What’s Your Habitat?

Summary
Students explore basic survival
needs of humans and wildlife by
drawing their own homes and
neighborhoods.
Grade Level: K-4; 5-8
Time:
1 class period
(30-45 minutes)
Subjects:
Science, Language Arts, Art
Skills:
Analysis, comparison, application, description, synthesis
Learning Objectives:
Students will be able to:
■ Name the four basic survival
needs of humans
■ Recognize that humans
share the same basic needs
as all other living things
■ Create a picture showing how
a habitat provides humans with
what they need to survive
■ Compare human and other
animal habitats
■ Identify how animals meet
basic needs in habitats
Materials:
■ Paper
■ Crayons/markers
■ Pictures of a human house,
animal homes, animals in a
habitat and examples of
different habitats (Start with
pictures of forest, desert,
grassland and add local
habitats students recognize.)
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Activities

Background
All forms of life, from humans to
cows to bears to flowers, need
certain things to live. Survival
depends on getting enough food,
water, cover and places to raise
young. Animals, plants, fungi
and microbes share these same
survival needs, though it is a little
more challenging to think about
how plants and microbes meet
these needs. This activity focuses
exclusively on animals. (Educators
may challenge older students to
look at the needs of plants and
microbes as well.)
Animals must have a place to live
where they can get food, water,
cover and places to raise young.
Cover may mean protection from
sun or other elements as well
as protection from other
animals (called
predators) that
may eat the animal. Places to
raise young can
also mean a protected
spot, like a bird’s nest, or
an area with specific qualities that
enable offspring to survive. For
example, monarch butterflies lay
their eggs on milkweed plants,
which provide some cover as well
as a food source for growing
monarch larvae. Therefore, a
monarch habitat must include
milkweed plants for the butterfly
to raise young.
Do humans have the same
requirements as animals? They
do. Humans build houses for
cover and places to raise young.
Other animals may build nests or
burrows for protection or cover.
Still others take cover where they
find it, under trees or in a large
herd. But for all animals (including humans), home is much bigger than a house. It’s the entire
neighborhood where an animal
gets the food, water and cover it
needs to survive. Scientists call

this home or place its habitat.
For humans, habitat may mean
the neighborhood or city in
which they live.

Procedure
1. Ask students, What do all
humans need to survive? Which
of these do plants and animals
also require? Focus on the four
basic survival needs true for all
living things. Guide class to generate a list with these needs: food,
water, cover and places to raise
young. Write the list on the
board. Students may give other
answers, which you can put with
the four major categories.
2. Ask, Where do humans get the
food, water, cover and places to
raise young they need to survive?
Generate a list of student
answers. On the board, you may
may want to draw a picture of
your own home/neighborhood to
show where he/she locates food,
water, cover and places
to raise young.
3. Pass out art materials to
students and ask them to draw
their home. They can start with a
picture of the house or building
where they live. Tell them to
leave space around the house to
add other parts of their neighborhood where they meet their basic
survival needs. Have them each
pick a color to represent each of
the four basic needs and write it
on the bottom of the paper.
4. Ask, Where do people get food?
(Perhaps from a supermarket or
garden?) Where do they store

and cook food? Have them add
these places labeled with “food”
(in the food color) to the drawing. Guide students to think
about other needs. Where does
the water they drink and bathe
with come from? Is it
from a well in the area
or is it piped into their
home from a reservoir?
Where do they go to
escape heat and sun or
rain and snow? What
other habitat elements
do they need to survive?
To think about places to
raise young, they should
consider themselves the
“young” and think about
how their parents met
this need. Add pictures
of these to their drawings of “home.” Use the selected
colors to label pictures to show
what it provides for them (i.e.
water).

5. Upon completion, have each
student share his or her picture
with the class. On the board,
note how many of the habitat
elements (food, water, cover and
places to raise young) students
included on drawings. Which
needs appear on everyone’s
drawing? Tell students that they
have just drawn their own habitat. Habitat is home, the place
where humans get all that they
need to survive. Like all animals,
habitat is where humans satisfy
the most basic survival requirements - the food, water, cover
and places to raise young. (For
those who didn’t include the four
habitat elements, have them go
back and draw the missing ones
in.) Display drawings.
6. As a wrap-up, compare the
students’ habitats to pictures of
animal habitats in the wild. Use
pictures of animals that build a
home to live in, such as an ant,
a bird or a beaver. Then show
pictures of animals that do not

alter their environment, but find
cover all the same – a snake that
lives between rocks, for example.
Discuss how the habitats are the
same or different. Ask students,
How might animals find the
food, water,
cover and places
to raise young
in the habitat?

Modifications for
Older
Students
1. Follow the
procedure for
younger students, but do not
provide as much detail as to the
source of their basic habitat elements. Instead, challenge students to identify all the places
that help them meet their basic
needs within their territory
(neighborhood).
2. After students draw their
habitat, challenge them to design
and draw a Mars colony. (Alternatively, focus on designing a
space station or a colony on the
moon.) Have them think about
the basic needs of living things
and how they would meet these
on a faraway planet that’s very
different from Earth. Have them
research how the physical environment of Mars (or space or
moon) differs from Earth’s. They
will need to include: a food
source, a water source, an oxygen
source (air is a critical need for
living things, but one taken for
granted on Earth), cover from
the harsh environment and
places to raise young.
3. Once drawings are finished,
have students present their ideas
to the class and display. Discuss
choices that students made.

Ask students if they think that
humans depend on the physical
environment of Earth to survive?

Extensions
✔ Have the class do a large
mural of their combined habitat.
Basing the mural on the individual habitat pictures students
drew, compile a large drawing as
a group, adding in the different
features students identified. Perhaps a whole neighborhood
habitat will emerge, which can
remain on the wall of the classroom and be referred back to in
later lessons.

Assessment
✔ Have students keep a journal
for a day or a week in which
they will write down each time
they eat, drink water, sleep in a
safe shelter, find cover to escape
the heat or cold and where and
how they found these things in
their habitat. Did they ever leave
the habitat they drew during this
activity? If so, what were they
looking for? Do they think it
was a “basic survival need” that
should now be added to the
drawing? Review their journals
for evidence of correct application of habitat ideas to their
own lives.
✔ Have students observe an animal at home or on the schoolyard for up to a week. Keep a
similar journal to that outlined
above for their observations.
National Wildlife Federation
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Starburst Energy Pyramid
Summary: Students will model energy transfer through an ecosystem using Starburst candy as the
energy.
Materials:




Two bags of starburst per class. (You can reuse them or let kids eat them after the activity.
Students can be asked to bring them in.)
Student page (attached)
Energy Pyramid illustration for overhead (attached)

Instructional Procedures:

1. Count the number of individual Starbursts candies in the two bags. Read the introduction and
procedures with the class so they what data they are collecting.
2. Set up the energy pyramid by placing students in the positions shown in the following drawing.
3. All the students need to be facing the same direction and about 10 to 15 feet apart from the
row before them and at least arms with apart from the students next to them.
4. The student in the "sun" role throws the starbursts a handful (5-10) at a time over their shoulder
to the "Producers". The "Producers" cannot take steps to get the starbursts but can only reach
with their hands.
5. Record the number of starburst transferred to the "Producers" and then have the "Producers"
throw to the next energy level, the "Primary Consumers". When they throw, the "Producers" all
need to throw at the same time, again behind their backs. The "Primary Consumers" however,
can take only one step in whichever direction needed.
6. Record the number of starbursts transferred and continue to the next energy level. This time the
"Secondary Consumers" can take two steps. Again the "Primary Consumers" need to throw at
the same time over their back.
7. Record and continue to the tertiary consumer. Record the final number and be sure students
observe the energy lost by looking at all the starbursts on the ground before they pick them up.
Have the students reflect on the activity. These are the types of questions I ask the before we go inside:








How is this energy pyramid similar to the energy pyramids in real life?
Why did we use starbursts?
Why couldn't the producers move to get food?
Why could the consumers move to get food?
Why could the secondary and tertiary consumers take more than one step (they generally have
a greater range)?
How is this activity a poor model of a real energy pyramid?
In real life how does energy get “lost” or used up?



Why did or didn’t the Tertiary Consumer get any starbursts?

Sometimes the consumers are more effective at capturing food than the plants are and then the
numbers are off. Adjust the size of the energy pyramid for next class or do another trial to see if they get
better numbers. You may wish to have the producer students take off a sweater or use their shirt to
capture more starbursts. Then you can discuss how some organisms are more efficient and can out compete others.
Once inside work as a class through the energy transfer data to calculate the percent of energy lost or
transferred by each energy level. (You might expect the numbers to be between 15-20% energy
transferred to the 3 consumer).

Example: Starting Starburst 200





Producers received 26 – 87% energy loss, 13% transferred
1 Consumers received 5 – 80% loss, 20% transferred
2 Consumers received 1 - 80% loss, 20% transferred
3 Consumers received 1 – 0% loss, 100% transfer

Bibliography:
Lesson Design by Jordan School District Teachers and Staff.

Author:
Utah LessonPlans
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Ecological Interactions Activity
Teacher Guide
Module Overview

Students will be introduced to basic
vocabulary about ecological relationships
(symbiosis, mutualism, competition, parasitism,
commensalism, generalists, and specialists). Then,
students will be split up into groups of three to do an
activity that simulates these different relationships.
Each student will represent a different species
competing for limited food (M&Ms). Between
rounds, students will count how many M&Ms they
collected and answer questions. Through this
activity they will learn why no two species can
occupy the same niche in a community, and be able
to predict what would happen if an invasive species
was introduced into the ecosystem.

Curriculum Links

Missouri Science Standards
All populations living together within a community interact with one another and with their
environment in order to survive and maintain a balanced ecosystem:
4.1.A-a. Explain the nature of interactions between organisms in different symbiotic
relationships (i.e., mutualism, commensalism, parasitism)
4.1.A-b. Explain how cooperative (e.g., symbiosis) and competitive (e.g., predator/prey)
relationships help maintain balance within an ecosystem
4.1.A-c. Explain why no two species can occupy the same niche in a community
Next Generation Science Standards
HS-LS2-6. Evaluate the claims, evidence, and reasoning that the complex interactions in
ecosystems maintain relatively consistent numbers and types of organisms in stable conditions,
but changing conditions may result in a new ecosystem. [Clarification Statement: Examples of
changes in ecosystem conditions could include modest biological or physical changes, such as
moderate hunting or a seasonal flood; and, extreme changes, such as volcanic eruption or sea
level rise.]

Goals

1. To describe the difference between mutualism, parasitism, and competition.
2. To explain why no two species can occupy the same niche in a community.
3. To predict what could happen if an invasive species is introduced into an ecosystem.

Timing

This activity takes about 60 minutes to complete.
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Kit Materials

Ecological Interactions Activity
Teacher Guide

Provided by the Young Scientist Program (per group of 3 students)
-1 bowl of M&Ms
-3 stacks of note cards (one per student)
-3 empty cups (one per student)
-student worksheet
-3 plastic spoons (one per student)
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Ecological Interactions Activity
Teacher Guide
Course:
Week of:

Lesson Design Tool

Teacher:
Grade Level:

CONTENT AREA:

DIFFERENTIATED INSTRUCTION/CROSS CONTENT
INTEGRATION

Goals: Big Idea/Concept
1. To describe the difference between mutualism,
parasitism, and competition.
2. To explain why no two species can occupy the
same niche in a community.
3. To predict what could happen if an invasive
species is introduced into an ecosystem.
Grade Level Expectation/Objective: (WHAT are
you going to teach?)
EC.4.1.A.9-12.a. Explain the nature of interactions
between organisms in different symbiotic
relationships (i.e., mutualism, commensalism,
parasitism)
EC.4.1.A.9-12.b. Explain how cooperative (e.g.,
symbiosis) and competitive (e.g., predator/prey)
relationships help maintain balance within an
ecosystem
EC.4.1.A.9-12.c. Explain why no two species can
occupy the same niche in a community
Essential Question(s)/DOK: Higher Order
Questions (scaffolded questions to get to Big Idea)
-If the environment changed suddenly, what kinds of
species would have a better chance of surviving?
-In what ways can one species affect another
species?
-What human activities may be impacting other
species? What are the risks involved in this?
Assessment/Performance Task: How will students
SHOW what they have learned?
Responses on handout/discussion questions
Vocabulary
Abiotic, biotic, symbiosis,
parasitism, predation,
herbivory,
competition,
mutualism,
commensalism

Vocabulary Strategies

Technology/Manipulatives
Spoons, bowls, M&Ms, cups, note cards

HOW will you teach the content? (groups, strategies,
accommodations, variation, etc.)
-Key vocabulary will be introduced to the class as a
whole
-Students will break into small groups to do an
activity (where they pretend they are different
species to model the various species-interactions
discussed in the introduction)
-Students will discuss and respond to questions on
the handout
-The class will come together as a whole at the end
to discuss the activity and address the broader
questions about how human activities may be
affecting other species

Teacher Reflections/Student Work Analysis

Reteaching Strategies
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Ecological Interactions Activity
Teacher Guide

Background

A niche is the way of life of a species, or its role in an ecological community (what it eats,
where it lives, how it interacts with other species, etc). For example, the niche of a honey bee is the
time of day it is active, the type of flowers it gets nectar from, the temperature range it can survive,
where it builds its hive, which other species it interacts with, and how it interacts with those other
species (mutualism, parasitism, commensalism, etc). Another way of thinking about a niche is that
it is the sum of the biotic (living) and abiotic (nonliving) resources that a species uses.
Species do not live by themselves—they live in ecological communities and are constantly
interacting with other species. Something that affects one species will impact all the other species
it interacts with. For example, if a frog species goes extinct in a community, then the snakes that
usually eat it will have to find another food source or they will go extinct as well. And since there
are no more frogs left to eat the moths, the moth population might increase so dramatically that it
becomes out of control and eats all of the plants in the community, leaving no food for other plant
eaters.
Species can have many different types of interactions with each other, some interactions
help both species, some help just one of the species, and some can be negative for one or both of
the species. All of these interactions are needed to maintain balance in an ecosystem. Symbiosis
means “to live together,” and happens when two species have a close relationship with each other.
Interactions that fall under the category of symbiosis are mutualism, parasitism, and
commensalism.
Parasitism is an interaction that harms one species and benefits the other species. A
parasite lives on or in a host organism. For example, tarantula wasps lay eggs in tarantulas. This
benefits the wasps because the larvae eat the tarantula’s tissues, killing the tarantula. Other types
of interactions that harm one species and benefit the other are predation (where a predator eats
its prey) and herbivory (where the consumer eats a plant species).
Competition is an interaction that harms both species. Two species are competing for a
limited resource. This reduces the fitness of one or both of the species. For example, hyenas
chase away vultures that are trying to eat the remains of the same zebra.
Mutualism is a type of interaction where both species benefit each other. For example,
bees and flowers have a mutualistic relationship. The flowers need to bees to pollinate them so
their seeds can be fertilized. Bees need flowers to make honey for their hives.
Commensalism is an interaction that benefits one species and does not affect the other
species at all. For example, while cattle graze in fields they unintentionally stir up insects that were
resting in the grass. Cattle egrets follow the cows’ paths and eat these insects. The egrets benefit
because cows help them find food. The cows are not benefitted or harmed by the egrets.
Interaction
Mutualism
Competition
Parasitism, Predation,
and Herbivory
Commensalism

Species 1
+
+

Species 2
+
-

+

neutral
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Ecological Interactions Activity
Teacher Guide
Some species are generalists, meaning they can eat many different types of foods. Raccoons are
generalists, since they can eat many different foods such as eggs, bugs, nuts, birds, and berries.
Other species are specialists, meaning they eat only a certain type of food. Koalas are specialists,
since almost their entire diet is eucalyptus leaves.

References and Further Information

“Ecological Communities”
http://www.globalchange.umich.edu/globalchange1/current/lectures/ecol_com/ecol_com.html
(Introduces ecological communities and food webs, and talks about keystone species.)
“National Geographic”
http://education.nationalgeographic.com/activity/ecological-relationships/?ar_a=1
(This discusses ecological relationships with a focus on marine ecosystems.)
“Untamed Science”
http://www.youtube.com/watch?v=zSmL2F1t81Q
(This is a 5-minute YouTube video about Mutualism, Commensalism, and Parasitism.)

Helpful Tips

Students may struggle to understand what a “niche” is, so it helps to walk them through a
specific example. Name an animal (such as a honeybee) and give them examples of its niche (the
time of day the bee is active, the type of flowers it gets nectar from, the temperature range it can
survive, where it builds its hive, which other species it interacts with, and how it interacts with those
other species, etc). Then ask a student to name another animal, and have the class come up with
examples for the things that make up its niche.
*Also, we’ve done the best we could cutting the species cards out, but sometimes the paper
cutter slips a little and cuts off a few words of the instructions. In case that has happened, the last
2 pages of this document includes the master with all of the species cards on it. You may want to
have this on hand while your students do the activity in case any of them ask you for clarification
about what their cards say.

Materials

Check that you have all the supplies that you will need before starting!
Per group of 3 students:
-1 bowl of M&Ms
-3 stacks of note cards (one per student)
-3 empty cups (one per student)
-3 plastic spoons (one per student)

Safety

It would be best if the students do not eat the M&Ms since many people have handled them.
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Ecological Interactions Activity
Teacher Guide
Protocol

1. Fill out the introduction portion of the handout as a class.
2. M&M Activity
a. Put students in groups of 3. Each student is a different species (Species A, B and C).
b. Each group gets a bowl of M&Ms. Each student gets a spoon, cup, and set of note
cards.
c. For each round, have students read the instructions on their note card about how
they can survive the winter. Students should keep their instructions hidden from other
group members.
d. With the bowl of M&Ms in the center of each group. Students will use a spoon to collect M&Ms
and place them into their cups. No stealing from other student’s cups unless your instructions
tell you to do so.
e. Each round lasts 1 minute (or less). At the end of the round, students should record
how many M&Ms each species collected, then return the M&Ms to the community
bowl and answer questions.
3. Have students answer the elaboration questions at the end of the handout, then discuss as
a class.

Introduction: Answer Key
A niche is: the way of life of a species, or its role in an ecological community (what it eats, where it
lives, how it interacts with other species, etc)
Symbiosis means “to live together,” and happens when two species have a close relationship with
each other.
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Ecological Interactions Activity
Teacher Guide
Interaction
1. Parasitism
(parasite lives on or
inside of a host)

Species

Species

+

-

1

2

Definition

Example

An interaction that benefits one
species and harms another.

2. Predation
(predator eats prey)
3. Herbivory
(organism eats a
plant species)

Mutualism

Competition

+

-

+

-

Tarantula wasps lay eggs
inside of tarantulas while
they’re still alive.
An interaction where both
species benefit.

Bees pollinate flowers.
An interaction that harms both
species

Hyenas and lions both try to
eat the same prey.
Commensalism

+

0

An interaction that benefits one
species and doesn’t affect the
other species.

Egret birds eat insects that
cows & horses disturb.

A generalist is a species that can eat many different types of foods.
For example, raccoons eat many things, including human garbage!
List another example: Cows and other grazing animals (most species)
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Ecological Interactions Activity
Teacher Guide

A specialist is a species that eats only a certain type of food.
For example, koalas only eat eucalyptus plants.
List another example: Pandas eat bamboo.
Activity Instructions:

Each person in your group represents a different species (Species A, Species B, and Species C),
so each person gets a different stack of cards. Don’t let anyone else see the instructions on your
card, or they’ll have a better chance of beating you!
Put the bowl of M&Ms in the center of your group, and give each group member a spoon. Use the
spoon to collect M&Ms—only one at a time. Leave your cup on the table, not in your hand. No cup
guarding! At the end of the round, count how many M&Ms you collected, fill out the table, and
answer the related questions. Then, put all of your M&Ms back into the community bowl for the
next round.
Round 1
Species A

Species B

Species C

Number of M&Ms in
the cup
Did this species collect
enough food to survive
the winter?
1. Which two species occupied the same niche in this community? How do you know?
Species A and Species B. They both only eat green M&Ms.
2. Which ecological relationship does…
a) …Species A and Species B have?
(mutualism / parasitism / competition / commensalism / none)
b) …Species A and Species C have?
(mutualism / parasitism / competition / commensalism / none)
c) …Species B and Species C have?
(mutualism / parasitism / competition / commensalism / none)
3. Why will two species not be able to occupy the same niche in a community for very long?
One species will outcompete the other and drive it to extinction.

The Young Scientist Program - Teaching Kits
http://ysp.wustl.edu
Washington University School of Medicine
Funding provided by The Leon Lowenstein Foundation

Ecological Interactions Activity
Teacher Guide

4. Was your species a generalist or a specialist? Why?
All were specialists. They can all only eat one color of M&M.

Round 2
Species A

Species B

Species C

Number of M&Ms in
the cup
Did this species collect
enough food to survive
the winter?
5. Which ecological relationship does…
a) …Species A and Species B have?
(mutualism / parasitism / competition / commensalism / none)
b) …Species A and Species C have?
(mutualism / parasitism / competition / commensalism / none)
c) …Species B and Species C have?
(mutualism / parasitism / competition / commensalism / none)
6. Was your species a generalist or a specialist? Why?
Species C is a generalist. Species A & B are specialists (only eat 2 colors).
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Teacher Guide
Round 3
Species A

Species B

Species C

Number of M&Ms in
the cup
Did this species collect
enough food to survive
the winter?
7. Which ecological relationship does…
a) …Species A and Species B have?
(mutualism / parasitism / competition / commensalism / none)
b) …Species A and Species C have?
(mutualism / parasitism / competition / commensalism / none)
c) …Species B and Species C have?
(mutualism / parasitism / competition / commensalism / none)

Round 4
Species A

Species B

Number of M&Ms in
the cup
Did this species collect
enough food to survive
the winter?
8. Which ecological relationship does…
a) …Species A and Species B have?
(mutualism / parasitism / competition / commensalism / none)
b) …Species A and Species C have?
(mutualism / parasitism / competition / commensalism / none)
c) …Species B and Species C have?
(mutualism / parasitism / competition / commensalism / none)

Species C
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Elaboration Questions
9. If the environment changed suddenly, for example because of global warming, do you think
generalist or specialist species would be better able to adapt and avoid going extinct? Why?
Generalist species. They are more likely to have food left after a big change.
10. What would happen if a new invasive species came into your ecosystem that ate blue, red, and
orange M&Ms and was better at collecting food than all three of your species?
The three species would eventually go extinct.
11. Using what you have learned about ecological interactions, think an example of each
interaction in which humans are involved:
a. Competition:

Humans compete with all organisms for space.

b. Parasitism:

Humans have many parasites: head lice, ticks, tapeworms, etc.

c. Mutualism:

We have mutualistic relationships with all domesticated plants/animals.

d. Commensalism:
Pigeons thrive in metropolitan ecosystems without really
affecting humans (except for being mildly disgusting).
12. “All populations living together within a community interact with one another and with their
environment in order to survive and maintain a balanced ecosystem.” Do you agree with this
statement? Why or why not?
Yes. Answers will vary.
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Teacher Guide

ROUND 1

ROUND 1

ROUND 1

SPECIES A

SPECIES B

SPECIES C

ROUND 2

ROUND 2

ROUND 2

SPECIES A

SPECIES B

SPECIES C

ROUND 3

ROUND 3

SPECIES B

SPECIES C

ROUND 4

ROUND 4

ROUND 4

SPECIES A

SPECIES B

SPECIES C

ROUND 3

SPECIES A
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Ecological Interactions Activity
Teacher Guide
ROUND 1--SPECIES C
What you need to do to survive:
You can eat yellow M&Ms. All
other colors of M&Ms will make
you sick. You must collect at
least 6 yellow M&Ms to survive
the winter.

ROUND 1--SPECIES B
What you need to do to survive:
You can only eat green M&Ms.
All other colors of M&Ms will
make you sick. You must collect
at least 6 green M&Ms to survive
the winter.

ROUND 1--SPECIES A
What you need to do to survive:
You can only eat green M&Ms.
All other colors of M&Ms will
make you sick. You must collect
at least 6 green M&Ms to survive
the winter.

ROUND 2--SPECIES C
What you need to do to survive:
You can eat any color M&Ms,
but you can only eat those that
Species A or B have put into their
cups (take them gently please).
You need at least 6 M&Ms to
survive the winter.

ROUND 2--SPECIES B
What you need to do to survive:
You can eat green and orange
M&Ms. You need at least 6
M&Ms to survive the winter. If
another species tries to take your
M&Ms, you cannot stop them.
No cup guarding.

ROUND 2--SPECIES A
What you need to do to survive:
You can red and blue M&Ms.
You need at least 6 M&Ms to
survive the winter. If another
species tries to take your M&Ms,
you cannot stop them. No cup
guarding.

ROUND 3--SPECIES C
What you need to do to survive:
You need 2 blue, 2 orange, and 2
red M&Ms to survive winter.
Unfortunately, you can only pick
up orange M&Ms. Species A and
B will have to help you out for
the blue and red M&Ms. After
picking up your 2 orange M&Ms,
put 2 orange M&Ms in both
Species A and B’s cups.

ROUND 3--SPECIES B
What you need to do to survive:
You need 2 blue, 2 orange, and 2
red M&Ms to survive winter.
Unfortunately, you can only pick
up red M&Ms. Species A and C
will have to help you out for the
blue and orange M&Ms. After
picking up your 2 red M&Ms, put
2 red M&Ms in both Species A
and C’s cups.

ROUND 3--SPECIES A
What you need to do to survive:
You need 2 blue, 2 orange, and 2
red M&Ms to survive winter.
Unfortunately, you can only pick
up blue M&Ms. Species B and C
will have to help you out for the
orange and red M&Ms. After
picking up your 2 blue M&Ms,
put 2 blue M&Ms in both Species
B and C’s cups.

ROUND 4--SPECIES C
You can eat blue and green
M&Ms. Red M&Ms are
dangerous to your children, so
you should remove them from the
bowl before collecting the blue
and green M&Ms. Put red
M&Ms in Species A’s cup. You
must collect at least 6 M&Ms to
survive the winter.

ROUND 4--SPECIES B
You can eat blue and green
M&Ms. Red M&Ms are
dangerous to your children, so
you should remove them from the
bowl before collecting the blue
and green M&Ms. Put red
M&Ms in Species A’s cup. You
must collect at least 6 M&Ms to
survive the winter.

ROUND 4 --SPECIES A
You can eat red and orange
M&Ms. You must collect at least
6 M&Ms to survive the winter.

ADAPTING TO DESERT LIVING
ADAPTIONARY
Activity Summary
Students will learn about specific adaptations which help the plants and animals of the Sonoran Desert environment survive. The class will play a game
called Adaptionary in which students guess what a particular adaptation is
used for.

Bringing it Together
In the previous activity, students learned about some of
the common plants and animals of the Sonoran Desert.
Objectives
It is not our objective to have students name as many
Students will:
plants or animals as they can, but to understand how
"
list five survival necessities to which plants and
these creatures interrelate in the desert community as
animals in the desert develop adaptations.
well as how they survive in the desert environment.
"
describe and give examples of animal and plant
The focus of this activity is on the adaptation of plants
adaptations for feeding, moving, protection,
!
conserving water, and keeping cool.
and animals to desert conditions and other survival issues. A good way to introduce students to the concept
Materials
of adaptation is to ask them
"
Adaptionary Playing Cards (cards
how they spend a hot sumshould be cut out along the dotted
mer day in the Sonoran
lines from the masters provided)
Desert. Most of the answers
"
Timer or watch with a second hand
"
Chalk board
(as discussed in the first activity) involve actions or behaviors that we take to avoid
the desert sun. That is, humans generally make behavioral adaptations in
response to heat. Animals as well, often alter their behavior to adjust to
intense heat situations. They may seek out shade, drink more water, or
become inactive. Besides changing behavior to adapt to a situation, many
animals and plant have physical features which allow them to adapt to environmental conditions. Humans living in the desert can and have learned a
lot about desert survival from studying the ways native plants and animals
have adapted to desert living.
The game Adaptionary is a fun way to aid students in learning about the
concept of adaptation. In addition to introducing adaptations to desert conditions (such as various methods of conserving water and keeping cool)
Adaptionary also introduces adaptations for moving, feeding, and protection.

Adapting to Desert Living

Page 51

Rules for Adaptionary
The game should be played with two
teams. A person from the first team picks
an Adaptionary card. That person takes a
moment to study the card and then has
two minutes to draw the adaptation described on the card. The student should
first say what kind of adaptation it is (for
feeding, moving, protection, conserving
water, or keeping cool) then draw the adaptation on the chalk board in front of
the entire class. From the time the student starts to draw, their team has two
minutes to guess the adaptation (similar
to the game Pictionary) thus, team members should try to guess the adaptation
while it’s being drawn. As team members
say one of the words or portion of the
word of the adaptation, the teacher should
write the word on the board. It will be up
to the discretion of the teacher to determine if and when the adaptation has been
adequately stated. If the team does not
guess the adaptation, the other team has
two chances to guess it. Other points may
also be awarded to the first team to think
of other animals or plants (other than
the example or examples used in the drawing) that have the same adaptation. After each round, the teacher should conduct a brief discussion of the animals or
plants that exhibit the specific adaptation and how it helps them to survive.
The teams should alternate turns until all
cards are used. The team with the most
points is the winner.

Key Point:
The adaptation described on the card is
more important than the animal exhibiting the adaptation (e.g., “long, sticky
tongue for catching insects” is what the
student should guess first, not “spadefoot toad” or “a horned lizard”). Hint: It
might be best to begin the drawing with
the adaptation first, then add the rest of
the plant or animal.

Note to teachers:
Two minutes may not be enough time
for your students to draw and guess the
adaptation. Please use your discretion
and select a time most appropriate for
your class.
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Activity Procedure
1) Begin this activity with a discussion on adaptation. Emphasize the following points:
Adaptations are physical or behavioral features which help animals and
plants survive in their environment.
Behavioral adaptations involve changes in the way something acts. Animals (including humans) have control over what they do. An individual conscientiously alters its behavior to adjust to changing environmental conditions. As an example, humans exhibit behavioral adaptations (such as moving into the shade) when responding to a hot day in the desert.
Physical adaptations involve actual physical or chemical attributes which
help a plant or animal survive in its particular environment. Examples include webbed feet to help such animals as a duck or a frog swim, tiny
leaves and a waxy coating to help a plant conserve water, a strong, decurved beak to aid a hawk in ripping meat.
2) Have the students suggest their own examples of animal and plant adaptations which they may recall from their Desert Dweller cards and list them
on the board (e.g., wings for soaring, sticky tongue, hard shell, tiny leaves,
long ears, etc.) If you choose, students may refer to their Desert Dweller
cards. To assist you in organizing your thoughts and ideas before conducting the Adaptionary game, a "Teacher's Guide to Adaptionary Playing Cards"
page has been provided.
Separate from the adaptations you have just listed, write the following words
on the board:

Feeding
Moving
Protection
Conserving Water
Keeping Cool

Adapting to Desert Living

Taking it Home
and Other Extensions
Have students consider variations of
the game such as drawing the animal
or plant and students guessing as
many different adaptations as they
can for that one animal or plant (e.g.,
a saguaro has spines for keeping cool
and protection, and it can store water
or a red-tailed hawk has wide, fanned
wings for soaring, keen eyes for spotting prey, strong beak for ripping meat,
strong talons for capturing prey, etc.).
Keep score in a different way such as
instead of having teams, allow individuals to guess the adaptation and
when they do, they get a point and
they get to go up and draw a card.

3) Explain that these five things are among the necessities of survival for
plants and animals of the desert. Review a few of the adaptations and have
the students decide if it is an adaptation that helps an animal or plant do one
of those things listed on the board. Try to think of at least one adaptation for
each of the categories. Point out that the adaptations which were listed on
their Desert Dweller cards fall into one or more of these categories should
they want to refer back to their cards for assistance. Explain that next, the
class is going to play a fun game to help them learn more adaptations of
desert plants and animals. They will be using the same categories of adaptations in a game called “Adaptionary”.
4) Bring out the deck of “Adaptionary” playing cards and review the rules
of the game (described in the side bar of the adjacent page). Photocopy a
set of the cards before cutting them up for use in the activity to ensure that
you will have a set for next year. Divide the class into two teams. Team
members should sit in a group together. Play the game until all the cards
have been used or you run out of time.

Have students act out the adaptation
as the others guess (like charades).
Student may research and create their
own Adaptionary playing cards.
After playing the game, go outside
with the students to search for animal and plant adaptations. Sit as a
class in one location or allow students
to go off in teams to investigate adaptations. Have students note the animal or plant, what it’s doing, and what
physical features assist it in its adaptation. Encourage students to notice
adaptations of plants and animals in
the desert on their own after school.
Have them take notes on these adaptations in their Juntos Journals.
While outside, play “I Spy” Adaptations (e.g., “I spy a plant conserving
water”, “I spy an animal moving with
fast-flapping wings.”)
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Teacher’s Guide to Adaptionary Playing Cards
Feeding
large eyes to aid in night vision
long bill for sipping nectar
sharp teeth for tearing flesh
strong, sharp claws (talons) for grasping prey
long, sticky tongue for catching insects
good sense of smell to detect rotting meat

great horned owl
hummingbird
coyote
red-tailed hawk
spade-foot toad
turkey vulture

Moving
stays in a shady area during hot summer days
wings move in a figure eight to allow hovering
wide fanned wings for soaring
two toes point forward two behind for running
long legs for jumping
scales on belly to move body forward

javelina
hummingbirds
red-tailed hawk or turkey vulture
roadrunner
jackrabbit, kangaroo rat
all snakes

Protection
hard outer shell for protecting a soft body
camouflage coloration to escape detection
spines for protecting succulent insides
rattle on its tail to warn intruders
squirts blood from its eyes
long legs for speedy get-a-ways

desert tortoise, cicada
horned lizard
cholla, prickly pear, saguaro
rattlesnake
horned lizard
black-tailed jackrabbit

Conserving Water
tiny leaves to reduce water loss
expandable body for storing water
efficient kidneys to reduce waste water
waxy coating on leaves to prevent water loss
drops its leaves when very dry
gets most of its water from the food it eats

mesquite, palo verde, ironwood
saguaro, barrel cactus
kangaroo rat
jojoba, creosote bush
ocotillo, ironwood, mesquite, palo verde
packrat, kangaroo rat

Keeping Cool
big ears for cooling
long spines to create shade
long toes to move high above the hot ground
digs an underground burrow
active at night to conserve water
lives underground until it rains
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jackrabbit, mule deer, cottontail
cactus, ocotillo
lizard
desert tortoise, harvester ant
packrat
spade-foot toad
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ADAPTIONARY PLAYING CARDS
KEEPING COOL

KEEPING COOL

big ears for cooling

long spines to create shade

jackrabbit, mule deer, cottontail

prickly pear

KEEPING COOL

KEEPING COOL

long toes to move high above
the hot ground

digs an underground burrow

lizard

pygmy rabbit, harvester ant

KEEPING COOL

KEEPING COOL

active at night to conserve water

lives underground until it rains

packrat

spade-foot toad
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ADAPTIONARY PLAYING CARDS
PROTECTION

PROTECTION

hard outer shell for protecting a
soft body

camouflage coloration to
escape detection

cricket, cicada

horned lizard

PROTECTION

PROTECTION

spines for protecting succulent
insides

rattle on its tail to warn intruders

rattlesnake
prickly pear
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PROTECTION

PROTECTION

squirts blood from its eyes

long legs for speedy get-a-ways

horned lizard

black-tailed jackrabbit
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ADAPTIONARY PLAYING CARDS
FEEDING

FEEDING

large eyes to aid in night vision

long bill for sipping nectar

great horned owl

hummingbird

FEEDING

FEEDING

sharp teeth for tearing flesh

strong, sharp claws (talons) for
grasping prey

coyote

red-tailed hawk

FEEDING

FEEDING

long, sticky tongue for catching
insects

good sense of smell to detect
rotting meat

spade-foot toad
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ADAPTIONARY PLAYING CARDS
MOVING

MOVING

stays in shady areas on hot
summer days

wings move in a figure "8" to
allow hovering

sagebrush lizard

MOVING

wide fanned wings for soaring

hummingbirds

MOVING

move at night in hot
summer months

red-tailed hawk, eagle
elk

MOVING

MOVING

long legs for jumping

scales on belly to move forward

jackrabbit, kangaroo rat
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all snakes
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ADAPTIONARY PLAYING CARDS
CONSERVING WATER

CONSERVING WATER

tiny leaves to reduce water loss

expandable body for storing
water

sagebrush, rabbitbrush

prickly pear cactus

CONSERVING WATER

CONSERVING WATER

efficient kidneys which waste
less water

waxy coating on leaves to
prevent water loss

kangaroo rat

spiny hopsage

CONSERVING WATER

CONSERVING WATER

drops its leaves when very dry

gets most of its water from the
food it eats

sagebrush
-
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packrat, kangaroo rat
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Carrying Capacity
Theme
Quality and Quantity of habitat determine the maximum number of animals that
can be supported in an area.
Learning Objectiives
Define concepts of
1. Habitat
2. Carrying capacity
Vocabulary:
habitat
pollution
carrying capacity

catastrophic
components
sustainable

Introduction
1. Describe the importance of Idaho habitats to bird species
2. Recognize some of the factors that influence or change
bird populations.
• Habitat is the arrangement of
food
shelter
water
and space
suitable for an animals needs. Habitat is dynamic or always changing.
•
•
•

Animals in a habitat are affected if any of the components are missing or are
significantly changed so that the arrangement for the individual animal or
populations of animals is no longer suitable.
Depending on the nature of the impact, the effect may be minor or
catastrophic.
While habitat loss frequently accounts for drops in populations of birds and
other animals, other factors threaten an animal’s survival including pollution,
disease and predation (predators).

Example of habitat loss:
-Housing developments in our desert lands are removing habitat for Burrowing
Owls.
•
•

Carrying capacity refers to the quality (food, shelter, water, and space) and
quantity of habitat that determine the maximum number of animals that can
be supported in an area.
The same area may have different carrying capacity for different life forms,
such as fish or insects or birds. For many species, the carrying capacity
changes constantly season by season and year by year.

1

Examples of seasonal change:
-In winter female some American Kestrels migrate to warmer areas with less
snow. This reduces competition for the reduced prey supply (insects, mice,
birds). The males stay and guard their territories.
•
•
•

Altering or changing a habitat my decrease the carrying capacity for a specific
type of bird (species). But, that change may increase the carrying capacity for
people or other animals.
Now consider is what is sustainable. What balance can we find to make a
habitat continue to support different kinds of people, birds and other animals?
Community planners, home buyers, builders and developers and voters make
important decisions about our shared habitats. Everyone must look for the
best ways to let our communities grow yet protect and restore our natural
environment (nature).

2

Activity: Carrying Capacity
Materials required: Rope and clue cards.
Clue Cards for two Birds of Prey:
1.
Bald Eagle
2.
Burrowing Owl
Use only one set of clue cards in an activity. One side of the card has the
scenario of change to a habitat. The other side has the positive or negative
changes to the roped-in area and an explanation of each change. The tables at
the end of this activity are used to make each set of cards.
Steps
• Use a rope with even increments marked for at least 30 spaces along the
rope.
• Shape the rope into a circle.
• Ask a group of people to stand in the circle facing outwards and pick up
the rope. They will be lassoed or contained inside the rope circle.
• Have each person draw a clue card and read the scenario on the card.
Each card will describe a situation in which a bird of prey’s relationship to
the environment is altered or changed affecting the carrying capacity
within the circle.
• Each participant reads their clue and the circle is expanded or contracted
a certain number of increments depending on the scenario on the clue
card.
• Have the participant predict if the clue has a positive, negative, or no
effect on carrying capacity
Following and Test for Understanding:
• The monitor should hold the rope ends and adjust the circle accordingly.
• Ask participants to describe how they feel when too many are in a tight
circle.
• Ask them to predict what choices or what fate awaits birds of prey when
their environment is encroached upon or altered and the carrying capacity
of the land changes.
• Students may record their predictions. Students may discuss the
differences between the two types of birds of prey and their respecting
habitats.
• They may be able to see how the balance of the habitat changes with the
species that is focused upon in the activity.
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Scenarios

Burrowing Owl
Carrying Capacity Activity

A pest management company puts out
poison to kill mice in the habitat.
A conservation organization buys the
habitat and begins restoration of native
grasses.
Pesticide is sprayed in the habitat to
reduce the number of grasshoppers that
are moving into nearby agricultural fields.
A housing development is built along the
margins of the habitat, and the
homeowners have many pets.
A new power line is built along the
margins of the habitat.

A road is constructed along the east side
of the habitat.
A road is built through the habitat cutting
the area in two.
A housing development is constructed in
the habitat.
A warm winter and mild spring favor the
production of large numbers of insects.
An equestrian club decides to fill in badger
and squirrel holes.

Possible Outcomes

Indirect mortality due to contaminated prey -3,
Loose of food source -3,
Large supply of dead mice +5
Native grasses support insects that are food for
mice and Borrowing Owls.+3
Artificial burrows have been used successfully in
Idaho to induce preoccupancy of burrowing owl
habitats +3
Survival and reproduction is impacted by direct
spraying of insecticides over the nest burrows. -5
It is estimated that 20% of damage to burrows
are caused by dogs and 65% by humans.
Reproductive success is significantly less in these
areas. -3 dogs -3cats -3humans
Power lines provide perches for Red-tailed
Hawks who prey on the Borrowing Owls. -3
Power lines mean development: golf courses,
roads, airports, housing developments and less
vacant land. -3
More road kill and mice are available along the
road. +8
Road development delayed until after nesting. +3
More burrowing owls run into cars. -3
More Burrowing Owls run into cars. -3
Roads lead to habitat fragmentation and lead to
increased access to the owls’ habitat by humans.
Loss of habitat increases vulnerability to
predation. -3
Decline in mating and nesting. -3
Burrowing owls like a dry nesting place and a
ready supply of food. +10
Intensive cultivation or human interference in
grasslands and native prairies cause declining owl
populations.-4
Control of new prairie dog towns destroys
nesting habitat. -4 (In Utah but not in Idaho)
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Scenarios

Bald Eagle
Carrying Capacity Activity
Possible Outcomes

Large amounts of snow fall in the early winter.
Water managers decide to release water fro the
reservoir into the river to make way for the
spring run off.

High, murky waters equal poor fishing for Bald
Eagles. -3

The river freezes solid.

Eagles must move to a food source. They can
tolerate extreme cold, wind and snow if food is
available. -3
Weather effects reproductive output. -3

A major wind storm fells large trees along the
river.
The County decides to build a highway bridge
over the river.

Bald Eagles nest in small patches of residual large
trees and second growth. -4
Eagles need undisturbed habitat. Eagles are
crowding together more closely, and a growing
number of birds are being treated for injuries
suffered in turf battles. -5 (and hope they can adapt)
Raccoons may raid nests to feed on eggs and young
eaglets. -3
Bald Eagles can ingest lead pellets from waterfowl
and fish carcasses, leading to lead poisoning or they
may become tangled in fishing line and other rubbish.
-5
River cleanup. +5

Raccoons increase numbers.
People fishing along the river lose many fishing
weights and leave loose line in the river.

Landowners draw up rules to protect nesting
bald Eagles.

Two thirds of nests are on private land. Only about
10% of eagle nests are on lands where their habitat
values could be considered secure in the absence of
habitat protection laws. +5

Bacteria cause a large fish kill.

Bacteria may kill fish. Eagles being opportunistic
hunters feed on the carcasses along the river. +5
But, eagles too may be affected by bacteria in the
food supply. -3

A coal fired power plant is sited 20 miles from
the river. The prevailing winds blow in the
direction of the river.

Increases in mercury levels and salinity from
pollution reach eagles through the food chain.
-3 short term
-15 long term

5

Random Sampling

The grid represents a habitat measuring 10 miles on each side. Each grid segment is 1 mile x 1 mile. Each black
circle represents a sage grouse.
1. Randomly remove on slip from each container. Write down the number-letter combination and find the grid
segment that matches the combination. Count the number of sage grouse in that grid segment and record
the number on the data table.
2. Return each slip to its appropriate container.
3. Repeat Steps 1 and 2 until you have data for 10 different grid segments and the table is filled out. These 10
grid segments represent a sample. Gathering data from a randomly selected sample of a larger area is called
sampling.
4. Find the total number of sage grouse for the 10 segment sample. This is an estimation based on a formula.
Add all the grid segment grouse together and divide by ten to get an AVERAGE number of sage grouse per
grid segment. Record this number in the table. Multiply the average number of sage grouse by 100 (this is
the total number of grid segments) to find the total number of grouse in the meadow based on your sample.
Record this number in your data table.
5. Now count all the sage grouseactually shown in the habitat. Record this number in the data table. Divide this
figure by 100 to calculate the average number of sage grouse per grid.

Random Sampling Data
Grid Segment
(number - letter)

Number of Sage Grouse

Actual Data
Total number of Sage Grouse
(count by hand)
-------------------------------Average number of
Sage Grouse per grid
(divide total by 10)
_____________________

Total Number of Sage Grouse
Average (divide total by 100)
Total number of grouse in habitat
(multiply average by 100)

Compare the total number you got for sunflowers from the SAMPLING to the ACTUAL count.
How close are they?
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