes fly around and are eaten by bats 
and birds. Mosquitoes are pests to many mammals, 
including humans. They can also spread disease. 

 
LITTLE BROWN BAT 

Little brown bats nest in tree cavities or within the 
crevices of Douglas fir tree bark. Bats eat mosquitoes 
and other insects. Bat guano, otherwise known as 
poop, provides plants with phosphorous, an important 
nutrient for plant growth and flowering. 

 
CARPENTER ANT 

Carpenter ants are large black ants that decompose 
dead plant material. They live in Douglas fir logs and 
snags. However, they do not like eating Redwood 
trees. Carpenter ants are a food source for the 
Pileated woodpecker.  
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ROUGH-SKINNED NEWT 

 

The Rough-skinned newt is an amphibian.  
It is born in the water, but spends its adulthood on 
land, near water. It feeds on ants and mosquito 
larvae. The Rough-skinned newt gets its name from 
the little poisonous bumps on its back that protects it 
from predators.  

 
 
 
 
 
 
 
 
 
 
 

 
RACCOON 

Raccoons mostly scavenge any kind of food they 
can get. They are one of the few animals that can eat 
the poisonous Rough-skinned newt. To avoid eating 
the poison on the newts back, they scrape off the 
bumps on a rock and then eat the newt. 

 
BLACK BEAR 

American black bears are omnivores. They eat 
anything from berries to fish to small mammals. 
They nest in hollow logs and caves.   
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ROOSEVELT ELK 

Roosevelt elk are the largest mammal with hooves in 
our region. They feed on grass, sorrel, huckleberry 
leaves and young fir needles. Their main predators 
in our region are mountain lions or humans.  

 
HUCKLEBERRY 

This plant is an under story shrub that produces tasty 
berries. Its berries are eaten by bear and its leaves 
are eaten by elk. It provides habitat for lots of birds 
and small mammals. 

 
FALLEN LOG 

Fallen logs provide habitat for squirrels, birds, 
insects and fungi. Fallen logs also play an important 
role in holding water and providing a moist 
environment for amphibians. They provide food for 
decomposers. 
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PILEATED WOODPECKER 

Pileated woodpeckers are the largest woodpecker 
found in our forests. They nest in large cavities 
they create by pecking a rectangle shape hole in a 
Douglas fir snag.  They eat ants and other insects 
found in fallen logs and snags. 

 
 
 
 

 
MOUNTAIN LION 

Mountain lions are the largest carnivore found in 
our forests. They eat rabbits, raccoons, elk and even 
baby bears. They do not have any natural predators 
other than humans. 

 
PACIFIC SALMON 

Pacific salmon eat insect larvae, amphibian eggs 
and baby fish. Bear and raccoon will hunt live 
salmon from the water. However, deer, mountain 
lion and even small mammals will eat salmon 
which have died after spawning. Researchers 
believe that dead salmon bring nutrients from the 
ocean and deposit it along the water’s edge for 
animals and plants, providing the forest with much 
needed nutrients from the ocean. 
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BANANA SLUG 

 

Banana slugs are limited to living in a damp 
environment next to a creek, in a dark moist forest, or 

under a log. They are decomposers and love to eat 
mushrooms, especially truffles. They are eaten by 

raccoons and newts. 

 
TRUFFLE 

Truffles are the fruiting bodies of fungus and are often 
found attached to the roots of Douglas fir trees. The 

truffle and the tree live interdependently, meaning the 
tree depends on the truffle which provides it with 

nutrients from the soil and the tree provides the truffle 
with sugars to help it grow. 
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Environmental Change Scenario Cards 
 

Environmental change Consequence 

Sun gets stronger and therefore climates 
get warmer. 

Water dries up 
Possibly more fog or less fog, depends on 

topography and temperature of oceans 
Not as many mosquitoes, slugs, salmon, or 

newts due to lack of water. 

Soil is toxic from pesticide run-off from 
nearby lawn. 

Plants absorb the toxins and either die or 
become toxic themselves. Truffles become 

toxic. 

Top predator the mountain lion is driven 
out of the forest. 

Rodents, deer and raccoon become 
abundant. 

All amphibians, including the rough 
skinned newt, become extinct. 

Ants and mosquitoes become abundant. 

Soil is disrupted and no more truffles 
grow. 

Nutrients provided to the tree decrease. 
The Flying squirrel no longer has its 

favorite food source. 
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Water becomes toxic from  
an oil spill. 

 
Organisms dependent on water die. 

All snags and rotten logs removed from 
forest because they are considered 

“ugly”. 

No decomposers, Pileated woodpeckers, 
flying squirrels, bats, spotted owls. 

All Douglas fir trees die of a disease. 
No red tree voles, no short lifespan trees 

seeding in light gaps, leaves only redwoods 
which decreases the diversity. 

No salmon due to lack of habitat. 
No marine nutrients in forest, less food for 
bear and mountain lion, one less predator 

to eat mosquito larvae. 

No bats due to lack of habitat. 
 

No bat guano means less phosphorous for 
plants. Mosquito population will increase. 

A person takes a wild animal home to 
make it a pet. 

Remove a slug, newt, raccoon or woodrat 
from the ecosystem. Many plants and 

animals are affected by the loss of a wild 
animal. 
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Secrets of the Forest Field Journal  
 
Following is an activity journal to accompany your visit to the Sequoia Park Zoo. 
Please double side your copies to save paper. Note that the journal pages 
guide your students through the Secrets of the Forest Interpretive Center and 
around the zoo facility. This activity takes approximately 1.25 hours. 
 
Please note: 

 All students must be accompanied by an adult at an 8:1 ratio 
 We ask your students to follow these simple rules when visiting the 

zoo: 
o Be on your best behavior, you are representing your school 
o No gum, straws, pets, bouncy balls or projectile objects 
o No feeding, teasing or yelling at the animals 
o No climbing on the facilities 
o No running 
o When indoors, use a quiet indoor voice so as to not disrupt the 

animals 
o Clean up after yourselves and be responsible visitors 
o Be kind and gentle to animals with which you have contact, and 
o Always wash your hands after touching animals and before eating. 

 There is a small fee for schools that pre-arrange their visit. If your 
visit is not pre-arranged, you will be charged a regular entry free. To make 
your reservation call the ticket booth at 707-441-4263. Also make 
reservations for the Contact Corral if you intend to visit with the animals in 
the barnyard. 

 Also, you may want to incorporate a video and pre- and post- video 
evaluation into your zoo field trip. Information on these activities is 
provided following the activity journal. 

 
Thank you for visiting the zoo. 
We hope you enjoy your visit. 





 
 



 

 



 
 



 



 

 



 

 



 
 



 

  



 

OWLS of the Old-growth Coast Redwood Forest Video 
 
Goal: the goal of this 6 minute video is to provide a visual exploration of old-growth redwood forests that 
you can show to your class. It stars “Hoot the Owl” who introduces viewers to four old-growth forest 
characteristics—Old trees, Woody-downed logs, Levels in the canopy and Snags (OWLS). 
 
 
 
This video is provided for use in your own classroom at: http://www.youtube.com/watch?v=EinUtBk6pLk 
 
 

 



 

Name:_______________ 
Date:________________ 

 
 
REDWOOD FOREST EdVENTURES STUDENT ASSESSMENT 
Use the questions to assess your student learning before and after your Forest Ed-ventures lesson. 
 
 
Natural Coast Redwood forests currently exist: 

a. throughout north America 
b. in north America and Europe 
c. on the west coast of north America, from Washington state through Oregon and California 
d. on a thin strip of land on the coast of northern California 
e. they do not occur naturally anywhere 
f. I don’t know 

 
A Coast Redwood tree holds the world record for: 

a. fastest growing tree 
b. widest tree 
c. tallest tree 
d. slowest growing tree 
e. none of the above 
f. I don’t know  

 
Animals in the redwood forest live: 

a. on the forest floor 
b. in dead trees within the forest 
c. in the forest canopy 
d. all the above 
e. none of the above 
f. I don’t know 

 
Old growth coast redwood forests: 

a. are extinct 
b. have only old trees and no young trees 
c. provide a range of habitats for plants and animals 
d. provide no habitat for plants and animals 
e. none of the above 
f. I don’t know 

 
Old growth forests have: 

a. old trees 
b. a multi-leveled forest canopy 
c. both fallen and standing dead trees 
d. all of the above 
e. none of the above 
f. I don’t know 
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