Lesson Plan: Exploring Nature Mathematically
An Instructor-Guided Lesson for Students Grades 6-7
Math - Common Core Standards Addressed:
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Understand the concept of a ratio and use
ratio language to describe a ratio
relationship between two quantities
Understand the concept of a unit rate a/b
associated with a ratio a:b with b ≠ 0, and
use rate language in the context of a ratio
relationship.
Use ratio and rate reasoning to solve realworld and mathematical problems, e.g.,
by reasoning about tables of equivalent
ratios, tape diagrams, double number line
diagrams, or equations.
Write and evaluate numerical expressions
involving whole-number exponents.
Use variables to represent numbers and
write expressions when solving a realworld or mathematical problem;
understand that a variable can represent
an unknown number, or, depending on
the purpose at hand, any number in a
specified set
Understand that a set of data collected to
answer a statistical question has a
distribution which can be described by its
center, spread, and overall shape.
Recognize and represent proportional
relationships between quantities.
Use proportional relationships to solve
multistep ratio and percent problems.
Examples: simple interest, tax, markups
and markdowns, gratuities and
commissions, fees, percent increase and
decrease, percent error
Solve problems involving scale drawings
of geometric figures, including computing
actual lengths and areas from a scale
drawing and reproducing a scale drawing
at a different scale.

CCSS.Math.Content.6.RP.A.1

CCSS.Math.Content.6.RP.A.2

CCSS.Math.Content.6.RP.A.3

CCSS.Math.Content.6.EE.A.1
CCSS.Math.Content.6.EE.B.6

CCSS.Math.Content.6.SP.A.2

CCSS.Math.Content.7.RP.A.2
CCSS.Math.Content.7.RP.A.3

CCSS.Math.Content.7.G.A.1
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Know the formulas for the area and
circumference of a circle and use them to
solve problems; give an informal
derivation of the relationship between the
circumference and area of a circle.
Understand that statistics can be used to
gain information about a population by
examining a sample of the population;
generalizations about a population from a
sample are valid only if the sample is
representative of that population.
Understand that random sampling tends
to produce representative samples and
support valid inferences.
Use data from a random sample to draw
inferences about a population with an
unknown characteristic of interest.
Generate multiple samples (or simulated
samples) of the same size to gauge the
variation in estimates or predictions

CCSS.Math.Content.7.SP.A.1

CCSS.Math.Content.7.SP.A.2

NJCCS - Science
Changes in environmental conditions
can affect the survival of individual
organisms and entire species.
Various human activities have
changed the capacity of the
environment to support some life
forms.
The number of organisms and
populations an ecosystem can support
depends on the biotic resources
available and on abiotic factors, such
as quantities of light and water, range
of temperatures, and soil composition.

Common Core Standards: English Language Arts:
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CCSS.Math.Content.7.G.B.4

5.3.6.E.1

5.3.6.C.1

5.3.6.C.2

SL.6.1 – 6.6; SL7.1-7.6,
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Goal: Students will use a variety of math skills in real-world applications while exploring the natural
environment of Duke Farms.
Objective: Students will be able to measure using different methods, estimate sizes of trees and
draw trees to scale.
Objective: Students will be able to understand carrying capacity of a habitat, describe essential
characteristics of a habitat and define limiting factors. Students will graph populations.
Objective: Students will estimate the size of an area, the number of trees in an area and
measure the area of damaged and diseased trees.
Objective: Students will understand the importance of ratios when exploring the natural world
and will identify applications for their use.
Materials Needed:
·
·
·
·
·
·

Clipboards with pencil/pen attached
Duke farms Eco-Kit (Optional) (requires a $250 refundable deposit) 1 per instructor, more if
desired
Exploring Nature Mathematically Lesson Plan and Activity Sheets – 1 per student
Laminated Duke Farms Map – Available at Front Desk in Orientation Center
Long String, Ball of Twine - 1 for each group
Yard Stick, Ruler - 1 for each group

Duration: 2.5 hours
Distance traveled by foot: Approximately 2.25 miles
Vocabulary:
Habitat, limiting factors, population, balance of nature, ecosystem, dispersal, seeds, diversity, tree,
estimate, scale, square foot, succession
Procedure:
Introduction: (5 minutes)
Assemble all students in the Farm Barn Orientation Center. Here you can obtain a Teacher’s Eco-Kit
(optional) and laminated Duke Farms Maps. Please use this time to have the students use the restroom
as facilities are limited once you head out into the field. This is also a great time to divide the students
into groups, if you haven’t done so already. Explain to the students that they are at Duke Farms, a
property dedicated to protecting and creating habitats for native plants and animals. Review what a
habitat is with your students. (A habitat is a home for animals.) Explain to the students that they will be
going outside on a hike to explore nature using mathematics. Ask them if they can think of ways that
nature and math overlap. If they are having trouble, ask them how people may use math in nature. At
Duke Farms we conduct research on native plants and animals, measure the effects of our regeneration
initiatives (planting native plants and removing invasive plants) and we measure the amount of natural
resources we use and aren’t using through our sustainability initiatives. Explain that math is an essential
3
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part of our work at Duke Farms and without math and knowing how to do math we couldn’t prove that
all of the work we are doing to help the plants and animals is working. We also have to use math every
day to figure out the number of plants we need per square foot and the number of seeds we need to
create a meadow. We are going to go explore nature mathematically so we have a better
understanding of the important role math plays in the environment and the protection of the
environment.

Introduction Activity: (15 minutes)
You can do these activities as a class or divide the students into 3 groups and have them share their
information. The calculations can be completed at another time, or estimated.
Have the students gather in front of the “Regenerating Native Landscapes” wall in the Education Gallery.
Here you will notice the section entitled “Locating Duke Farms within the Piedmont Region” (Piedmont
is defined on the wall – but is basically a hilly region of the eastern US, between the Appalachian
Mountains and the Ocean.) As you can see on the map, Duke Farms is in the Piedmont Region of the
United States. The plants and animals and climate, geology and topography are similar for this entire
region. Have the students notice the graphic showing the size of Duke Farms in relation to the
Piedmont Region of the US and NJ. Review these numbers and ask the students to complete the
calculations on their worksheet (1-3). Students may estimate the answers, if that works better for your
group. Next, have the students move over to the Ecosystem Services interpretative panels. Here you
will find 2-sided panels that explain what nature gives back to us. Have each student group choose a
panel and read each side. Have the students discuss with the rest of the group what they have learned
from their panel. Have them answer the questions on the worksheet (4-6). Finally have the students
explore the “What is Your Stewardship Profile” exhibit. Here they will find a number of facts and details
about how they can conserve energy and natural resources. Assign each student or group of students to
read one of the facts. Have them share what they have learned with the class. Ask the students what
they can do to help save energy and natural resources. Have them answer the questions (7-9) on the
worksheet.
Explain that now that they have exercised their brains and gotten into a mathematical mindset, they are
now going to head outside for a hike (long walk through nature) to examine other ways they can explore
nature and the environment using math. Remind them that they are in a place that was built as a home
for animals and that they should respect this environment. You may want to take this time to have the
students look at the map and notice the scale on the map. The scale is indicated in the lower right
corner of the map. The scale of a map is the ratio of actual distance to the inches on the map. We will
be doing a lot with ratios on this hike!
Eco-Kit Review and Distribution (5 minutes)
1. Explain to the students that they will be looking for habitats around Duke Farms.
They will be using some of the same tools that scientists use to look for habitats. Go
through the Eco-Kit, telling the students the names of the tools and how they will be
used out in the field. When the time comes in the field you may have to explain
this again and guide the students in their use.
2. Explain to the Students that we are borrowing these kits, they do not belong to us
and we must be very careful to make sure we bring them back exactly as we
borrowed them.
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3. Distribute the Eco-Kits. Ask the students to refrain from opening them until they get
to their first stop on the hike.
Activity: (1.5 hours)
1. Depart the Farm Barn Orientation Center via the front doors and follow the gravel path to the
right. You will pass a pavilion with a Green Roof on it on your left. Keep following the gravel
walk to Habitat Lane. Bear right to follow Habitat Lane across Duke Parkway West. There is
button to press to indicate to cars that you will be crossing the road. Wait for the cars to stop
before crossing. If the Crossing Guard is there, please follow his/her directions. When you cross
into the core of Duke Farms you will be on a paved road. Follow this paved road, Central Way,
to Research Path. Along the way you will walk through a “tunnel” of trees. This is called an
allée, in landscaping terms, which is the term for two rows of trees of the same kind along a
walk way. These trees will be the subjects of your first math exploration. (This activity is
adapted from “How Big is Your Tree” from the Project learning Tree curriculum book.) Stop the
students near these trees. Ask them about times when they have measured anything. What
tools did they use? Did they have help? Why did they measure it? What did they learn by
measuring it? You may want to share a measuring story of your at this time as well. Explain that
in the past people used their own bodies (feet, hand spans, etc.) to measure objects. Ask the
students what might be the problem with this (people have different sized feet and hands!), if
they have trouble coming up with an answer ask them to compare their hand and feet sizes.
Then have the students illustrate this point by having them line up in a row across Central Way
and walk 10 feet (Walking heel to toe 10 times). Did they all end up in the same place? Explain
that today we are going to measure a few trees around the property. Ask the students how
they would measure these Sycamore trees (the large trees along Central Way that are planted in
a line and have the white and green mottled bark). What tools would they use? How would
they get to the top? Why would people want to measure trees in the first place?
They are going to measure the trees using different methods and fill in their answers in the
Activity Sheet.
Tree 1 – Any tree in the Sycamore Allée along Central Way
Tree 2 – Large Bur Oak tree near Bench on Research Path
Tree 3 – Any tree they would like to use along the way
Repeat each of the activities below for 3 different trees.
a. Measure the Circumference of the Tree
i. Estimate - have the students estimate the circumference of the tree in inches or
feet. Be sure they enter this number onto their worksheet.
ii. Arm Spans – have the students measure the circumference using their arm
spans and then enter this onto the worksheet.
iii. Ruler and a String – have the students wrap the string around the trunk,
marking how much string it takes to wrap completely around without
overlapping. Use the yard stick or ruler to measure the string. Enter this into
the worksheet.
b. Measure the Crown Spread (branch spread) of the Tree
i. Estimate – Have the students estimate how wide they think the crown spread is
ii. Pacing – Have the students measure the number of heel-toe paces it takes to
get from one edge of the crown to the other. Enter this into the worksheet.
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iii. Ruler and a String/ Tape Measure – Have the students use the ruler/string
method or a tape measure to measure the width of the crown. Enter this into
the worksheet.
iv. How can the students convert their pacing into feet to see how accurate they
were using the pacing method? (Measure their pace in feet/inches and multiply)
c. Measure the Height of the Tree
i. Estimate – Have the students estimate how tall the tree is.
ii. Shadow – Students 1st measure their own height and then the height of their
shadow to create a ratio of height to shadow height. Then the students measure
the shadow of their trees and using the same ratio they will determine the
height of their tree.
Tree’s Height = Student’s Height
Tree’s Shadow Student’s Shadow
iii. Ruler – Have one student stand at the base of the tree to be measured. Have
another student hold a ruler at arm’s length and walk backward, keeping the
arm stiff, until the top and bottom of the ruler line up with the top and bottom
of the tree. Note where the top of the partner’s head appears on the ruler.
Divide the length of the ruler by this figure.
For example: 12” ÷ 2” =-6”.
Measure the partner’s actual height and multiply it by the previous result (i.e.
6”)
For example: if the student’s height was 55” then the height of the tree would
be 55”x 6 and the height of the tree would be 330” or 27.5 feet.
iv. Now students will know how to measure a tree in the woods without using any
tools at all!
Ask students to compare their calculations. What would account for any differences? What
have they learned about estimating and measuring? Did the estimating get more accurate as
they measured more?
2. Once finished have the students will focus on the meadow along Research Path and the
meadow behind the Orchid Range as well as the Great Meadow near the Old Foundation.
(While the activities in this lesson plan do not include the Orchid Range, this is a nice stop to see
tropical orchids and there are also restrooms here.) Behind the Orchid Range is a Wildflower
Meadow. These are the locations for the next activity. This activity based on Project Learning
Tree’s – “Nothing Succeeds like Succession”. Succession is the orderly replacement of plant and
animal species through time in a given location, leading to a stable community. Meadows go
through successional stages starting with grasses and wildflowers, next shrubs start growing and
finally trees will begin to take over, eventually forming a forest. During this activity students will
record the various stages of succession seen in these three meadows and estimate the amount
of square feet of the meadow as well as the square footage covered by the various successional
stages. This information will be filled in the chart on the Activity Sheet. Duke farms employees
need to measure the size and area of meadows for plant and seed orders and also to figure out
how much time they will require to maintain these meadows.
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a. For each Meadow – have the students estimate the square feet of the meadow area.
Ask them how they think it would be best to do this. (The best way is to use the scale
provided on the map.) Have them enter the estimated areas into the chart on the
activity sheet.
b. The students will look for the following stages of succession in each meadow:
i. Grasses and Non-Woody plants only
ii. Grasses and Non-woody and Woody plants
iii. Grasses and shrubs with young tree seedlings
iv. Ground vegetation and Young Trees
v. Mature trees
The students will estimate the amount of meadow square footage is taken up by each
stage of succession.
3. Once you are finished examining the Great Meadow, find a large area of lawn near the Old
Foundation for the next Activity. This activity “Oh Deer” will help students identify essential
parts of habitat and the limiting factors that determine how many species a habitat can support.
This activity is adapted from Project Learning Tree’s “Oh Deer”. This is a physical activity where
students will be running. Students unable to run may be the record keepers.
a. Mark two parallel lines on the ground 10 to 20 yards a part. Ask students to count off in
fours. The ones become the “deer” and line up behind one line with their backs to the
other students. The other students become habitat components necessary to survive
(food, water, and shelter) and line up behind the other line with their backs to the
“deer”.
b. Explain that the deer need to find food, water, and shelter in order to survive in their
environment. If they do not then they will die.
c. In this activity when the “deer” is looking for food, it should clamp its hands over its
stomach. When a “deer” is looking for water, it should put its hand over its mouth.
When a “deer” is looking for shelter, it holds its hands together over its head.
d. A “deer” can choose to look for any one of its needs during each round of the activity.
Emphasize that the “deer” cannot change what it is looking for during a round. It can
only change what is looking for at the beginning of each round.
e. The other students are the food, water, and shelter. Students get to choose what they
want to be at the beginning of the round. They show their choice in the same way as the
“deer” have. Emphasize to these students that they cannot change what component
they are during a round. They can only change at the beginning of each round.
f. The teacher should begin the first round by asking all students to make their signs—
hand over stomach, mouth, or head. Emphasize that students should choose one of
these symbols before turning around to face the other group.
g. When the students are ready tell them to “GO!” At this time each “deer” and each
“habitat component” turns to face the opposite group continuing to hold their sign
clearly.
h. When the “deer” see the “habitat component” that matches what they need, they
are to run to it. Each “deer” must hold the sign of what it is looking for until getting
to the matching “habitat component.”
i. Once the “deer” find their correct component they should take it back to their line,
and the “habitat component” becomes a “deer”. Any “deer” who fails to find its
“habitat component” dies and becomes a “habitat component” on the other side and
7
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becomes available as food, water, or shelter to the “deer” who are still alive.
j. “Habitat components” not taken by a “deer” continue to be “habitat components”.
k. The activity should consist of 12-15 rounds. Record keepers record the number of “deer”
at the beginning of the activity and at the end of each round so that students can graph the
results in the classroom or after the activity is finished.
Ask the students what this tells them about the capacity of a habitat. What are the limiting
factors?
You can create a graph indicating the number of deer on the ‘y’ axis and the number of years
(rounds) on the ‘x’ axis and enter in the data recorded for each year. What does this graph tell
the students about animal populations?
What do they think would happen to the graph and the animals if one of the pieces of a habitat
was taken away (for example shelter is taken away when a developer builds houses where a
forest used to be)?
In NJ right now, deer are a problem because they outnumber their resources. This is primarily
due to fragmentation of forests and homeowners’ lawns creating the perfect “edge” habitat
that they like so much.
4. After the rousing game of Oh Deer, students will now go down the steps at the Old Foundation
and make their way to Woods Lane. You will be entering Migration Woods. Here is the location
for the next activity. Trees in Trouble will have students guessing the cause of injury or death to
trees, looking for life in dead trees and learning the history of a tree by looking at the rings.
a. Discuss what may cause a person to become sick or unhealthy. Ask students if they think
if a person is stressed out, are they more likely to become sick? Why? Ask the students
to look around the woods. Do they see unhealthy trees? How do they know they are
unhealthy? Ask students what they think may cause trees to become unhealthy.
b. Ask the students groups to create a survey area of 100 square feet in Migration Woods.
This area should include at least 5 trees. Once this is laid out, have the students use the
Tree-tective Trouble Guide to find problems with their trees. The students will tally the
occurrences of damage and death in trees and answer questions on their activity sheets.
The students will also count the number of trees in their survey area and estimate the
number of damaged and dead trees in their survey area. They can draw a conclusion
about the health of the forest by calculating the total area of Migration Woods and
using their percentage of damaged trees as a guideline, determine how many trees are
in the woods and how many are unhealthy.
c. The students will also spend some time looking at tree rings. Thanks to Hurricane
Sandy, we have a number of trees that fell. Though we are sad they fell, it gives us a
great opportunity to learn about the history of a tree. As many people know – you can
learn the age of a tree by counting the rings. You can also tell what happened to the
tree during those years by looking more closely at the tree rings. Students will refer to
their “Life of a Tree Guide” to tell them more about the story of their tree.
d. Each student group should choose 1 tree stump to examine. Then the students will:
i. Count the rings on a tree (just the dark rings or the light rings – 1 of each makes
up a growing year). Students should record the age of their tree.
ii. Measure the diameter of the stump and draw it to scale on their worksheet.
8
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iii. Examine the rings closely and write down the event the tree went through and
at what age.
iv. Ask the students to examine their data and share with the rest of the class.
Why are some smaller trees older than the larger trees? What does that tell you
about how trees grow?
v. Did anyone learn anything about their tree that they thought was interesting?
vi. Who would like to share the story of their tree with the class?
5.

Once you have finished in Migration Woods, you will follow the path to Habitat Lane and back
to the paved road, Central Way. Make a right on Central Way. Follow Central Way. You will
eventually end up back at the gate. The crossing guard will assist you in crossing Duke Parkway
West. Return to the Farm Barn Orientation Center. As you walk back ask the students to look
for more examples meadow succession, unhealthy trees and large trees they would like to
measure.

Conclusion:
Review with the students the various ways they used math to explore nature. Ask them if they can think
of any other examples of using math to explore nature that they would like to share with the class. Ask
the class for a volunteer to summarize the importance and value of math skills in exploring and working
with the environment. Ask the students what they are going to go home and tell their family about
what they learned today. If you have time, ask the students to come up with new ways to use math in
exploring nature and the environment.
Do this at Home or at School:
Students can take their family and friends on a hike and measure large trees with them, tell the stories
of the trees by looking at the rings and if they have anough family and friends in one place, they can play
their own game of Oh Deer!. Students should explain what they have learned to their family and
friends.
**DISCLAIMER**
Duke Farms serves as a habitat for native plants and animals. Care should be taken when exploring the
grounds. Hazards such as open waterways, roadways with bicycles and vehicles, poison ivy and stinging
and biting insects (including ticks) are present on the property. Adults are responsible for the minors in
their care. Precaution should be taken to avoid prolonged exposure to the sun as well as to biting and
stinging insects. Participants should bring water with them. Participants should familiarize themselves
with potential hazards and act accordingly. This is a carry-in, carry-out facility so all garbage created
during your program should be taken back with you to your school.
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Teaching a Student to Use a Compass
Begin by teaching children the four basic directions: north, east, south and west. An
easy way to help children remember these is to use mnemonic device, such as "Never
Eat Shredded Wheat" or "Never Eat Soggy Waffles." Show children how each letter in
the phrase stands for a direction (the "n" in "never" represents "north"), and teach them
that the order of the directions in the mnemonic device is the same as the rotation of a
clock's hands.
Show children a basic map, and Introduce the compass rose (a one-dimensional
representation of a compass typically featured in the corner of a map). The compass
rose marks both the four directions and the four intermediary directions (northeast,
southeast, southwest and northwest). Provide opportunities to practice reading
intermediary directions on the map.
Show children a compass and explain that it will always point to the north. Allow
children to practice turning their bodies in different directions and moving the compass
to various locations, noting which direction the compass points each time.
Practice finding directions other than north. South is the easiest to find, since it's simply
the opposite of north. If you want to go south, you just go the opposite of the way the
compass is pointing. To find east, go to the right of the direction the compass points. To
find west, go to the left of the compass arrow. You can play a "Which Way?" game in
which you have children take three steps in one particular direction, then three steps in
another direction, and so on, ending in a special predetermined location.
Once children are proficient at reading basic maps and using a simple compass, they
can combine the two skills and begin using the compass to get from one location to
another. This can be done by creating imaginary treasure hunts or embarking on trips to
"mystery destinations" in the car, or through other fun practice games.
One authentic way to practice compass-reading skills is in the car. Have children
determine the direction the vehicle is heading at each turn, and also in the context of the
trip as a whole. For example, you might ask, "If we have to drive east to get to the
school, which way will we drive to get home?" With large groups of children, you may
put students in pairs or triads and have them share a compass, completing activities
together while you facilitate discussion

Read more: http://www.ehow.com/how_4841689_teach-children-how-usecompass.html#ixzz1xg2eYsFm
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Exploring Nature
Mathematically
Activity Sheet
(Some activities adapted from Project Learning Tree, Project WILD)

Where we are in the World:
Calculate the answers for the following problems given the following information:
The United States covers 3,790,000 square miles
The Piedmont Region of the United States Covers 80,000 square miles
New Jersey is 8,722 square miles
The Raritan River Watershed is 1,000 square miles
Somerset County NJ is 305 square miles
Duke Farms is 4.2 square miles
1. What percent of the square miles of the State of NJ is Duke Farms?
_______________________________________________________
2. What percent of the square miles of the United States is considered the Piedmont Region?
_______________________________________________________
3. What percentage of the square mileage of NJ makes up the Raritan River Watershed?
_______________________________________________________

Ecosystem Services:
Calculate the answers for the following problems given the following information:
70% of the Earth’s Surface is covered with water.
1% of that water is useable by humans.
The average American uses 80-100 gallons of water per day.
Due to deforestation and wind and rain erosion, the US is losing soil 10% faster than it can naturally be replaced.
99% of crop pests are controlled by natural predators.
There are 311,591,917 people in the United States.
4.

If the earth is 198 million square miles, how much is covered by water?
___________________________________________________________

5.

6.
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A. If you were to reduce the amount of water you use daily by 10% how much water would you
be using per day? ______________________
B. If everyone in the United State cut their water use by 10% how many gallons of water would
we save per day?
________________________________________________________________________
If 1” of topsoil can naturally be replaced in 250 years, how fast is it eroding?
________________________________________________________________________
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Exploring Nature Mathematically Activity Sheet
What is Your Stewardship Profile?
Calculate the answers for the following problems given the following information:
There are 3,180,854 households in New Jersey.
The population of NJ is 8,864,590.
One hamburger can take up to 630 gallons of water to produce.
Each home with an air condition releases 2 tons of carbon dioxide into the air.
7.

8.
9.

Ask your class how many hamburgers they have eaten in the last 2 weeks. Put a tally mark on
the line below for each hamburger they have eaten:
_____________________________________________________________________ Total: ____
Now if the students didn’t eat any hamburgers at all for 2 weeks, how much water would be
saved? _________________________________________________________________________
Why is it important to save water? __________________________________________________
If each person in NJ ate 1 less hamburger a year, how much water would be saved?
________________________________________________________________________
If 75% of the households in NJ have air conditioners, how much Carbon Dioxide is being released
into the atmosphere each year because of air conditioning?
_______________________________________________________________________________

How Big is Your Tree?
Circumference Estimate

Circumference Arm Span

Circumference Ruler/ String

Crown Spread Estimate

Crown Spread Pacing

Crown Spread Ruler/ String

Height Estimate

Height Shadow Ratio

Height Ruler

Tree 1
Tree 2
Tree 3

Tree 1
Tree 2
Tree 3

Tree 1
Tree 2
Tree 3

What have you learned about estimates versus measuring?
_____________________________________________________________________________________________
Why do you think professionals would need to measure trees?
_____________________________________________________________________________________________
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Exploring Nature Mathematically Activity Sheet

If 1” = 10’ draw a line the length of the crown spread of each of the trees below:

If 1” = 10’ draw a circle representing the spread of each of your trees in the area below.

If 1” = 10’ draw a vertical line representing the height of each tree in the space below.
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Exploring Nature Mathematically Activity Sheet
Nothing Succeeds like Succession
Enter the square feet of spaces taken up in each meadow by the following stages of succession:
Meadow 1 –
Research Path

Meadow 2 –
Orchid Range

Meadow 3 –
Great Meadow

Estimate Size of
Meadow in Square Feet
Grasses and NonWoody plants Only
Grasses and Woody and
Non Woody plants
Grasses, Shrubs, with
Young Tree Seedlings
Ground Vegetation and
Young Trees
Mature Trees

What percentage of these three meadows is in the “grasses and non-woody plants only” stage of
succession? ____________________________________________________________________
In the space below draw one of the meadows to scale (1” = 100’). Be sure to include the areas of various
stages of succession!
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Exploring Nature Mathematically Activity Sheet
Trees in Trouble
Put a tally mark for each occurrence of every problem on all trees in the chart below
Tree 1

Tree 2

Tree 3

Tree 4

Tree 5

Broken
Branches
Attached
Broken
Branches
Hanging
Broken
Branches on
Ground
Trunk
Damaged
Branch Stubs
Cracked Trunk
Split Trunk
Tree Leaning
Tree
Vandalism
Broken Off
Trees
Insect Feeding
on Leaves
Leaf Deformed
Rotten Spots/
Holes
Dead Tree

1. How many trees are in your survey area? ______________________________________
2. What percentage of trees is damaged or dead? ________________________________
3. What do you think caused the problems with the trees in this area?
________________________________________________________________________
4. Choose 1 tree. Measure the area of damage on the tree. What is the total area of
damage? ______________ What percent of the entire tree is that? ________________
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The Life of a Tree
1. Age of Tree: ____________________________ years old
2. Circumference of the Tree: ________________________ inches/feet
3. Using the Reading Tree Rings Guide tell the story of your tree:
· Year ____ Event ___________________________________________________
· Year ____ Event ___________________________________________________
· Year ____ Event ___________________________________________________
· Year ____ Event ___________________________________________________
· Year ____ Event ___________________________________________________
· Year ____ Event ___________________________________________________
· Year ____ Event ___________________________________________________
· Year ____ Event ___________________________________________________

4. In the space below, draw a picture of your tree stump to scale. 1” – 1’. Be sure to
include the rings and any evidence of events.
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Glossary:
Balance of nature - population equilibrium among organisms and their environments resulting
from continuous interaction and interdependency
Diversity - A variety of different organisms
Ecosystem - The interacting system of a community of organisms and their non-living
environment - The external factors that affect the success of an organism.
Estimate - An approximate calculation or judgment of the value, number, quantity, or extent of
something
Habitat - The place where an organism lives
Limiting factors - A limiting factor (also known as a "constraining" factor) limits the growth or
development of an organism, population, or process
Non-woody - not consisting of or resembling wood
Population –a particular section, group, or type of people or animals living in an area or country
Ratio - The quantitative relation between two amounts showing the number of times one value
contains or is contained within the other
Scale - The ratio of the length in a drawing (or model) to the length of the real thing
Shrub - A woody plant smaller than a tree, with several main stems arising at or near the
ground
Square Feet - a unit of area equal to one foot by one foot square
Succession - the gradual and orderly process of change in an ecosystem brought about by the
progressive replacement of one community by another until a stable climax is established
Tree - A woody perennial plant, typically having a single trunk growing to a considerable height
and bearing lateral branches at some distance
Woody - Forming or consisting of wood
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