• Resources for Elementary Grades •
Your students can celebrate Earth Day by exploring human impacts on the environment.
How can governments, businesses, communities, and individuals take action to be sustainable,
even as our population grows? How can we all be a part of the solution?

Reading: How Do People Use Earth’s Resources?
Lesson Plans:
Go Fish! (K-2; science, social studies, math) – Students share a bowl of goldfish crackers
to simulate the challenges that arise when trying to divide something equally.
Mining for Chocolate (3-5; science, social studies, math) – After matching everyday
products to their rock or mineral sources, students "mine" chocolate chip cookies to
discover the costs of a strip mining operation. Can you find a way to balance profits with
environmental protection?
Our Town (K-2; science, social studies) – Students discuss the people and places that
make up a community, then build their own an imaginary town. What will happen when
the town grows? What needs to be added? What might get lost?
Waste A-Weigh (K-5; science, math, social studies) – By weighing and recording their
lunch waste every day for a week, students learn how conservation efforts can reduce
the total amount of trash generated.
Who Polluted the Potomac? (3-5; science, social studies) – Through an interactive story,
students experience the pollution of a river over time and propose methods to protect
the river from current and future pollution.
*For more great resources, visit us at www.PopulationEducation.org!
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UNIT 6 | PEOPLE AND RESOURCE USE
BACKGROUND READING

HOW DO PEOPLE USE THE EARTH’S
RESOURCES?
In Unit 4, students learn that people need certain resources
to meet their basic needs for food, shelter, water, and
energy. But if these resources are not used wisely, there will
not be enough for present and future generations. In this
unit, students will learn about the unique relationship that
people have with both renewable and nonrenewable
resources, focusing specifically on water, trees, energy
sources, and minerals.
Before beginning these activities, go over the following
information with your students:
Everything we use to survive and to enjoy life comes from resources from the earth. The food we eat
comes from plants grown in the ground, from animals which live off the land, or from fish that live in
the sea. Our homes are built from wood which comes from trees, or maybe with bricks which are
made from clay and straw. Our clothes might be made from natural fibers grown on plants (cotton) or
from the fleece of sheep (wool). Even man-made cloth, such as polyester, combines elements found in
the earth.
Much of our fuel which heats and cools our homes, cooks our food, powers our cars, TVs, radios,
computers, and appliances comes from elements found in the ground, such as oil, coal, and natural
gas. Minerals and fuels from the ground are nonrenewable resources and can’t grow back. Once we
use them all up, they are gone forever.
All of these natural resources are limited. There is a fixed amount of land on which to grow crops. If we
use more of that land to build homes, schools, roads, shops, and factories, there will be less land on
which to farm.
It is the same with trees. We depend on trees to clean the air, give beauty to the land, and supply us
with paper, wood, nuts, and fruits. It takes trees a long time to grow, so if we cut down too many or use
forest land for other things, we won’t have enough trees for people to use and enjoy.
There needs to be a balance between people and the resources we use. If there are too many of us,
and if we use more resources than we need, we will upset the balance.
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UNIT 6 | PEOPLE AND RESOURCE USE

GO FISH!
METHOD
Students share a bowl of goldfish crackers to simulate the
challenges that arise when trying to divide something equitably.
MATERIALS
• Goldfish crackers (20 per student)
• Napkins
• Plastic snack size baggies (1 per student)
• Serving bowl

INTRODUCTION

There are many things in life that must be shared - materials
and space in a classroom, roads, parks, and buses in our
community, and air and water in the world. But not
everyone, whether in our community or in the world, always
gets an equal share. Learning to share things and consider
the needs of others can be difficult and requires compromise
and problem solving. In this activity, students share a bowl
of goldfish crackers, investigate methods for dividing them
equitably, and explore difficulties that arise.

PROCEDURE

Be sure you and the students wash your hands before the start of
this activity.
1. For each student in the class: fill a plastic baggie with 10
goldfish and add 10 goldfish to the serving bowl. (If you have
20 students, you’ll have 20 baggies with 10 goldfish in each,
and 200 goldfish in the bowl.)
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CONCEPT

People share many things in a
classroom, a community, and the
world. Sometimes they are shared
equitably and other times inequitably.

GRADE LEVEL
Lower elementary

SUBJECTS

Social Studies, Science, Math

OBJECTIVES

Students will be able to:
• Compare amounts and describe
which is more and less.
• Work cooperatively to solve
a problem.
• List three items that may be shared.
• Identify three ways to promote
sharing.

SKILLS

Sharing, describing, number-sense
and counting, critical thinking,
understanding cause and effect,
observing, cooperating

2. Seat the students in a circle and give each a napkin. Tell the
students “We will be sharing a large bowl of goldfish crackers
and when the bowl comes to you, you may take as many
crackers as you’d like. We will be using these crackers in just
a bit, so be careful not to eat them.” Hand the bowl to the first
student and let the students pass it around, or facilitate
passing it as necessary. Remind the students that they are
not to eat these goldfish.
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3. Have the students reflect on what happened. Did the bowl of crackers make it all the way around the circle or
did the first few students take large handfuls so little or nothing was left for the rest of the class?
4. Ask the students to count how many crackers they have. On the board, list each student’s name and how many
crackers they have in round one. Ask the students: Are you happy with the number of crackers you have? Do
you think what we did is fair? Why or why not?
5. Pass the bowl around again and ask the students to return the crackers to the bowl.
6. Tell the students that you want to distribute the crackers again but in a way that is fairer to everyone. Ask them
to brainstorm how they could make sure everyone gets the same amount of crackers and then let them try out
some of their ideas. Some may work, others may not. If they try a strategy that does not work, encourage them
to return the crackers to the bowl and try again.
Possible ways the students may try to equitably distribute the goldfish crackers:
a. Each student takes a specific number and passes the bowl. If crackers are left, they might do it again with
either the same, or a different, number.
b. Each student takes one handful and passes the bowl.
c. Each student takes one scoop (of something like a plastic cup) and passes the bowl.
d. Each student takes one cracker and passes the bowl until it is empty.
7. Distribute the plastic baggies of crackers. Ask the students to count how many crackers they have (each
student should have 10) and record these numbers on the board for each student. Point out that the number of
crackers in all the baggies is exactly the same as the number that was in the bowl.
8. Referring to the numbers recorded on the board, compare the number of crackers each student had in the first
round to the number each student has in their baggie. How does this amount of crackers compare to the first
round when the students took as many as they wanted? Which students had more crackers in the first round
and fewer crackers in the second? Which students had more crackers in the second round and fewer crackers
in the first? Did anyone have the same number of crackers in both rounds?
9. Ask for reactions. Are you happy with the number of crackers you have? Do you think this way of giving out
crackers is fair? Why or why not?
10. Let the students eat the crackers in their baggies.
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DISCUSSION QUESTIONS
1. What challenges did you face when working together to share the crackers fairly?
2. In this activity we discovered that in order to share fairly, we might have to take a specific amount so that
everyone else gets some too. We shared the crackers. What are some other things that you like to share?
What are some things that you don’t like to share?
3. Are there items in the classroom that everyone needs to share? (Answers will vary) What are some things we
could do in class to make sure everyone gets a fair share? (Answers will vary but may include: share often,
rotate use of certain materials, use a sign-in system for borrowing resources)
4. What are some things you share at home? In your community? Are there things shared by everyone in the
world?
Home: room, food, toys, time with parents or other caretakers; Community: streets, parks, libraries, a local river,
hospital, fire department; World: air, forests, soil, fish, animals, water, oceans.
5. Do you think these resources are shared fairly? Why or why not?
Answers will vary.
6. What would happen if there were twice as many students in your class and you did this activity again with the
same number of crackers?
The amount each student received would be smaller. Each student would have less in his/her baggie.
7. What if there were only half as many students in your class when you did this activity again?
The amount for each students would be twice as big. Each student would have more in his/her baggie.

MEASURING LEARNING

Help students keep a list for the rest of the week of things that may be shared in the classroom or at home.
Gauge their ability to answer questions such as: What items did you share this week? Which item was the
easiest to share? Which was the hardest? Were these items shared fairly or unfairly? How did it feel to share?
How do you think it made other people feel when you shared with them?

Unit 6 | People and Resource Use
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UNIT 6 | PEOPLE AND RESOURCE USE

MINING
FOR CHOCOLATE
METHOD
After matching everyday products to their rock or mineral sources,
students “mine” chocolate chip cookies to discover the impacts of
many mining operations.
MATERIALS
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CONCEPT

Nonrenewable resources are mined
from the earth to meet the wants and
needs of humans and there are often
environmental costs to the mined land
as a result.

Part 1:

GRADE LEVEL

• Student Worksheet

Upper elementary

Part 2:

SUBJECTS

• Hard chocolate chip cookies (1 per student)
• Toothpicks
• Napkins
• Mining Area Grid (provided)

INTRODUCTION

Many of the products we use everyday – from plastic water bottles
to wrist watches and crayons to headphone wires – are produced
from rocks and minerals mined from the earth. These rocks and
minerals are considered a non-renewable resource because
there is only a set amount of each and once it is used up, it will be
gone forever. Some of these resources are very common and
others are scarce. As the human population has grown, the
demand for these resources has grown as well.
Extracting rocks and minerals from the earth is typically
done by mining. Large scale mining operations are
used all over the world and can often damage the
land on which they take place. Unfortunately, the
end result of mining (the profits made by selling
the ore) can at times overshadow the damage
done by the process (destroyed animal habitat,
clear cutting of trees, pollution of local
streams, etc.).

Science, Social Studies, Math

OBJECTIVES

Students will be able to:
• Use observation to make
an estimation.
• Identify the difficulties of mining
ore from the earth.
• Describe how mining operations
can affect the land.
• Examine the opportunity costs
associated with full-scale mining
operations and name two examples.
• Match everyday items with the ore
from which they are made.

SKILLS

Estimating, drawing connections, fine
motor skills, brainstorming
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PART 1: MINERAL MATCHING
PROCEDURE
1. To get your class thinking about how we depend on mined rocks and minerals, distribute copies of the
Student Worksheet and have them fill it out. The worksheet asks students to match up some common
household items with the rocks/minerals from which they were made. After students have completed the
worksheet, go over it as a group.
2. Ask students to name some items which they enjoy using. This might include television, computer
games, MP3 players, certain toys, and appliances. After listing their suggestions on the board, have the
students brainstorm as a class what elements from the ground, perhaps some that were on the
worksheet, may have been used to produce each item. For instance, electronic equipment may have a
plastic shell (a petroleum product), copper wiring, etc. Some of them may be obvious, others they may
have to look up. You could extend this as a library activity for finding out some of the answers.
STUDENT WORKSHEET ANSWERS
1.E; 2.L; 3.M; 4.P; 5.D; 6.N; 7.A; 8.B; 9.O; 10.K; 11.C; 12.H; 13.F; 14.Q; 15.J; 16.G; 17.I

PART 2: HANDS-ON MINING
PROCEDURE
1. Distribute the cookies to the students (but they must not eat them!). Explain that the cookies represent
the land and the chocolate chips represent an ore, like coal, which they will be mining from the cookie.
With the cookie flat on the desk, and without picking it up, ask students to estimate the number of chips
in their cookie.
2. Distribute a copy of the Mining Area Grid to the students. Explain that the images on the grid
represent various attributes of the environment where they’ll be mining. Students should place their
cookie on the grid and, using a pencil, trace the outline of the cookie.
3. With their toothpicks, students will attempt to extract the chips from the cookie. Cookies should stay flat
on the paper (in the real world, you can’t pick up the earth and dig from the bottom!). After a few
minutes of mining, ask students if they wish to change their estimate of how many chips are in their
cookies.
4. After students have finished mining their cookies, have everyone outline the area on their grid paper
that is covered by cookie crumbs. A rough estimate is fine; this doesn’t need to be exact.
5. Have the students share their experiences. What was their goal at the beginning of the activity – to
extract many chips or keep the cookie intact? What was their mining strategy? Did they experience
any difficulties? Do they think mining companies might have the same kinds of difficulties?

Unit 6 | People and Resource Use
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6. Ask the students to count the number of chips they extracted. (Broken chips can be combined and
counted as one chip.) Have the class look at the cookies of the students that extracted the most chips
and the least chips. Do the cookies look different? Do they see a connection between the amount of
chips extracted and the state of the cookie?
7. Now have the students “reclaim” the land. Using just the toothpick (no hands!) instruct them to try and
get the cookie crumbs and pieces back inside the original circle. Is it difficult? Do they think reclaiming
actual mined land would be difficult?
8. Ask the students to count how many squares on their grid paper have any bit of cookie in them. What
attributes are located in those squares?

DISCUSSION QUESTIONS

1. Which students did the most damage to the earth? (The students who covered the most squares on the
grid paper.) Which students make the most money from their mining operations? (The students who
extracted the most chips.)
2. Opportunity cost is the value of the next best choice that one gives up when making a decision. For
example: If you choose to go see a movie, you cannot spend that time reading a book and you cannot
spend the ticket money on something else. The opportunity cost of attending the movie is the pleasure
you’d have reading and the price of the ticket. The opportunity cost of using a resource, is the value of
an alternative use of that resource.
In regards to the cookie, what is the opportunity cost of “mining” your cookie and turning it into crumbs?
Getting to enjoy the cookie as a snack.
3. We put a monetary value on the rocks and minerals mined from the earth. Do we put a price on the
natural attributes included on the grid and the services they provide – trees that provide oxygen, vistas
that provide beautiful natural views, etc? Why not? Would it be possible?
Answers will vary.
4. What do you think it means when an attribute square on your grid has cookie on it?
That the specific natural attribute has been damaged or lost.
Thinking specifically about the water, does covering just one or two “water squares” with cookie impact
just those two squares or does it impact additional squares?
It impacts all of the water squares downstream. The water is moving down the stream so pollution at any
point will have an impact on the entire resource.
5. What about the squares that have been “reclaimed” – those located between the original circle and the
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new outline. Just because they’re no longer covered by cookie, do you think that area is completely back to
normal?
No. Even the reclaimed land will be different than it was originally.
When you first put your cookie down on the grid, did you consider what natural attributes you’d be covering?
What was your reasoning for the cookie’s placement?
Answers will vary. Some students may have tried to cover the least total natural attributes; others may have
tried to cover a small amount of many types of natural attributes or mostly only one type. Alternatively, some
students may not have thought about what was being covered.
6. Have students brainstorm ways to reclaim their cookies (put them back together). They might think to use
frosting to stick the pieces together, or get the crumbs wet and mush them back together. But will the cookie
ever be the same as it was?

MEASURING LEARNING

Review the Student Worksheet and have students write a journal entry about their experiences mining the
cookies. Have them answer the following questions:
a. What was my original goal when I started mining the cookie? What difficulties did I have while mining
my cookie?
b. If I were to mine another cookie, would I have the same goal? If not, what would my new goal be and why?
c. How is your experience similar or different than the goals and difficulties of real mining operations?
d. Give an example of a time when you had to make a choice. What did you choose to do and what was the
opportunity cost of that choice?

FOLLOW-UP ACTIVITY

Because minerals are nonrenewable resources, they need to be conserved and recycled so that we don’t run
out of minerals that are in short supply. Select several of the minerals listed on the Student Worksheet and ask
students to offer suggestions on how these elements might be conserved. For instance, tin and aluminum cans
are often recycled as part of curbside recycling programs. Tin cans can be washed and reused as containers
for pennies or paper clips. Gold can be melted down and redesigned for other uses. Aluminum cans can be
remade, saving 95 percent of the energy used to make new cans from newly mined aluminum.
Adapted, with permission, from OUTLOOK Environmental Education Enrichment, published jointly by the Iowa Natural Heritage Foundation, the Iowa
Department of Education and the University of Northern Iowa, © 1983.
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MINING FOR CHOCOLATE
STUDENT WORKSHEET

Name:

Date:

Everything listed below is produced using minerals mined from the ground. In the blank to
the left of the items listed, write the letter of the element from which these items were made.
The elements are listed at the bottom of the page.
1.

Soup cans

2.

Matches, gunpowder, rubber

3.

Watches, radios, televisions, radar instruments

4.

Pencil

5.

Bricks, pottery, tennis courts

6.

Pennies, stereo wire, brass instruments

7.

Wedding band, first-place medal, nuggets

8.

Soda pop cans, foil wrap, baseball bats, house siding

9.

Horseshoe, hammer, steel products (cars, nails, swords)

10.

Food seasoning and preserver

11.

Plastics, heating fuel, gasoline, vinyl, synthetic fabrics

12.

Old five-cent coins, paper clips

13.

Baby powder, crayons, soap

14.

Jewelry, drill bits

15.

Most common source of electricity in the U.S.

16.

Pipes, old paint, X-ray shields

17.

Flatware (forks, knives, spoons), jewelry, second-place medal

A. Gold

E. Tin

I. Silver

M. Quartz

B. Aluminum

F. Talc

J. Coal

N. Copper

C. Oil (Petroleum)

G. Lead

K. Salt

O. Iron

D. Clay

H. Nickel

L. Sulfur

P. Graphite
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Q. Diamond
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MINING AREA GRID

Natural Attributes:
Tree
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Mining Area Grid

Deer habitat
Rich top soil

Water
Beautiful vista
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UNIT 5 | CROWDING

OUR TOWN
METHOD
Students discuss the people and places that make up a
community, construct an imaginary town, and then discuss how
communities change when population grows.
MATERIALS

Part 1:

• Large sheets of butcher paper (enough for each small
group to have one)
• Small boxes of various sizes, covered in white paper
(enough for each small group to have at least 8)
Note: Boxes could include tissue boxes, shoe boxes,
cereal boxes, etc. Ask each student to bring in 3-5 covered
boxes for homework to lessen the prep time.
• Crayons, markers
• Book that examines the features of a community, such as
Busy, Busy Town by Richard Scarry (optional)

Part 2:

• Additional small boxes of various sizes (enough for each
small group to have at least 4)

INTRODUCTION

Most of us live in a community – a place where a group of people lives
and shares resources like libraries, parks, and schools. We depend on
the places and people in our community so that we all can be healthy
and happy. If the population of a community grows, the community
can change in positive and negative ways. When more people live in
an area, more houses, doctors’ offices, and schools need to be built to
support them. There might be more trash or crowding, but also
positive things, like more people to volunteer at the fire station.
Green space is also an important part of communities. Green
space provides a place for people to play and enjoy nature and
a habitat for plants and animals to live. It can be difficult to
maintain green space when a community grows.
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CONCEPT

Communities are made up of many
different things that people need and
use. The needs of a community
change as the population grows.

GRADE LEVEL
Lower elementary

SUBJECTS

Social Studies, Science

OBJECTIVES

Students will be able to:
• Identify three things found in
a community and explain why they
are important.
• Describe how a community might
change when the population grows.
• Explain why it is important to have
green space in a community.

SKILLS

Imagining, problem solving,
brainstorming, describing, spatial
reasoning, critical thinking,
cooperating, drawing

Note: This lesson is written for small groups, but
could also be completed as a whole class exercise.
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PART 1: BUILDING COMMUNITIES
PROCEDURE
1. Ask students to brainstorm the different places and people in your town or neighborhood and identify why
each is important. List the items on the board. To help students come up with a wide array of ideas,
consider one of the following:
• Share Richard Scarry’s book Busy, Busy Town.
• Share photos of places and people from around your town and ask students to identify them. For
example, pictures of the grocery store, school, police officer, postal worker or garbage collector.
2. If your students haven’t mentioned parks or green spaces, be sure to point out that green space is also
a part of communities. Green space includes parks where people play and also open areas where plants
and animals live.
3. Divide students into small groups, and explain that in their groups, they will be “building” a community.
4. Give each group at least 8 “buildings” (small boxes covered in plain paper).
5. In their groups, ask students to decide what they’d like to include in their community and to refer to the
brainstorming list on the board for ideas. They should choose which building each box will represent and
label and decorate each accordingly (adding windows, doors, signs, pictures, etc.).
Note: If students don’t have enough boxes for all of the buildings they want in their community, they
can use square pieces of paper labeled with words or pictures to represent the additional buildings.
6. Give each group a large piece of butcher paper and two pieces of green construction paper. Explain to
students that they will be placing their buildings on the paper to “build” a community and that the green
paper represents green space.
7. Allow students time to build their community by placing their buildings and green space on their large paper.
Don’t attach them, as they may be moved later on. They should also consider how people will get from
place to place and add roads, sidewalks, and bike lanes as they wish.
8. After all the communities have been designed, go through the Discussion Questions as a class.
DISCUSSION QUESTIONS
1. What buildings did you include in your community? Why?
2. What kinds of jobs do people have in your community?
3. Are there buildings or jobs you didn’t include in your community that might be in other communities?
4. In what ways is the community you designed different from where you live now? How is it similar?
5. What kinds of transportation do people in your community use?

Unit 5 | Crowding
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PART 2: GROWING COMMUNITIES
PROCEDURE
1. Explain to students that sometimes, populations of communities grow - more people live, work, and play
there. Lead students in the following discussion:
• What might there need to be more of in a community if more people live there?
• What might there be less of?
• What are some possible negative effects of having a growing population in a community?
• What are some positive effects?
2. Explain to students they will now pretend the population of their imagined community is growing. Give each
group at least four additional boxes to represent new buildings that will need to be built to accommodate the
additional people. If you have time, students can identify and label/decorate the new boxes.
3. Ask the students to place these new boxes in their community and then go through the
Discussion Questions.
DISCUSSION QUESTIONS
1. Think about how a community might change when more people live there. What buildings might your
new boxes represent?
Answers will vary but could include: more houses, another school, another grocery store, a bigger hospital, etc.
2. Were you able to keep your green space open? If so, was it difficult? How did you do it?
Answers will vary. Students may have discovered that stacking their boxes – building “up” rather than “out” –
allows more room for green space. Other creative solutions could include removing roads or parking lots and
putting in a trolley, adding green space to the top of buildings, etc.
3. What are possible consequences of losing green space in your community?
Losing green space in a community would mean there is no place to play in nature, and less habitat for animals
and plants.
4. Would you change anything about how you designed your community?

MEASURING LEARNING

Monitor students’ participation in small groups and gauge answers during the class discussion to ensure
understanding.
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FOLLOW-UP ACTIVITY

Invite someone who has lived in your community for many years to visit your class and discuss the changes
they’ve seen over time. Be sure to have students think of specific questions to ask prior to the visit. Are there
any new buildings? New roads or transportation systems? More people? Fewer people?

Unit 5 | Crowding
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UNIT 7 | PEOPLE AND WASTE

WASTE A-WEIGH
METHOD
By weighing and recording their lunch waste every day for a week,
students learn how conservation efforts can reduce the total
amount of trash generated.
MATERIALS
• Digital kitchen scale
• Student Worksheet
• Calculators (optional)

INTRODUCTION

Each American generates an average of roughly 4.5 pounds of
garbage every day. As the U.S. population grows, so does the
amount of garbage we produce – and all that garbage has to go
somewhere. As our landfills fill up, it becomes harder and harder
to find a place to put all of our waste. We must also be careful that
the landfills which store our waste do not leak toxic chemicals into
the surrounding soil or water supply. This becomes a more difficult
task as we have more and more garbage to store. To combat this
problem, people around the world are being encouraged to
“reduce, reuse, and recycle” their garbage. The first part of this
formula, “reduce,” means that we have to try to find ways to create
less waste.

COUNTING

ON

PE PLE
K-5 Activities for Global Citizenship

CONCEPT

In order to lighten our impact on the
planet, it is important to reduce the
amount of waste that each one of us
creates.

GRADE LEVEL

Lower and upper elementary

SUBJECTS

Science, Social Studies, Math

OBJECTIVES

Students will be able to:
• Develop and implement ways to
create less waste during lunchtime.
• Record and analyze data to
determine the weight of waste
produced during a week and the
amount of waste saved as result of
conservation efforts.
• Identify ways as an individual,
a class, or a school, to continue
waste reduction efforts.

SKILLS

Analyzing trends, collecting and
analyzing data, practicing
conservation, measuring weight,
calculating averages
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PROCEDURE
1. This activity is an experiment in waste reduction that will last one full week. On the Monday of the week
you plan to do the experiment, set up a weighing station in the cafeteria.
2. Explain to the class that they will be taking part in an experiment concerning waste generation and ask
that after lunch on Monday, each of them use the kitchen scale to weigh any item that they plan on
throwing away: food scraps, packaging, bottles, etc. They should record this weight on a small piece of
paper and bring it back to class. (You may want to pre-adjust your kitchen scale to the weight of one
cafeteria tray and have students place their trash on the tray.)
3. When back in class, explain that the amount of waste students generate during lunch will be recorded
for the entire week. The weight of their waste on Monday will serve as a starting point from which to
gauge progress as their awareness of consumption and waste generation grows throughout the week.
4. They should record the weight of their “Monday waste” on the Student Worksheet. Then, as a class, find
the average per person. Students should record these numbers on their worksheet as well.
5. Each day of the week, have students repeat the process of weighing any items that they plan to throw
away. They should again record the weight of their waste on their Student Worksheet and when back in
class, find the total weight for the whole class and average per person.
6. During the beginning of the week, talk as a class about what types of things are being thrown away.
Is it mostly packaging? Food scraps? Plastic utensils? Bottles or cans? Then, brainstorm how to reduce
some of this waste. Suggestions may include: only buying or bringing as much food as they plan to eat,
avoiding items with excess packaging, bringing reusable containers and drink bottles from home,
using a lunch box instead of a paper bag, using metal utensils rather than plastics, and recycling
glass, aluminum, and plastics.
Note: You may want to make clear to students that while recycling an item is much better than
sending the item to a landfill, recycling also requires energy. So ultimately,
it is best to not create that waste at all!
7. You may want to send a note home to your students’ parents, or craft
a letter as a class, to let your students’ parents know about the class’s
waste reduction experiment.
8. Each day, repeat the process of finding the class’s total “waste
weight” and average per person. Note whether the waste is decreasing.
9. At the end of the week, divide students into small groups and
instruct them to work together to complete the remainder of the
Student Worksheet. For upper elementary students, have them try
the Bonus Questions on the Student Worksheet.
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10. Then, within their groups, have students discuss the following questions:
• Which conservation methods were the most effective?
• Which ways of reducing waste were most convenient?
• Which would be best to implement on a school level? On a community or city level?
On a national level?
• Is there anything that could be done differently in our school cafeteria to reduce waste?
• Do you think it would be possible to have a “no waste lunch” in your school? Do you think it would be
possible to have a “no waste city?” How?
Each talking group should report back to the class.
11. Based on the class discussion, decide on something you can do, either on a classroom or school-wide
level, to continue to reduce waste now that the experiment is over. Take a class pledge (or each student
could make an individual pledge), or organize a school-wide campaign to reduce your school’s waste.
STUDENT WORKSHEET ANSWERS
Bonus Questions (2012): 1,408,500,000 lbs; 514,102,500,500 lbs. 2050: 567,000,000 lbs;
206,955,000,000 lbs. You may want to put these weights into a familiar context by comparing to the
weight of a familiar heavy object. (Ex. A male African elephant can weigh up to 15,000 lbs, so how
many elephants would this be?)
Fun Facts about Trash
• Every year, Americans throw away enough paper and plastic cups, forks, and spoons to circle
the equator 300 times.
• Every year, Americans use approximately 1 billion shopping bags, creating 300,000 tons of landfill waste.
The average 18-wheeler truck weighs 40 tons, so that’s the weight of 7,500 trucks!
• Not everyone on the planet creates waste like an American. We make up 5 percent of the world’s
population but create 30 percent of the world’s waste. If everyone on the planet consumed at U.S. rates,
we would need 3 to 5 planets to support our consumption!
• Of the 4.5 pounds of garbage produced by the average American per day, about 1.5 pounds is recycled
or composted. This works out to be about 34 percent of our waste. About half of our waste (54 percent)
ends up in landfills (the other portion is burned in incinerators).
• In 1994, only about 23 percent of the waste that Americans generated was recycled. So while we still
have much room for improvement, our current recycling rate of 34 percent shows marked progress.
Note: In some schools, lunchtime is too limited for each student to weigh their waste. In this case,
do the activity as an entire class by weighing one garbage bag after all the students have
discarded their waste. Then the class can challenge itself to reduce their waste the next day or
challenge another class to see who can create the least amount of waste. You may need to use a
bathroom scale to weigh this larger amount of waste.
Unit 7 | People and Waste
Activity: Waste A-Weigh, Page 3

Population Connection © 2016

MEASURING LEARNING

Have students write a postcard that tells a friend, family member, or local politician about their waste
reduction experiment in the classroom. They should include at least two ways that they or their classmates
were able to reduce their lunchtime waste.

FOLLOW-UP ACTIVITIES

1. Extend this activity for another week, and this time, put all leftover food scraps into a class compost bin,
rather than throwing them away. Continue to record the amount of waste for each day and determine the
total amount saved at the end of the second week (you could compare both to the first day of the experiment
and to the end of the first week). For an introduction to composting, try the activity Scraps Into Soil. A
kid-friendly guide to what composting is and how to set up a bin can be found here:
http://pbskids.org/dragonflytv/show/wormfarm.html.
Alternatively, you could save all the food scraps from the week and take them to a local farm or greenhouse.
2. Challenge another class to a competition to see who can average the least amount of waste (or no waste!).
The competition could be expanded to different grade levels, or even other area schools. Consider
contacting local newspapers to share your students’ conservation efforts and tips with the community.
3. A few weeks after the experiment, run a “surprise trash weighing” and compare the class’s weight to the
original class baseline weight to see if there has been an overall improvement in waste reduction.
4. Reusing old items is another important step for reducing the amount of waste that ends up in the landfill. Try
the activity, Waste Not, Want Not, to encourage students to think about the benefits of reusing their
“garbage.”
Data Sources: Environmental Protection Agency, www.epa.gov/waste/nonhaz/municipal/pubs/msw_2010_rev_factsheet.pdf; Earth911,
http://earth911.com/news/2010/06/21/recycling-to-go-plastics/; Clean Air Council, www.cleanair.org/Waste/wasteFacts.html; Alliance for Incinerator
Alternatives, www.no-burn.org/article.php?list=type&type=89.
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WASTE A-WEIGH

STUDENT WORKSHEET
Name:

Date:

Monday

Tuesday

Wednesday

Thursday

Friday

Week Total

Personal
Waste (oz)

Total Class
Waste (lbs)

Class Average
(lbs per person)

1. At the end of the week, do you have more or less total waste than the class average?
_______________________________________________________________________
2. Did you and your class create less waste as the week went on? How much less?
(Subtract the last day’s total from the first day’s total to find the amount saved!)
You: ___________________________________________________________________
Your class: _______________________________________________________________
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3. If the whole school followed the same conservation patterns, how much garbage would be
avoided? (You will need to know either how many students are in your school or how many
classes are in your school.)
In one day? ______________________________________________________________
One month? ______________________________________________________________
One year? _______________________________________________________________
BONUS:
Each American creates about 4.5 pounds of garbage each day. The U.S. population in 2012
was 313 million people. How much garbage is created in our country in one day?
How about in one year?
The U.S. population is expected to increase by 126 million people by the year 2050. How
much more garbage would be created each day? How about each year?
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UNIT 7 | PEOPLE AND WASTE

WHO POLLUTED
THE POTOMAC?
METHOD
Through an interactive story, students experience the pollution of a
river over time and propose methods to protect the river from
current and future pollution.
MATERIALS
• Clear gallon jar or bowl of water
• Small lidded containers
• Container ingredients
• Container Labels (provided)
• Slotted spoon
• Story: “Who Polluted the Potomac?” (provided)

INTRODUCTION

Rivers and watersheds are vitally important to the establishment
of thriving societies – we see examples of this throughout history
with early civilizations sprouting up close to rivers and bodies of
water. As human population has increased and land uses have
changed over time, many of our rivers have become polluted.
Pollution can come from individual actions, like leaving trash on the
ground, or from larger problems like factory pollution. Examining
the many ways in which pollutants enter rivers is an important first
step in combating water pollution and achieving sustainable
communities.

COUNTING

ON

PE PLE
K-5 Activities for Global Citizenship

CONCEPT

Humans impact rivers in many ways,
and water pollution has increased
over time due to changes in
population and technology.

GRADE LEVEL
Upper elementary

SUBJECTS

Science, Social Studies, Language
Arts

OBJECTIVES

Students will be able to:
• List three pollutants that can impact
rivers.
• Compare the health and use of
rivers in modern times to that of
rivers both before and during
colonization.
• Draw connections between
individual actions and pollution of a
river.
• Develop strategies for minimizing
and counteracting water pollution.

SKILLS

Critical thinking, listening and
observing, role playing, understanding
cause and effect
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PROCEDURE

1. Before class, prepare and label the small containers using the items in the chart below. Tape the
Volunteers label to the slotted spoon. Prepare enough characters for each student to have at least one.
There are 17 different characters, so for large classes, double some characters and some students will
have identical containers.
CHARACTER (CHARACTER LABEL)

CONTAINTER INGREDIENTS

Natural Debris

Leaves, pebbles, and/or twigs

Soil

Soil

Construction sites

Soil

Picnicking

Litter, assorted

Person fishing

Fishing line or dental floss

Farmers

Baking soda

Gardeners

Baking soda

Commuters

Vinegar

Coal mine

Vinegar

Electric power plant

Vinegar

Barnyards

Water + instant coffee grounds

Washing the car

Water + 1 drop of dishwashing soap

Homeowner

Water + 1 drop yellow food coloring

Antifreeze

Water + 1 drop green food coloring

Mysterious liquid

Water + 1 drop red food coloring

Motorboats

Water + 1 drop each of red and green food coloring

2. Fill a clear jar or bowl with water. Place the jar or bowl in a location that can be seen by all students.
3. Distribute one character to each student. Ask them to keep the container closed and upright, and not to
reveal the identity of their character.
4. Read the story “Who Polluted the Potomac?” aloud. Add emphasis as you read each bolded character
name, and pause after each question to give the students time to think and respond.
NOTE: Italicized names in the story are specific to the Washington, DC area. Feel free to change
the names and other details to reflect your own community and history. This map of Native lands
may help: https://native-land.ca/.
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DISCUSSION QUESTIONS
1. Who polluted the Potomac?

Everyone played a role, either directly or indirectly, in polluting the Potomac River.
2. What effect did the increasing population have on the health of the river and watershed? Can you think
of any ways that population growth could improve a river’s health?
In this situation, population growth led to increases in pollution sources like the farmer's fertilizer and
boat oil. However, an increase in population may also lead to stronger environmental laws, better use of
resources, and public services like sewage treatment plants that keep pollutants out of rivers. Also,
population growth could mean more people working together to clean up a dirty river, like the volunteers
in the story.
3. Think about the pollution represented in the containers. What could be done to prevent those types of
materials from entering the water in the first place? Think about both individual and larger, community
level actions?
Individual actions: walk or ride a bike instead of driving, pick up trash off the ground, take a car to the car
wash, keep cars and boats in good repair, advocate for community level actions, etc.
Community level actions: the town could implement soil-erosion control at the construction site, city
council could limit or ban single-use plastics, power plants could install smokestack technology at the
power plant, the state can create more laws/fines for factories that pollute, the community can start a
campaign to inform neighbors about the impacts of weed killers and insect sprays, etc.
4. Many of the pollutants were the result of an individual person’s action. Is an individual the only person
impacted by their decision? Does something added to the river in one location stay there? Where does it
go and what is the impact?
No. Rivers are a shared resource, so individual actions impact the entire community. Because rivers run
through multiple towns and states, pollutants that enter the river at one point move downstream and the
effects are felt all along the river’s path.
5. Do upriver cities or states have a responsibility to keep rivers clean for downriver cities or states? Do you
think they should?
Answers will vary.
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6. Challenge students to come up with ways to clean the water in the jar or bowl. Once pollution has
entered the river, how can we get it out? How can we clean up the river?
To practice engineering skills, invite students to propose a way to clean the water in the bowl. They
should design a plan, make notes on the effectiveness of their strategy, and propose ways to improve
their design. In the classroom, solids can be strained using a kitchen strainer or netting. Students may
also find coffee filters or absorbent cotton helpful. In reality, humans clean up waterways using a variety
of methods. Examples include using nets to retrieve large items, treating the water with chemicals, or
introducing organisms that filter or digest pollutants from the water.
7. Do you think that it is easier to prevent pollution, or to clean water that is already polluted? Have students
explain their ideas. What could each of us do to help improve the health of our rivers by preventing some
of this pollution?
Preventing pollution is known to be a more effective approach to ensuring clean waterways. Answers
may include: biking or walking instead of driving, conserving water, picking up litter, advocating for
changes to environmental policies at your school or in your town, pulling weeds instead of spraying them,
etc.

MEASURING LEARNING

Students list three things that can cause pollution of a river and two ways that we can keep rivers clean.

FOLLOW-UP ACTIVITIES

1. Learn what members of your community are doing to address a current watershed issue. Students
brainstorm ways they can help. For inspiration, watch the video Thousands of Mussels in the Anacostia
River to learn about an initiative to restore one of Washington, DC’s rivers with mussels, or the video
about Mr. Trash Wheel, a project to sustainably clean Baltimore’s Inner Harbor.
2. Create a timeline of human impacts on your own watershed. Research the people, industries, and events
that have changed it over time. Include things like photos, primary source documents, and articles to
explain the history.
3. As a class, research local water services in your community. Or, invite a local government official to
discuss your region’s water facilities and programs for waste and pollution management.
4. Ask someone from a local Indigenous group to speak with your students about their experience with the
river. In their community, how was the river used in the past and how is it used currently? What are
current watershed issues in their community?
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WHO POLLUTED THE POTOMAC?
CONTAINER LABELS

Natural Debris

Soil

Construction Sites

Picnicking

Person Fishing

Farmers

Gardeners

Commuters

Coal Mine

Electric Power Plant

Barnyards

Washing the Car

Homeowner

Antifreeze

Mysterious Liquid

Motorboats

Volunteers
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STORY: WHO POLLUTED THE POTOMAC?
Italicized names are specific to the Washington, DC area. Feel free to change the names and other details of the
story to reflect your own community and history.
This is the story of the Potomac River, and the changes to the river that humans made over time. Listen for the
name of the character printed on your container. When you hear your character named, come up to the river
(bowl of water), open your container and dump in its contents.
(Story begins:) For more than 10,000 years, people lived on the banks of this river. During that time, they raised
families, hunted in the forests, grew crops, and caught fish. Imagine that the bowl of water in front of you was
taken from the Potomac River by a Nacotchtank (na-COTCH-tunk) about 500 years ago.
• How does the water look to you?
• Does this look like water that you might drink? Swim in? Eat fish from?
The Nacotchtank built small seasonal villages and a fur trading town on the banks of the Potomac. They cut down
trees and used the lumber and bark to build buildings. They cleared sections of wetland and planted crops of
corn, beans, squash, and potatoes. They quarried rock to create tools like axes and arrowheads. They fished from
the river during the seasonal fish runs. We can guess that all of these actions led to NATURAL DEBRIS, like
twigs, leaves and pebbles, being washed into the river. While there is some archeological evidence that helps us
imagine what their life may have been like, there isn’t evidence that they greatly impacted the river itself.
• How do you think the Nacotchtank used the river? (Answers may include: bathing, drinking and cooking
water, transportation, food source, etc.)
About 400 years ago, European colonists arrived to this place. One of the first Europeans kept a journal of his
discoveries. He wrote about the Native American communities, the tributaries of “sweet water,” and seeing so
many fish that he and his crew tried to scoop them out with a frying pan. The colonists pushed the Nacotchtank
away from the banks of the Potomac, and many other Nacotchtank died from diseases the colonists introduced.
They established permanent plantations to feed the city’s growing population and grew tobacco to sell. SOIL
washed off plantations and into the river. The European settlers introduced new animals to this land, including
livestock. Farmers kept pigs and other animals in their BARNYARDS. As rainwater drained out of the barnyard, it
carried some of the manure into a little creek behind the farm. The creek flowed into the river.
• How do you think the European colonists used the river? (Answers may include: bathing, food, drinking
and cooking water, transportation, food source, etc.)
By 1800, Washington, DC had been established as the new nation’s capital, and, gradually, the city grew on the
banks of the Potomac. Developers cleared wetlands and forests to build houses and businesses. Rains washed
loose soil from CONSTRUCTION SITES into the river. So much soil entered the river that the city dug out a
channel to make the river deeper so that ships could reach DC.
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By the early 1900s, electric power arrived in the city. Far upstream, a COAL MINE was dug. Rain water drained
down into the mine shaft and soaked the piles of wastes and scraps from mining. This made the rain water
become acidic – sort of like a strong vinegar. Then the acid water trickled off the banks and back out into the
river.
To burn the coal and produce the power, an ELECTRIC POWER PLANT was built along the river. Gasses
coming out of the smokestacks combined with moisture in the air to form acids. The pollution fell back to the
Earth as acid rain or smog.
• Would you drink this water now? Would you swim in it? Go boating?
• How could we determine if this water is safe for wildlife? (Answers may include: noticing evidence of
dead animals, counting the different animal species in and around the water, viewing water samples
under a microscope, and doing chemical tests on the water.)
Upstream, large farms planted crops to feed the city’s increasing population. FARMERS used fertilizers and
pesticides to grow enough food for the city. Some of these crops grew right up against the banks of the river,
and fertilizer washed off the land and into the water.
Washington, DC is now one of the largest metropolitan areas in the country. Traffic congestion is a big problem
for COMMUTERS who drive their cars to and from work. Car exhaust fumes (just like power plant fumes)
cause acid rain. If a car is not kept in good repair it may also leak oil or other fluids, which will be washed off
the pavement and into the river with the next rain.
As the city grew, more and more people moved to the nearby countryside. These rural houses were not
connected to the city sewer system. Wastewater from these houses flowed into septic tanks under the ground.
One HOMEOWNER did not maintain the septic tank, and poorly treated sewage seeped into the river.
And how do the residents of the city and its suburbs spend their time? In one neighborhood, GARDENERS
work in their yards. Many of them use weed killers and chemicals to keep their lawns green. The next rain will
wash these chemicals into a little creek nearby, and then into the river.
One parent teaches their child how to change the ANTIFREEZE in their truck. They pour out the used
antifreeze into the driveway. Animals can lick the sweet-tasting antifreeze and be poisoned. It can also trickle
into the nearby creek and poison fish.
In another neighborhood, a teenager is WASHING THE CAR. The soapy water rushes down the driveway into
the storm drain; the storm drain empties into the river. The grease and grime on a car can contain asphalt from
the roads, rubber particles from the tires, toxic metals, and rust. If the teenager had gone to a local car wash,
the water would have been treated before it returned to the river.
Next door is a family cleaning out their garage. They find an old rusty can with a tattered skull and crossbones
label still stuck on it. This MYSTERIOUS LIQUID looks dangerous and they want to get rid of it before
someone gets hurt. They decide to pour it down the storm drain out by the curb. The mysterious liquid is out of
sight, but it is headed for the river.
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On nice days, many people head down to the river. Some zoom up and down the water in MOTORBOATS and
don’t notice that a little engine oil leaks into the water. Families are PICNICKING in the parks along the
riverbanks. Some of these people leave trash on the shore. With the next storm, that trash will wash into the
river. Further upstream is a PERSON FISHING. The person snags their hook on a log and rather than
untangling it, breaks off the nylon fishing line and leaves it behind.
One weekend, a group of VOLUNTEERS visits the river. They walk up and down the riverbanks and collect
trash. [Note: Student uses the slotted spoon or tea strainer to scoop out some garbage. Place spoon and wet
garbage on the paper towels.] They gather over 100 bags of garbage that will go to a recycling center or proper
landfill and will no longer pollute the river.
The Nacotchtank people living today see a very different river than their ancestors saw 500 years ago. People
changed the river in many ways.
• How do we use the river today? (Answers may include: recreation, fishing, and using the river to
generate electricity.)
• What are similarities and differences in the way we use the river compared to the Nacotchtank people
and the European colonists? (Answers will vary. Students may recognize direct similarities like
transportation and food, but may not realize that the water they use every day also may come from a
local waterway to their tap.)
• What do you imagine the river will look like in another 50 or 100 years?
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