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Number Patterns

Waste & 
Recycling

Students explore number 
patterns related to the disposal and recycling 
of plastic bottles. Long-term trends in waste 
production per person are graphed, and 
students break down the percentages of various 
materials that compose our waste stream.



Critical Thinking Questions
• What are historic and current recycling 

trends in the United States?
• What is the environmental impact of waste 

disposal?
• What are ways to prevent the negative 

impacts of waste produced in the United 
States?

Objectives
• Identify number patterns
• Construct expressions that contain vari-

ables to represent real-world patterns
• Use tables and graphs to organize data
• Explore patterns of waste disposal and 

recycling in the United States

Key Concepts
• Number patterns
• Expressions
• Tables
• Line and circle graphs
• Analysis of waste materials in the United 

States
• U.S. recycling rates

NCTM Standards and  
Expectations Addressed
Number and Operations: Work flexibly 
with fractions, decimals, and percents to 
solve problems

Number and Operations: Select appropri-
ate methods and tools for computing with 
fractions and decimals from among mental 
computation, estimation, calculators or com-
puters, and paper and pencil, depending on 
the situation, and apply the selected methods
Algebra: Represent, analyze, and generalize a 
variety of patterns with tables, graphs, words, 
and, when possible, symbolic rules
Algebra: Develop an initial conceptual un-
derstanding of different uses of variables
Problem Solving: Solve problems that arise 
in mathematics and in other contexts
Reasoning and Proof: Make and investigate 
mathematical conjectures
Connections: Recognize and apply math-
ematics in contexts outside of mathematics
Representation: Use representations to 
model and interpret physical, social, and 
mathematical phenomena

Materials/Preparation
Place the following products into a trash bag: 
glass bottle, plastic cup, newspaper, coffee 
grounds in a Ziploc bag, a piece of cardboard, 
an aluminum can, and a rechargeable battery.
Student handout: Waste Not, Want Not
Teacher master:  Waste Not, Want Not

Background and Practice
Background reading: What’s the Big Deal?
Practice worksheet: Practice with Patterns

Number Patterns: Waste & Recycling1
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Teacher Instructions 
 1. Break the class into groups of 2-3.
 2. Hold up the trash bag with the items you 

placed in it. Tell students that you were 
thinking of throwing these items into the 
garbage. Allow each group to choose 1 
item from the bag and then tell students 
to work together in their group to answer 
the following questions: 1) Where does it 
go after it is used? 2) Can it be reused? If 
so, in what way?

 3. After students brainstorm for a couple 
of minutes, give them the following 
information: a glass bottle can be used 
over and over and it can be recycled into 
other glass materials; different types of 
plastic can be recycled to make carpet, 
fleece, and many other items; newspapers 
can be recycled into paper, tissue, and 
new newspapers; coffee grounds can be 
used as fertilizer for plants; a cardboard 
box can be reused or recycled into a new 
cardboard box; aluminum can be recycled 
over and over to create new cans; and 
a rechargeable battery can be used in 
multiple products. 

 4. Ask students where they think all of this 
waste would end up if you were to throw 
the products into the garbage can. Items 
thrown in the trash are often transported 
to a landfill where they remain intact for a 

very long time, or the trash is burned in an 
incinerator and the ash is sent to a landfill. 
Some items may travel to a recycling facility. 

 5. Ask students if they think it is okay for 
all of these products to be in a landfill. 
Ask for a few volunteers to share their 
reasoning.

 6. Tell the class that plastic bottles can be, 
and often are, recycled. Ask students how 
many soda and water bottles they use 
each day. Ask them to guess how many 
bottles are used in the United States 
every 5 minutes. (2 million!) 1

 7. Pass out the student handout, Waste Not, 
Want Not. 

 8. This activity can be done individually 
or in pairs. If this activity is used as a 
hook or introduction to recognizing and 
working with number patterns, you may 
want to work through the lesson together 
as a class.

 9. After students complete the worksheet, 
lead a class discussion using the following 
questions.

Discussion Questions
 1. Do you think it is important to recycle as 

much as we can? Why or why not?
 2. In addition to recycling, what are some 

other ways to reduce the amount of waste 
we produce?

Number Patterns: Waste & Recycling1
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Teacher Instructions
 1. List the following items on the board: 

movie ticket, bus fare, cup of coffee, and 
three-course dinner. 

 2. Ask students to estimate how much they 
would pay for the different items. Also, 
ask if they think they would be able to 
purchase any of the items for $2 or less.

 3. Reveal the prices of the items to the 
students (based on New York City 
prices): movie ticket—$12, bus/subway 
fare—$2, cup of coffee—$1.60, and three-
course dinner—$24.1

 4. Students could compare these prices to 
where they live because costs will vary 
across the United States.

 5. Show the class the table, How Far Does 
Your Dollar Go? Ask them to identify the 
cities where they could buy each item for 
the lowest price. Also, which city is the 
most expensive?
• Optional: Have a map available if 

students are unclear of where each city 
is located. 

 6. Give them a few moments to discuss 
with a partner whether they think it 
would be possible to live in any of these 
cities for less than $2 a day. 

 7. Ask volunteers to share their thoughts on 
the feasibility of living on less than $2 a 
day in any of the selected cities. Also ask 
students to share anything that surprises 
them about the different prices around 
the world.

 8. Ask students to guess what percentage of 
the world’s people live on the equivalent 
of U.S.$2 a day or less. (About 40% of the 
world’s people live on $2 a day or less. Of 
these, approximately half survive on $1.25 
a day or less.)2 How would you envision 
the daily life of a person who lives on less 
than $2 a day? What kind of work might 
they do? What kind of food might they 
eat?

 9. In a think-pair-share activity, ask 
students to brainstorm how the number 
of people living in extreme poverty could 
be reduced. Allow about 2-3 minutes for 
this activity. Ask for volunteer groups to 
share their ideas with the class.

 10. Now let students know that one tool 
used to pull people out of extreme 
poverty is microcredit, which involves 
lending very poor people small amounts 
of money to start a new business or 
expand an existing business. 

 11. Split the class into pairs to complete the 
handout, Microcredit Business Plan.

Introduction to Algebra: Poverty & Microcredit2
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Name Date

 5. What is your expected net profit after 6 
months? 

  (Hint: To find the net product, subtract your start-
up costs)

 6. Interest is the money that a lender charges 
to borrowers; it is usually a percentage of the 
loan amount. When repaying a loan, borrowers 
must pay interest in addition to the principal 
loan amount. 

  For a principal loan amount of 2,000 rupees 
loaned at an annual interest rate of 20%, 
calculate how much interest (I) you will need 
to pay back for different periods of time. Use 
the following equation, where p 5 principal 
loan amount, r 5 interest rate, and t 5 time in 
years: I 5 p 3 r 3 t

  (Hint: You will need to convert the interest rate, 
20%, into the decimal 0.20 to solve the equation)

Number  
of Years

Interest

1 I 5 (2,000)(0.20)(1) 5 400 rupees

2 800 rupees

3 1,200 rupees

Bonus 
A lending organization has raised $4,000 that it 
wants to use to provide $100 microloans to people 
in one community. Of the $4,000 raised, $500 
must be used for program administration costs 
(to pay for paperwork and salaries for people who 
will help set up the loans). How many microcre-
dit loans can be provided with the organization’s 
$4,000?

Microcredit Business Plan, page 2
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ANSWERS

 5. 12,400 rupees

 6. See table.

Bonus 
$100x 1 $500 5 $4,000;  x 5 35 people



Modeling Intergers: Population Growth3
33

Real W
orld M

ath: Engaging Students through G
lobal Issues

© FACING THE FUTURE   www.facingthefuture.org

 12. After student pairs have completed the 
worksheet, review population trends 
in Japan and India using the following 
discussion questions.

Discussion Questions
 1. Based on the projected population 

numbers for Japan in 2050, what do you 
think Japan’s population size will be in 
2100?

 2. What are some negative consequences of 
a declining population?

 3. What are some negative consequences of 
a growing population?

 4. Do you think the future populations 
of India and Japan will be identical to 
the numbers shown on the population 
pyramids? Why or why not?

 5. What are some humane ways to slow 
population growth?

Extension Ideas
 1. Calculate the population densities of 

Japan and India based on population 
and land area data from the CIA World 
Factbook (https://www.cia.gov/library/
publications/the-world-factbook).

  How will population density (people 
per area) change over time in Japan? In 
India? 

  What might be some consequences of 
higher population density? (e.g., conflict, 
resource scarcity, migration)

 2. Investigate the population growth rate 
in the United States (see www.census.
gov). Compare birth rates to growth 
rates. What other reasons might explain 
population growth in the United States? 
(e.g., immigration)

Additional Resource
www.prb.org —Population Reference Bureau 
publishes an annual World Population Data 
Sheet, which reports on population-related 
statistics by country. The data sheet includes 
information related to demographics, nutri-
tion, environment, economy, and density. 
In addition, PRB has many downloadable 
population graphics.

Action Project
While the United States makes up only 5% 
of the world’s population, its citizens con-
sume 25% of the earth’s energy resources.1 
The energy consumed in our homes and 
our methods of transportation are the two 
biggest culprits. Have each student make a 
pledge to reduce his or her impact in one 
of these areas for 1 week. Share students’ 
results, including the unforeseen difficulties 
or obstacles they encountered when trying to 
reduce energy consumption.




