RISING 7TH GRADE SUMMER HOMEWORK

ASCEND
SUMMER HOMEWORK
RISING 7TH GRADE
Dear Families,
In this packet, you will find reading, math, science, and social studies activities for your scholar to
complete over the summer. These activities are meant to challenge your scholar's thinking, while also
being fun and engaging. Please feel free to complete this work alongside your scholar, asking questions
and taking part in conversation as you go. This will make the experience even richer!
Research shows that kids who read over the summer are much more prepared for the next school year
than those who do not. For this reason, in addition to our selected book, your scholar should read 2-3
other age-appropriate books over the summer. Your scholar will be better off if they read and complete
these activities over time throughout the summer—switching back and forth between reading, math,
science, and social studies—than if they try cramming them into the last few days.
Thank you for supporting your scholar’s learning. Together, we can push them to new heights!

Ascend Public Charter Schools
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You must complete all assignments over the summer and bring the following on the first day of
school:
 Completed Reading Log
 Completed English Reflection Essay
If you are missing any materials, please reach out to your teachers. We want you to be set up
for success before summer begins. An overview of the English homework assignments can be
found below:
Task
Details
Reading Log
Spend at least 30 minutes each day reading the assigned book and
novels/articles of your choice. Record your progress, so we can celebrate
your gains together in the fall!
Amari and the
When you finish reading Amari and the Night Brothers, select one of the
Night Brothers
two response options on page 27, then plan and complete the reflection
Reflection
essay.

Name: _____________________________________________________
Parent Signature: ____________________________________________
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Summer 2022 Reading Log
Directions:
- You must read at least three books over the summer
- Record daily updates:
o Date
o Title
o Author
o Genre
o Pages Read
o Reflection Response
Reflection Questions:
- What is the main idea of the text? What are some critical details, and how do they support the main idea?
- What do the illustrations (photographs, maps) tell you? How do they help you understand the author’s point of view?
- What questions do you now have after reading? What would you like to learn more about? Why?
- What are the most important facts you learned from reading?
- What is the most interesting fact you learned today? Why?
- How does what you read today connect to something you have learned in previous lessons?
- How does the section or chapter fit into the novel's overall structure?
- How does the main character change over the course of the novel?
- Choose one new word from your reading today and analyze it on a vocabulary square.
Sample Entry:
Date:

Title:

Author:

Genre:

Pages Read:

6/11/2022 Take Back the Block
Crystal D. Giles
Fiction 45-70
Reflection
The purpose of this section was to introduce a major conflict: a real estate
Response:
developer offered to buy Kensington Oaks. Wes and his friends are determined to
prevent his neighborhood from being taken from them. This is a major change for
Wes, who before this was embarrassed when he was forced to join social protests
with his parents.
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Choose ONE of the following prompts to complete for your Summer Homework:
Option A: When Amari puts the True Sight drops in her eyes, she can see the world and people around her for
what they truly are. Imagine that you can have True Sight too. Who in your life or in your community would be
a supernatural being? Choose three people and describe them or draw them as their supernatural selves.
What kind of creatures are they? What abilities do they have? How do their supernatural selves relate to their
known world selves (for example, a park ranger who is a werewolf or a hairstylist who is really Medusa)?
Option B: At the Bureau of Supernatural Affairs, trainees have their most prominent talent enhanced to a
supernatural ability. Think of your biggest talent or special skill—something you’re good at and enjoy doing. If
you touched Merlin’s Crystal Ball, what supernatural ability would your talent become? How would you use it?
What Bureau department and role is your supernatural ability best suited for?
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
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RISING 7TH GRADE MATH
To help you prepare for 7th grade math school, a summer work math packet is attached. This
packet includes 6th grade problems that you should know prior to going back to school. You
should NOT use calculators.

Practicing multiplication (up to 12) and division facts is VERY important!
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Working with Fractions, Decimals, and Percentages
Example Problems
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Working with Fractions, Decimals, and Percentages Continued
Directions: Convert the improper fractions (also referred to as fractions greater
than one) to mixed numbers.

1.

2.

3.

21
10

45
6

=

=

120
18

=

Directions: Convert the mixed numbers into improper fractions (also referred to
as fractions greater than one).
4

1. 5 =
9

2

2. 11 =
3

7

3. 9 =
8
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Working with Fractions, Decimals, and Percentages Continued
Directions: Match each fraction with its equivalent decimal and percentage.

1.

2.

3.

4.

2
5

4
9

15
20

12
18
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Adding and Subtracting Integers
Example Problems

Directions: Answer each question following the rules of adding/subtracting
integers.

1. −90 + 6 =

5. −45 + (−44) =

2. −17 + 25 =

6. −75 + (−18) =

3. 67 − (−11) =

7. 12 − 15 =

4. 60 − (−13) =

8. 35 − 125 =

35

RISING 7TH GRADE SUMMER HOMEWORK
Rising 7th Grade Math Summer Homework

Adding and Subtracting Integers Continued
Directions: Write an expression to represent each problem and then simplify.
1. The temperature on Monday was −15°F. The temperature on Tuesday was
6°F warmer. What was the temperature on Tuesday?

Expression =

Answer =

2. Suppose you have a score of 25 points in a game. You get a penalty that
lowers your score by 60 points. What is your new score?

Expression =

Answer =

3. Sort the expressions below into the table.
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Multiplying and Dividing Integers
Example Problems
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Multiplying and Dividing Integers Continued
Directions: Answer each question following the rules of multiplying/dividing
integers.

1. 8(−6) =

5. −72 ÷ (−6) =

2. (−9)(−9) =

6. −38 ÷ 2 =

3. (−18)(−12) =

7. −72 ÷ (−12) =

4. 243(−7) =

8. (−1,000) ÷ 50 =
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One-Step and Two-Step Equations
Example Problems
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One-Step and Two-Step Equations
Directions: Solve the following one-step and two-step equations using inverse
functions.
𝑚

1. 54 + 𝑥 = 98

6.

2. 450 = 𝑎 − 325

7. 2𝑥 + 3 = 15

3. −5𝑥 = 115

8. 10 = 3 +

4. 𝑏 − 12 = −49

9. −8𝑐 + 1 = −39

5. 108 = −9𝑥

10. 15 = −11𝑎 + 4

−4

= 13

𝑏
2
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Combining Like Terms (Hint: Like terms share the same variables and exponents)
Example Problem 1

Example Problem 2
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Combining Like Terms Continued
Directions: Simplify each expression by combining like terms.

1. 3𝑚 + 6𝑚

5. 4𝑛 − 9𝑛

2. 12𝑥 2 + 5𝑥 2 − 10𝑥 2

6. 17𝑥𝑦 − 4𝑥𝑦 + 9𝑥𝑦

3. 25𝑎 + 19𝑏 − 13𝑎 + 11𝑏

7. 3(𝑎 + 𝑏) + 5𝑎

4. 6(2𝑥 + 𝑦) + 2𝑦 − 12𝑥

8. −5(𝑥 + 7) − 4
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Combining Like Terms Continued
Example Problems

Directions: Find the perimeter of each figure by combining like terms.

1.

2.
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Inequalities
Example Problem

Directions: Match each phrase with an inequality.

1.
2.
3.
4.
5.
6.

There are less than 50 books.
It is more than 50°F outside.
You owe at least $25.
The maximum number of people is 25.
Less than 10 days until vacation.
Spend greater than $10 to use the coupon.
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Ratios
Example Problems
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Ratios
Directions: Answer the following questions using ratio strategies. Show all of your
work.
1. What is the ratio of squares to circles?

a.
b.
c.
d.

3:1
1:3
3:4
1:4

2. The ratio of girls to boys is 2:3. If there are 10 girls, how many boys are
there?
a. 2
b. 3
c. 10
d. 15

3. Henry paid $3.50 to download 5 songs. What is the unit rate?
a. $0.70 / song
b. $1.42 / song
c. $17.50 / song
d. $0.50 / song
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4. Maria reads 40 pages of her novel in 4 hours. At that rate, how many pages
would she read in 5 hours?
a. 40
b. 50
c. 90
d. 100

5. If 2 bags of apples weigh 8 pounds, how many pounds do 5 bags weigh?
a. 20 pounds
b. 10 pounds
c. 12 pounds
d. 15 pounds

6. What is 25% of 60?
a. 1,500
b. 15
c. 24
d. 2.4

7. What is 120% as a decimal and fraction in simplest form?
a. 1.2 and

1
5

b. 1.2 and 1
c. 12.0 and

1
5
1
5
1

d. 12. And 1

5
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Edtech Resource
Khan Academy
1. Type “Khan Academy Grade 6 Math” into Google. (The link is
https://www.khanacademy.org/math/cc-sixth-grade-math).
2. Scroll down, pick the topic you’d like to review, and select Practice.
Topics
• Basic ratios
• Equivalent ratios
• Ratios with double number lines
• Ratio tables
• Ratios with tape diagrams
• Unit rates
• Rate problems
• Relate fractions, decimals, and percents
• Negative numbers on the number line
• Negative decimals on the number line
• Negative fractions on the number line
• Combining like terms
• Equivalent expressions
• Solve equations from visual models
• One-step addition & subtraction equations
• One-step addition & subtraction equations: fractions & decimals
• One-step multiplication & division equations
• One-step multiplication & division equations: fractions & decimals
• Graphing basic inequalities
• Inequality from graph
• Inequalities word problems
• Tables from equations with 2 variables
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Rising 7th Grade Science
Activities to do this summer to prepare for seventh grade:
1. Complete the Science Choice Board.
• Choose 3 science activities from the choice board.
• Put an X on the square to mark the activity as complete.
• Important Safety Note: You must ask an adult’s permission before using materials, conducting an
investigation, or visiting any sites on the internet.
• Remember:
o You may substitute materials for other similar items that you have at home!
o Some activities require internet access. If you do not have internet access or want to enjoy
screen-free time, you can choose from the other exciting activities!
o Have fun!
2. Read a book about science

Science Books
Look for these great books about science at your local library through e-book access, or try ReadWorks!
ReadWorks offers richly illustrated eBooks and a read aloud feature to support readers at all levels. You'll find a
quick tutorial video about using eBooks at https://about.readworks.org/parents_remote.html
Or, if possible, look for these great books about science at your local library!
Titles
Astrophysicist and Space
Advocate Neil deGrasse
Tyson

Electrical Wizard: How Nikola
Tesla Lit Up the World
What Color Is My World?: The
Lost History of AfricanAmerican Inventors

Author
Marne Ventura

Topic
Have you ever stared into the night sky, full of
stars and planets? As a kid, Neil deGrasse Tyson
was star-struck when he first visited a
planetarium.The universe was calling him. Now he
is a famous astrophysicist with a TV show and
over 1 million twitter followers. Follow his path
from fascinated
kid to popular space expert.
Oliver Dominguez Learn all about Tesla who contributed to the field
of electricity and technology.

Kareem AbdulJabbar

Did you know that James West invented the
microphone in your cell phone? That Fred Jones
invented the refrigerated truck that makes
supermarkets possible? Or that Dr. Percy Julian
synthesized cortisone from soy, easing untold
people’s pain? These are just some of the black
inventors and innovators scoring big points in this
dynamic look at several unsung heroes who
shared a desire to improve people’s lives. Learn
more in this book by basketball legend Kareem
Abdul-Jabbar
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Virtual trips

Summer is a great time to explore science in the city. Consider taking a virtual trip to these exciting
sites!
Place
Brooklyn Botanic
Gardens

Prospect Park Zoo (or
any zoo!)

Website
https://www.bbg.org/

https://prospectparkzoo.com/

What to do
Visit the Brooklyn Botanic Gardens
website for activities, games,
recipes, and crafts your scholar can
do at home.
Have your scholar take notes on
animals and their structures.
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Bridge Building Bonanza: Which Design Wins?
ACTIVE TIME

45 minutes to 1 hour
TOTAL PROJECT TIME

45 minutes to 1 hour
KEY CONCEPTS

bridges, forces, loads, civil engineering

Introduction
Have you ever ridden in a car driving across a suspension bridge? Suspension bridges, with their tall towers, long spans and
gracefully curving cables, are beautiful examples of the work of civil engineers. How do the cables and towers carry the load
that is on the bridge, which includes you and the car you are in when you cross the bridge? Can a suspension bridge carry a
greater load than a simple beam bridge? You can try to answer these questions in this science activity!

Credits
Teisha Rowland, PhD, Science Buddies

https://www.sciencebuddies.org/stem-activities/bridge-building-designs
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This activity is not appropriate for use as a science fair project. Good science fair projects have a stronger focus on
controlling variables, taking accurate measurements, and analyzing data. To find a science fair project that is just right for
you, browse our library of over 1,200 Science Fair Project Ideas (http://www.sciencebuddies.org/science-fair-projects/science-projects) or use
the Topic Selection Wizard (http://www.sciencebuddies.org/science-fair-projects/topic-selection-wizard/background-info) to get a personalized project
recommendation.

Materials
Drinking straws (7)
Paper cup, at least 8-oz.
Masking tape or painter's tape
Thread
Scissors
Paper clips (4). At least two should be large ones.
Many coins, all of the same type. For example, you should have at least 325 pennies, or at least 150 quarters.
Chairs, tables, or desks that you can arrange to build a bridge between (2)

Procedure
1. If your straws are the flexible type, cut the flexible part off (so that you are left with a long, straight, non-bendable straw
piece). Cut a total of six straws this way. Make sure they are all the same length; trim some if necessary.

https://www.sciencebuddies.org/stem-activities/bridge-building-designs
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2. Cut a seventh straw to make two short pieces of straw, each about one inch long. Make sure they are both the same
length.

3. Tape two long straws on either side of one of the short pieces of straw. Do this at one end of the two long straws. (If you
are using flexible straws, the "long" straws will be the ones you just cut the flexible parts off of. If you are using nonflexible straws, use uncut straws for the long straws.)
4. Then, tape the long straws together at the other end. You should end up with an elongated triangle shape. This is a tower
for your suspension bridge.

5. Repeat this process with two new long straws and the other short straw piece to build a second tower.

https://www.sciencebuddies.org/stem-activities/bridge-building-designs
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6. Tape one tower to the edge of a desk, table, or chair. The short straw piece should be at the bottom of the tower (and the
end without a short piece should be at the top). Tape the second tower to a second piece of furniture at the same height.
Position the towers far enough apart so that you could fit a straw between them.

7. Place a long straw between the towers so that its ends rest on the short pieces. This straw is the bridge deck. You now
have a simple beam bridge.
Can you see how this is a beam bridge? How do you think it would be different from a suspension
bridge?

https://www.sciencebuddies.org/stem-activities/bridge-building-designs
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8. Make a load tester for your bridge by unbending a large paperclip into a V-shape. Poke the ends of the paperclip into
opposite sides of a paper cup, just below the thick rim at the top.

9. Use a second large paperclip to hang the load tester over the bridge deck. Do this by attaching the two large paperclips
together, and then sliding the new one around the bridge deck straw. Slide the cup to the middle of the straw.

https://www.sciencebuddies.org/stem-activities/bridge-building-designs
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10. Add coins (all of the same type) one at a time into the load tester.

How many coins does the cup hold before the bridge fails? How does the bridge fail?
11. Now start changing the beam bridge into a suspension bridge. Cut a piece of thread that is about three feet long. Tie the
center of the piece of thread (which is acting as your bridge cable) around the middle of a new bridge deck straw (a new,
long straw). Place the straw between the towers as before.
12. Pass each end of the thread (i.e., cable) over a tower and down the other side. To anchor the suspension bridge, tie each
end of the cable around a paperclip. Slide the paperclips away from the towers until the cable pulls tight. Then tape the
paperclips firmly to the furniture.

https://www.sciencebuddies.org/stem-activities/bridge-building-designs
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13. Attach the load tester as you did before. Again add coins (all of the same type as before) to the cup, one at a time.
How many coins does the cup hold before the bridge fails this time? How does the bridge fail?

14. Overall, which bridge design is stronger? Is it a little stronger, or a lot stronger?
Why do you think you got the results that you did?

What Happened?
Did the suspension bridge hold a greater number of coins compared to the beam bridge?
In this activity you should have seen that the suspension bridge was able to hold more coins than the beam bridge by around
150%, such as about 310 pennies (or 140 quarters) compared to about 200 pennies (or 90 quarters). When the beam bridge
https://www.sciencebuddies.org/stem-activities/bridge-building-designs
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failed, this was likely because the bridge deck straw bent downward as more coins were added until it bent so much that it
slipped down between the two towers. As coins were added to the suspension bridge, the cable (i.e., thread) was under tension
and reinforced the bridge deck straw, pulling it upwards (while compressing the towers) and allowing the bridge to hold more
coins. When the suspension bridge eventually failed, the bridge deck straw likely similarly bent into a V-shape, but because it
was attached by the thread, the straw could not fall and instead the cup may have slipped off of the straw.

Digging Deeper
In a suspension bridge, the bridge deck (the part of the bridge that supports the load, such as cars and their passengers) hangs
from, or is suspended by, massive cables. These cables stretch between the bridge's towers and are securely anchored at each
end. The cables are thus under tension while the bridge towers are under compression.
For long spans, the suspension bridge is usually the most economical choice because the amount of material required per unit
length is less than for other bridge types. However, since suspension bridges are relatively flexible structures, stress forces
introduced by high winds can be a serious problem. The dramatic collapse of the Tacoma Narrows Bridge (in Washington in
1940) is an infamous example of this.
In this activity, you build and test two types of bridges: a simple suspension bridge and a beam bridge. A beam bridge is the
simplest type of bridge, and is typically supported by a raised part on either end. For example, a beam bridge could be as
simple as a wood plank put down to cross a stream.

For Further Exploration
Test each bridge design a few more times, using a new bridge deck straw each time. Are your results always the same?
Try eliminating the portion of the cable from the towers to the anchorage (leaving only the portion of the cable from the
bridge deck to the towers). What happens when you test your bridge now? Why?
Try this activity a few more times and focus on what part (or parts) of the bridge fails first. Was the failure due to
weakness of materials used or weakness at a joint? Can you think of ways to redesign your bridge to make the part (or
parts) that failed stronger?

Additional Resources
Project Ideas
Keeping You in Suspens(ion) (http://www.sciencebuddies.org/science-fair-projects/project-ideas/CE_p007/civil-engineering/suspension-bridges)

Links
Blog Post: Student Science: Straw Suspension Bridge (http://www.sciencebuddies.org/blog/2013/07/student-science-straw-suspension-bridge.php)
Blog Post: Building Bridges (http://www.sciencebuddies.org/blog/2011/06/building-bridges.php)

If you like this activity, you might enjoy exploring these related careers:

https://www.sciencebuddies.org/stem-activities/bridge-building-designs
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Civil Engineers (http://www.sciencebuddies.org/science-engineering-careers/engineering/civil-engineers)
Career Profile

If you turned on a faucet, used a bathroom, or visited a public
space (like a road, a building, or a bridge) today, then you've
engineering-careers/engineering/civilused or visited a project that civil engineers helped to design
engineers)
and build. Civil engineers work to improve travel and
commerce, provide people with safe drinking water and
sanitation, and protect communities from earthquakes and
floods. This important and ancient work is combined with a desire to make structures that are as beautiful and
environmentally sound, as they… Read more (http://www.sciencebuddies.org/science-engineering-careers/engineering/civil-engineers)
(http://www.sciencebuddies.org/science-

Civil Engineering Technician (http://www.sciencebuddies.org/science-engineering-careers/engineering/civilengineering-technician)

Career Profile
(http://www.sciencebuddies.org/science-engineeringcareers/engineering/civil-engineering-technician)

Do you dream of building big? Civil engineering
technicians help build some of the largest structures
in the world—from buildings, bridges, and dams to
highways, airfields, and wastewater treatment
facilities. Many of these construction projects are
"public works," meaning they strengthen and benefit

a community, state, or the nation. Read more (http://www.sciencebuddies.org/science-engineering-careers/engineering/civil-engineering-technician)

Architect (http://www.sciencebuddies.org/science-engineering-careers/engineering/architect)
Career Profile
(http://www.sciencebuddies.org/science The

essayist and poet Ralph Waldo Emerson called Greek
architecture the "flowering of geometry." Architects blend art and
-engineeringscience, designing structures for people, such as houses,
careers/engineering/architect)
apartments, schools, stores, malls, offices, places of worship,
museums, sports stadiums, music theaters, and convention
centers. Their designs must take into account not only the
structure's appearance, but its safety, function, environmental impact, and cost. Architects often participate in all phases of
design,… Read more (http://www.sciencebuddies.org/science-engineering-careers/engineering/architect)

https://www.sciencebuddies.org/stem-activities/bridge-building-designs
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Transportation Engineer (http://www.sciencebuddies.org/science-engineering-careers/engineering/transportationengineer)

Career Profile
Have you ever visited family members for the holidays?
You might have started your trip by taking the subway
careers/engineering/transportation-engineer)
or a train to the airport. Then you jumped on a plane
and flew to your destination. Finally, a family member
picked you up in his or her car and drove you home.
You traveled hundreds of miles in just one day. How did
this happen? Who planned the subway route to the airport? Who decided the position of the airport runway? Who designed
the highways and roadways? The answer to all of these… Read more (http://www.sciencebuddies.org/science-engineering(http://www.sciencebuddies.org/science-engineering-

careers/engineering/transportation-engineer)

You can find this page online at: https://www.sciencebuddies.org/stem-activities/bridge-building-designs

You may print and distribute up to 200 copies of this document annually, at no charge, for personal and classroom educational
use. When printing this document, you may NOT modify it in any way. For any other use, please contact Science Buddies.

Copyright © 2002-2021 Science Buddies. All rights reserved. Reproduction of material from this website without written
permission is strictly prohibited.
Use of this site constitutes acceptance of our Terms and Conditions of Fair Use (http://www.sciencebuddies.org/about/terms-and-conditions-of-fairuse).
Privacy Policy (http://www.sciencebuddies.org/about/privacy-policy)
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Reopening July 1! What to expect 

Visitor FAQ

Reserve Tickets

×

Donate Today

Disappearing Act

If you want to stay hidden,
you’d better stay still.
Some animals blend in with their
surroundings so well that they’re
nearly impossible to see. Only when
these animals move can you detect
their presence and shape. With this
Snack, you can compare what you see
when a camouflaged figure remains
still to what you see when the figure is
moving.

Tools and Materials
Scissors
Two pieces of dark blue, black or
green construction paper
Liquid correction fluid or silver or gold
marking pens
A piece of clear plastic the same size
as the construction paper
A partner
Optional: wrapping paper or magazine
pictures with a dense, repeating
pattern

Assembly
1. Cut out an animal shape from one of the pieces of construction
paper. Leave a projecting rectangle of paper to serve as a handle.
2. Use correction fluid or metallic marking pens to make a random
pattern of dots on both the animal figure and the second piece of
construction paper. The second piece of paper will act as the
background for the figure.
3. Place the figure on the background and cover both pieces of
paper with the plastic. The transparent covering keeps the edges
of the animal flat against the background.

To Do and Notice
View the animal cutout against the background from an arm’s length
away. It should be very difficult, if not impossible, to detect the shape
of the animal. If you can see the edges, move about 6 feet (2 m) away
https://www.exploratorium.edu/snacks/disappearing-act
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and have a partner hold the animal and the background together.
Place the cutout so you can use the handle to move the animal while it
is under the glass or plastic. Notice that this movement makes it easy
to detect the presence of the animal and to identify its shape.

What's Going On?
Many animals have patterns of color on their bodies that allow them to
blend into the background. These animals are hard to detect when
they’re still, but when they move, you can easily pick them out. That’s
because humans—as well as many other animals—have specialized
brain cells that detect motion. These cells receive information from
the light-sensitive cells at the back of the eye.

Going Further
What animals can you think of that use camouflage to blend into their
environment? Try this activity with different kinds of patterned paper.
Do some patterns work better than others?

Related Snacks

Disappearing Glass Rods

Gray Step

Cheshire Cat

You can make glass objects
disappear.

Without a boundary, it’s hard to
distinguish different shades of
gray.

Make a friend disappear, leaving
only a smile behind.

This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike
4.0 International License.
Attribution: Exploratorium Teacher Institute

https://www.exploratorium.edu/snacks/disappearing-act
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Sure, science textbooks already describe how the human lung works, but there's
nothing quite like hands-on experience to make science come alive for your
studious kid. Help him create a working lung model that fills with air just like the
lungs inside of his own chest.

What You Need:
One-liter plastic bottle with cap
Scissors
Ruler
Drinking straw
Duct tape
Two rubber bands
Two regular balloons

What You Do:
1. These first couple of steps should be carried out by an adult, as cutting
plastic can be dangerous. To begin, gouge a â…œ inch hole in the center of
the bottle cap.
2. Cut the bottom of the bottle off. It helps to make an initial gouge before
cutting the plastic.
3. Have your child make sure that both the cap and the bottom of the bottle
have no rough edges.
4. Next, let him use the scissors to cut the neck off one of the balloons.
5. Help your child stretch the “neckless” balloon over the open bottom of the bottle
6. Have him secure the stretched balloon to the bottle with a rubber band.
7. Let him place the straw inside the neck of the other balloon.
8. Help him push the balloon—with the straw still inside—through the hole he made in the bottle cap. The balloon neck should be
on top. Leave about an inch of the balloon above the bottle hole.
9. Have your child screw the cap on the bottle.
10. Secure the balloon around the straw with a rubber band.
11. Let your child block any remaining opening in the top of the bottle with duct tape.
12. Now it's time for your child to make his model lung “breathe." Have him hold the middle of bottle with one hand while he gently
tugs the cut balloon out of the bottom of the bottle. The cut balloon represents the diaphragm, the muscle that allows air to move
in and out of the lungs.
13. When your child tugs the cut balloon, he creates more space inside the lung's respiratory cavity. Air will move in, puffing up the
balloon at the top. This represents what happens when a human breathes in.
14. Now have your child push the cut balloon back inside the bottle. The balloon at the top should deflate. This action
represents what happens when a human breathes out.
Once your child gets the hang of making his model breathe, have him try closing his eyes and putting his ear near the straw as you
move the cut balloon diaphragm back and forth. He should hear his model lung “breathing.” He can also use his model to investigate a
few respiratory system disorders. If he tugs randomly at several places of the cut balloon, he can simulate a cough, which is caused by
spasms in the diaphragm. By partially blocking the straw, your child can see the results of the narrowing of the respiratory tubes as
seen in patients with asthma.

Copyright © 2020 Education.com LLC All Rights Reserved
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What’s the Matter?

Vocabulary

Matter is anything that takes up space and has mass. Mass is the stuff
that matter is made of, or the amount of particles in a substance or
object. Matter has physical and chemical properties and can undergo
physical and chemical changes.

matter

quantitative

mass

qualitative

physical
properties

chemical
properties

property

What are some examples of matter? Well, just look around you and
everything you see, touch, smell, and breathe are examples of matter.
What is a property?
A property describes how an object looks, feels, or acts. Properties can be physical or chemical.
Properties can also be quantitative or qualitative. A qualitative property of matter is observed and generally
can’t be measured with a numerical result. A quantitative property of matter is one that can be measured
numerically, such as height, length, or weight.
What are examples of physical properties?
Physical properties can be observed. Examples of physical properties can be color, weight, volume,
size, shape, density, boiling point, or freezing point.
What are examples of chemical properties?
A chemical property is usually one that can only be seen when a substance undergoes a chemical
change. These properties cannot be observed by touching or looking. Chemical properties become
apparent when the structure of the substance is altered chemically.
An example of this would be adding baking soda and vinegar and watching it bubble and give off a gas. The
bubbling is an indicator that the properties of the two initial ingredients have recombined to form a new
substance or substances.
substance AB +substance CD
		

new substance AD + new substance BC

A simple equation of what happens when you add baking soda to vinegar:

baking soda (solid) + vinegar (liquid)

		

carbon dioxide (gas) + water (liquid)

What is a chemical change?
A chemical change is a change that results in a new substance (or substances) being formed. The
important word to remember is new. A chemical change involves the making or breaking of bonds between
atoms. A chemical change makes a new substance that wasn’t there before.
What are examples of chemical changes?
Some examples of chemical changes are nails rusting over time, batter turning into a cake in the
oven, wood or paper burning to ashes, the digestion of food, and the baking soda and vinegar example above.
Copyright © 2014 Education.com LLC All Rights Reserved
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What is a physical change?

A physical change is a change in a state of matter. For example, when ice melts, the H2O molecule is
going from a solid (ice) state to a liquid (water) state of matter. The actual molecule or the arrangement of
the atoms has not changed—just its state of matter. A physical change can also be a change in appearance
of matter. For example, a piece of paper is made of paper molecules, and when you tear the piece of paper in
half, both halves are still made of paper molecules. The atoms and molecules that make up the substance are
not physically changed.

Physical or Chemical Change?
Put a check to indicate whether you think the item is a physical change or a chemical change.
Physical Change

Chemical Change

1. ice melting
2. cutting a pineapple into pieces
3. adding vinegar to baking soda
4. a piece of rusting metal
5. a campfire
6. crumbling a piece of paper
7. sour milk
8. shattering a drinking glass
9. dissolving sugar in water
10. burning paper
11. boiling water
12. burning a match

1.
2.

Pure
Baking
Soda

4.

Vinegar

3.
6.

8.

7.

9.

Milk

5.
10.
11.

12.

Copyright © 2014 Education.com LLC All Rights Reserved
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Try This Experiment

How do you know that a gas is produced as a result of mixing baking soda and vinegar?

Materials
• ¼ cup (56 grams) of baking soda
• ¼ cup (60 milliliters) of vinegar
• 1 small, empty water bottle
• 1 balloon
• 1 funnel

Procedure
1. Stretch the balloon out before using it.
2. Using the funnel, fill the balloon with the baking soda.
3. Pour the vinegar into the empty water bottle.
4. Attach the opening of the balloon to the mouth of the water bottle—be careful not to get any baking
soda into the bottle.
5. Count to three and lift up the part of the balloon that contains the baking soda so that the baking soda
falls into the bottle.

Pure
Baking
Soda

Vinegar
Refreshing
Spring
Water

Questions
1. What are the physical properties of the baking soda?

2. What are the physical properties of the vinegar?

Copyright © 2014 Education.com LLC All Rights Reserved
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3. What happened inside the water bottle when you added the baking soda to the vinegar? What did you
see in the bottle?

4. Did anything happen to the balloon? If so, what do you think caused it?

5. What type of change occurred inside the bottle when you added the baking soda to the vinegar?

6. Fill in the definitions in the vocabulary box below.

Vocabulary
matter
mass
property
qualitative
quantitative
physical change
chemical change

Copyright © 2014 Education.com LLC All Rights Reserved
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Can you grow some corn in your house? While you may not grow a field of corn
stalks, you can certainly grow a field of tiny corn plants in a container!

Problem: How does a corn seed grow, and how
does its growth differ from that of a bean seed?
Materials
7 Corn kernels
2 Pinto beans
2 Clear plastic cups
Paper towels
Plant mister
Tweezers
Magnifying glass
Potting soil
Camera, if desired
Notebook
Pencil

Procedure
1. To set up your experiment, create a corn nursery in two clear plastic cups.
Lay two paper towels on top of each other and fold them together into a square.
2. Push the folded paper towels into the cup so that it lines the inside of the cup walls.
3. Mist a few more paper towels, crumple them, and stuff them inside so that the lining is pushed fairly firmly against the cup.
Repeat this set up with the other plastic cup.
4. Between the lining and plastic of the first cup, evenly place five corn kernels. In the second cup, alternate two pinto beans and
two corn kernels. Put more damp paper towels in each cup to hold the seeds in place if you need to.
5. Put the cups in a warm, sunny location.
6. Watch the seeds over the course of a week, making sure that the paper towels remain moist but not wet. If possible, use a digital
camera to take photos of the seeds’ progress.
7. Each day, examine the corn kernels under your magnifying glass. Have there been any changes? Write your observations down
in your notebook.
8. Examine the pinto bean seeds. How are they changing? How do they compare to the corn seeds?
9. After five days, remove one of each type of seed. Open it up to see what the seed looks like on the inside.
10. At the end of a week, remove all of the kernels and bean seeds from the cups. Add soil to two cups. Plant the healthiest-looking
bean and corn kernel in the cups and continue to watch them as they grow.

Results
Over four or five days, the corn will begin to sprout. Two different structures will come out of the corn kernel.

Why?
A seed is the house for a future plant, outfitted to furnish what a baby plant needs to start to grow and succeed in life. A seed is
wrapped in a tough outer coating that prevents the future plant from damage. Inside, there is a food supply and the beginnings of a
new plant.
In the world of flowering plants, there aremonocots and dicots. A monocot seeds has an embryo that contains one cotyledon, the
part of the plant that becomes its first leaves. A dicot seed has an embryo with two cotyledons. The dicot cotyledons can absorb the
nutrients for the plant until the plant is ready to make its own food through photosynthesis. Corn kernels are monocots, and pinto
beans are dicots.
Inside a corn kernel, there is a cotyledon near the bottom, pointy bit of the kernel, where the new plant begins to grow. It is surrounded
by the endosperm, which is starchy food for the baby plant. When the kernel begins to grow, its protective covering breaks open in
two places. The top breaks open to reveal the coleoptile and eventually the plumule, the future shoot of the plant. The bottom breaks
open to reveal the coleorhiza and eventually the radicle, the future root of the plant.
Like the corn seed, the bean seed has places where the root and the leaves emerge. However, since bean seeds are dicots, when you
open one up, you'll see it has two cotyledons that look like reverse copies of each other. Instead of having a separate baby plant and
food supply, inside the bean plant the cotyledons contain the endosperm (the food supply).

Going Further

69

What happens when the two plants grow into plants with leaves and roots?
What are the similarities and differences between the monocot corn plant and the dicot bean plant then?
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Knock Your Blocks Off: The Mechanics of Carnival Games

Areas of Science

Mechanical Engineering (http://www.sciencebuddies.org/science-fair-projects/project-ideas/mechanical-engineering)

Difficulty
Time Required

Very Short (≤ 1 day)

Prerequisites

None

Material Availability

Readily available

Cost

Very Low (under $20)

Safety

Minor injury possible

Abstract
"Hey kids, step right up! Toss this ball and win a prize!" shouts the carny barker. Sounds easy enough—until you try it. Why are
those "simple" games at the fairs, carnivals, and boardwalks so hard? Is it really lack of skill or coordination or do those
concessionaires use some basic laws of science to help them set up the games in their favor? This science fair project can help
you find out for yourself.

Objective
Investigate how changing the center of mass of a pyramid of bottles affects how easy it is to knock down the pyramid.

Credits
Darlene E. Jenkins, Ph.D., and Teisha Rowland, Ph.D., Science Buddies

Sources
The idea for this science project came from this DragonflyTV Podcast:
Twin Cities Public Television, Inc. (2007). Midway Games by Mary Jane and Eliza (https://www.youtube.com/watch?v=dBMpfvR80Lc)
DragonflyTV. Retrieved May 9, 2007.

Cite This Page
General citation information is provided here. Be sure to check the formatting, including capitalization, for the method you are
using and update your citation, as needed.
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Introduction
"Hey kids, step right up! Toss this ball and win a prize!" Sounds easy enough—until you try it. Somehow knocking down enough
pins or hitting the right target to win that giant stuffed animal ends up being nearly impossible to do. So what gives? Why are
those "simple" games at the fairs, carnivals, and boardwalks so hard? Is it really lack of skill or coordination or do those
concessionaires use some basic laws of science to help them set up the games in their favor?
That is what Mary Jane and Eliza wondered when they visited their local state fair. Check out the video to see how they applied
some good scientific thought to figure out how two easy ball toss games may have been designed so that the chance of winning
a prize was actually pretty slim. Then read on to see how you can repeat their experiment and design your own modifications to
investigate the physics of carnival games.

Watch a video of this investigation, produced by DragonflyTV and presented by pbskidsgo.org.
https://www.youtube.com/watch?v=dBMpfvR80Lc (https://www.youtube.com/watch?v=dBMpfvR80Lc)

The video shows how two simple amusement park games can be deceptively challenging when the game's design is based on
some basic laws of physics. Throwing a ball and knocking off three small blocks stacked on a table appears easy enough, but
Mary Jane and Eliza found that the way the blocks were arranged on the table made it nearly impossible to get all the three to fly
off the table no matter how high-powered and accurate their pitches might be. This surprising result started to make more sense
once the girls gave it some good scientific thought.
Another classic carnival game is where milk bottles are stacked up like a pyramid, as shown in Figure 1, and you get to throw a
ball at them to try and knock them all over. Do you think this game, which is also sometimes called "One Ball" because you
typically only get one throw with the ball, can be won by understanding some physics? To answer this, you will want to think
about how spreading out the mass of an object can affect how well it balances. For example, you might find it easy to stand on
a balance beam with a heavy backpack hanging down in front of you, but it gets quite a bit more challenging when that backpack
is up on your back, or—even more difficult—being held over your head.

https://www.sciencebuddies.org/science-fair-projects/project-ideas/ApMech_p021/mechanical-engineering/carnival-games-secrets
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Figure 1. In one classic carnival game, milk bottles are stacked like a pyramid and the player gets one throw with a ball to knock
all of the bottles down.
How the mass of an object is distributed can affect its center of mass. In physics, the center of mass of an object is a point
where, for the purpose of various calculations, the entire mass of the object may be assumed to be concentrated. It basically
means that the center of mass will be in the center of the object if the mass is uniformly distributed (as it is with a ball) and will
shift to the object's heavier side if the mass is not uniformly distributed (as with a pyramid, or another object that is not perfectly
symmetrical). So, if you have a see-saw with two equally heavy elephants on each side, the center of mass will be in the middle
of the see-saw. If you take the same see-saw and swap a mouse for one of the elephants then the center of mass will shift. It will
move away from the middle closer to where the remaining elephant is sitting, because that is where most of the mass is now
concentrated.
So if we look at the pyramid of milk bottles again, can you figure out where its center of mass might be? It is actually between the
two bottles at the bottom. A lot of people would think that it is in the middle of the structure—where the upper bottle rests on the
lower ones—but because there are two bottles on the bottom, there is more mass on the bottom of the pyramid than the top,
which moves the center of mass closer to the bottom of the pyramid.
In this science project, you will investigate how changing the center of mass of the bottle pyramid affects how easy it is to knock
down the pyramid. You will test three pyramid arrangements, each with a different center of mass:
1. First you will test the pyramid with all three bottles filled with water. As discussed, the center of mass will be between the
two bottles on the bottom, just below the middle of the structure.
2. Next you will test the pyramid with an empty bottle on top (and two filled ones on the bottom), which will shift the center of
mass of the pyramid to be even lower. Do you understand why this is?
3. Lastly you will test the pyramid with two empty bottles on the bottom (and one filled bottle on the top), which will shift the
center of mass of the pyramid upwards, to be within the bottle at the top. Does is make sense why the center of mass
shifts this way?
Which arrangement do you think will make it easiest to knock down the pyramid? In other words, how do you think the people
who run the game could set it up to make it look easy for them to do when they give a "demonstration"? Which arrangement do
you think will make it hardest to knock down the pyramid? To find out, gather up your bottles, ball, and other materials, set up
your own "mini carnival," and run a few experiments. Then maybe you will be able to amaze yourself and your friends with the
ways science can be used to make seemingly simple games surprisingly difficult!
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Mass
Balance
Center of mass

Questions
What determines the center of mass of an object?
Can you think of some objects that have their center of mass in the middle of the object? What about objects that do not
have their center of mass in the middle?
How do you think changing the center of mass of an object affects how easy it is to balance?
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Materials and Equipment
A very large room, or an area outside, with plenty of space so you can throw a ball without injuring someone or breaking
something!
Small, stable table. The pyramid of bottles will be arranged on this table so make sure you can move it to the testing area.
Tape measure
Masking tape, a stick, a rock, or another object to help you mark the distance from the table that the bottles are on.
A tennis ball or baseball. A different type of ball may be used, but you want it to be small enough so that it will easily hit
only one bottle at a time in the pyramid, and heavy enough that it will be able to knock at least one bottle down.
Plastic bottles filled with water (3). All three bottles should be the same shape and size. Make sure that you can stably
stack the bottles in a pyramid shape. Most 16.9 fl. oz. drinking water bottles should work well for this.
Optional: Food coloring
Lab notebook
Optional: Video camera and a tripod or helper
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Figure 2. To do this science project, you will need materials like the ones shown here. Note: The food coloring is optional, and
you can use other objects instead of the masking tape.

Experimental Procedure
Safety note: Be sure you do this experiment outside or in a very large room, or an area outside, with plenty of space so you
can throw a ball without injuring someone or breaking something! Do not throw the ball until all people are clearly out of
range from the table.

Preparations for the Game
1. Gather all your materials and find a good place to set up your mini carnival game.
2. Put your table at a set distance from your "throw line." Record the distance in your lab notebook and be sure the table is
always set at this distance throughout your experiment. You might try 2.5 meters (8 feet 2 inches). Mark the throw line
using a piece of masking tape, a rock, a stick, or a similar object.
3. In your lab notebook, make three data tables like Table 1, to record your results in. Leave space for recording data for at
least 15 trials in each data table. Label one data table "All Three Bottles Filled," label the second data table "Bottom
Bottles Filled," and the last data table "Top Bottle Filled."
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Trial

Bottle That
Was Hit

Number of Bottles That Were
Knocked Over

1
2
3
etc.

Table 1. In your lab notebook, make three data tables like this one, leaving space for at least 15 trials in each data table.

Test Different Pyramid Arrangements
1. Make sure each bottle is filled full with water. The same amount of water should be in each bottle.
2. If you want, you can remove the labels from your bottles and add some food coloring (3 drops) to each bottle to give your
carnival game some color.
a. Note: If you add food coloring to the bottles, make sure you do your testing where it will not be a problem if a bottle
spills dyed water on the floor or walls!
3. Stack the three bottles into a stable pyramid shape on the table, as shown in Figure 3. Make sure the lids are on tight.
a. If you want to video tape your trials, now set the video camera up on the tripod (or have your helper get ready to
record) so that the pyramid of bottles is in view and the camera is ready to record where your throw hits the
pyramid.
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Figure 3. Stack the three water-filled bottles in a pyramid shape on the table.
4. From your throw line, throw the tennis ball (or other ball) at the bottle pyramid. In the data table labeled "All Three Bottles
Filled" that you made in your lab notebook, record which bottle was hit (either the top bottle, the bottom left bottle, or the
bottom right bottle), and how many bottles were knocked over.
a. If no bottles were knocked over, do not count this trial and try your throw again.
5. Repeat steps 3 and 4 at least 14 times for a total of at least 15 trials.
a. Try to throw the ball the same way each time.
b. Try to hit each bottle an equal number of times, but do not worry if this is not possible.
6. Now take the top bottle from the pyramid and empty the water out of it.
7. Stack the bottles into a stable pyramid shape on the table with the empty bottle on the top, as shown in Figure 4.
a. Again, if you want to video tape your trials, set that up now.

https://www.sciencebuddies.org/science-fair-projects/project-ideas/ApMech_p021/mechanical-engineering/carnival-games-secrets

77

7/13

5/13/2021

Knock Your Blocks Off: The Mechanics of Carnival Games | Science Project

RISING 7TH GRADE SUMMER HOMEWORK

Figure 4. Empty water from the top bottle and place it back on the top of the pyramid.
8. From your throw line, throw the tennis ball at the bottle pyramid. In the data table labeled "Bottom Bottles Filled" that you
made in your lab notebook, record which bottle was hit (either the top bottle, the bottom left bottle, or the bottom right
bottle), and how many bottles were knocked over.
a. If no bottles were knocked over, do not count this trial and try your throw again.
9. Repeat steps 7 and 8 at least 14 times for a total of at least 15 trials.
a. Try to throw the ball the same way each time.
b. Try to hit each bottle an equal number of times, but do not worry if this is not possible.
10. Lastly take one of the bottom bottles from the pyramid and empty the water out of it.
11. Stack the bottles into a stable pyramid shape on the table with the two empty bottles on the bottom and the water-filled
bottle on the top, as shown in Figure 5.
a. Again, if you want to video tape your trials, set that up now.
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Figure 5. Empty water from one of the bottom bottles and arrange the pyramid so that the only filled bottle is now on the top of
the pyramid.
12. From your throw line, throw the tennis ball at the bottle pyramid. In the data table labeled "Top Bottle Filled" that you
made in your lab notebook, record which bottle was hit (either the top bottle, the bottom left bottle, or the bottom right
bottle), and how many bottles were knocked over.
a. If no bottles were knocked over, do not count this trial and try your throw again.
13. Repeat steps 11 and 12 at least 14 times for a total of at least 15 trials.
a. Try to throw the ball the same way each time.
b. Try to hit each bottle an equal number of times, but do not worry if this is not possible.

Analyze Your Data
1. Using the data from your data tables, calculate how often all 3 bottles were knocked over in each pyramid arrangement.
Record your results (as a percentage) in your lab notebook.
a. For example, if in one pyramid arrangement you had 7 trials where all 3 bottles were knocked down and you did a
total of 15 trials for that arrangement, this means that all 3 bottles were knocked down in 47% of the trials for that
arrangement (since 7 divided by 15 is 0.47, which is 47%).
2. Next make a data table in your lab notebook similar to Table 2. For each pyramid arrangement, calculate the average
number of bottles that were knocked over when each bottle was hit in the arrangement. Fill out the data table based on
your calculations.
a. For example, if in the "All Three Bottles Filled" pyramid arrangement you hit the bottom left bottle in 5 trials, and in
3 of these trials 2 bottles were knocked down and in 2 of these trials 3 bottles were knocked down, the average
number of bottles knocked down by hitting the bottom left bottle in this arrangement would be 2.4 (because 2 + 2 +
2 + 3 + 3 = 12, and 12 divided by 5 is 2.4).
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Pyramid Arrangement
Bottle That
Was Hit

All Three Bottles
Filled

Bottom Bottles
Filled

Top Bottle
Filled

Top
Bottom Left
Bottom Right

Table 2. In your lab notebook, make a data table like this one to record the average number of bottles knocked over when each
bottle was hit for each pyramid arrangement.
3. Make two bar graphs of your results. You can make your graphs by hand or using a computer program.
a. Make one graph that shows the percentages you calculated in step 1. On the x-axis (the horizontal axis), put the
pyramid arrangement, and on the y-axis (the vertical axis), put the percentage of trials where all three bottles were
knocked over.
b. Make a second graph that shows your data from the data table you made that is similar to Table 2. On the x-axis
(the horizontal axis), put the pyramid arrangement, and on the y-axis (the vertical axis), put the number of bottles
knocked over. For each pyramid arrangement, make three bars, one for each bottle that was hit (top, bottom left,
or bottom right). This means you should end up with 9 bars total on this graph.
4. Analyze your graphs and other data and try to draw some conclusions.
a. Which pyramid arrangement led to the highest percentage of trials where all three bottles were knocked over? In
other words, which arrangement was most successful? Which was least successful?
b. Which bottle(s) should be hit to cause the largest number of bottles to fall down? Is it different with the different
pyramid arrangements, or is it similar?
c. Can you explain your results in terms of center of mass? Hint: If you are stumped, try re-reading the Introduction
(#background).
d. How do you think somebody running this carnival game could use your results to rig the game, making it look easy
to do when they try it, but then making it almost impossible when you throw a ball?
.

If you like this project, you might enjoy exploring these related careers:
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Mechanical Engineer (http://www.sciencebuddies.org/science-engineering-careers/engineering/mechanical-engineer)
Career Profile

Mechanical engineers are part of your everyday life,
designing the spoon you used to eat your breakfast, your
engineering-careers/engineering/mechanicalbreakfast's packaging, the flip-top cap on your toothpaste
engineer)
tube, the zipper on your jacket, the car, bike, or bus you
took to school, the chair you sat in, the door handle you
grasped and the hinges it opened on, and the ballpoint
pen you used to take your test. Virtually every object that you see around you has passed through the hands of a
mechanical engineer. Consequently, their… Read more (http://www.sciencebuddies.org/science-engineering-careers/engineering/mechanical-engineer)
(http://www.sciencebuddies.org/science-

Mechanical Engineering Technician (http://www.sciencebuddies.org/science-engineeringcareers/engineering/mechanical-engineering-technician)

Career Profile
You use mechanical devices every day—to zip
and snap your clothing, open doors, refrigerate
and cook your food, get clean water, heat your
home, play music, surf the Internet, travel
around, and even to brush your teeth. Virtually
every object that you see around has been
mechanically engineered or designed at some point, requiring the skills of mechanical engineering technicians to create
drawings of the product, or to build and test models of the product to find the best design. Read more
(http://www.sciencebuddies.org/science-engineering-

careers/engineering/mechanical-engineering-technician)

(http://www.sciencebuddies.org/science-engineering-careers/engineering/mechanical-engineering-technician)

Physicist In Demand!

(http://www.sciencebuddies.org/science-engineering-careers/earth-physical-sciences/physicist)

Career Profile
Physicists have a big goal in mind—to understand the
nature of the entire universe and everything in it! To reach
engineering-careers/earth-physicalthat goal, they observe and measure natural events seen
sciences/physicist)
on Earth and in the universe, and then develop theories,
using mathematics, to explain why those phenomena
occur. Physicists take on the challenge of explaining
events that happen on the grandest scale imaginable to those that happen at the level of the smallest atomic particles. Their
theories are then applied to… Read more (http://www.sciencebuddies.org/science-engineering-careers/earth-physical-sciences/physicist)
(http://www.sciencebuddies.org/science-

Variations
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Repeat this experiment but try moving the table a little closer. Be sure to record the new distance between your throwing
line and the table. Does moving the table affect your results?
Try different arrangements of the bottles, and/or filling them with different amounts of water. How do these changes affect
your results? Can you design an arrangement that is even easier, or harder, to knock over than any of the ones in the
original experiment?
You could try using wooden blocks instead of bottles and arrange the blocks in different configurations, such as stacking
all three on top of each other. Which configuration is easiest to knock over? Which is hardest?
Repeat this experiment but compare different balls and/or pitching techniques (change the spin on the ball; increase the
speed of the ball).
If you have another table that is shorter or taller, does the height of the table (or the angle of the throws) make a
difference in how successful your pitches are in knocking over all three bottles?
You could ask some volunteers to repeat your experiments. Does more data help to clarify the results?
Look into the science behind other carnival games. Can you design a way to test another game to figure out how you can
improve your chances of winning?

Ask an Expert
The Ask an Expert Forum is intended to be a place where students can go to find answers to science questions that they have
been unable to find using other resources. If you have specific questions about your science fair project or science fair, our team
of volunteer scientists can help. Our Experts won't do the work for you, but they will make suggestions, offer guidance, and help
you troubleshoot.
Ask an Expert (http://www.sciencebuddies.org/science-fair-projects/ask_an_expert_intro.shtml)

Related Links
Science Fair Project Guide (http://www.sciencebuddies.org/science-fair-projects/project_guide_index.shtml)
Other Ideas Like This (http://www.sciencebuddies.org/search?v=solt&pi=ApMech_p021)
Mechanical Engineering Project Ideas (http://www.sciencebuddies.org/science-fair-projects/project-ideas/mechanical-engineering)
My Favorites (http://www.sciencebuddies.org/account/favorites)

News Feed on This Topic
Carnival Game Science: Weekly Science Project Idea and Home Science Activity
Spotlight (http://www.sciencebuddies.org/news/article?id=97681), Science Buddies Blog, March 6, 2014

Carnival Science: Summer of STEM (Week 1) (http://www.sciencebuddies.org/news/article?id=859601), Science
Buddies Blog, June 1, 2020

High Tech Carnival Gets Kids Interested In Science And Math (http://www.sciencebuddies.org/news/article?
id=250603),

Youth Radio, May 24, 2013
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Note: A computerized matching algorithm suggests the above articles. It's not as smart as you are, and it may occasionally give
humorous, ridiculous, or even annoying results! Learn more about the News Feed (http://www.sciencebuddies.org/news/learn-more)

Looking for more science fun?
Try one of our science activities for quick, anytime science explorations. The perfect thing to liven up a rainy day, school
vacation, or moment of boredom.

Find an Activity (http://www.sciencebuddies.org/stem-activities)

You can find this page online at: https://www.sciencebuddies.org/science-fair-projects/project-ideas/ApMech_p021/mechanicalengineering/carnival-games-secrets

You may print and distribute up to 200 copies of this document annually, at no charge, for personal and classroom educational
use. When printing this document, you may NOT modify it in any way. For any other use, please contact Science Buddies.

Copyright © 2002-2021 Science Buddies. All rights reserved. Reproduction of material from this website without written
permission is strictly prohibited.
Use of this site constitutes acceptance of our Terms and Conditions of Fair Use (http://www.sciencebuddies.org/about/terms-and-conditions-of-fairuse).
Privacy Policy (http://www.sciencebuddies.org/about/privacy-policy)
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Uh-oh! What Do We Do With Our E-waste?

Areas of Science

Environmental Science (http://www.sciencebuddies.org/science-fair-projects/project-ideas/environmental-science)

Difficulty
Time Required

Long (2-4 weeks)

Prerequisites

None

Material Availability

Readily available

Cost

Very Low (under $20)

Safety

No issues

Abstract
If you made a pile of all the electronic devices (cell phones, computers, stereos, televisions, MP3 players, video game systems,
remote-control toys, etc.) that your family has gotten rid of since you were a baby, how big would that pile be? Would it be taller
than you? Would it fit better in a wheelbarrow or in a pickup truck? And did they just throw it in the trash? In this science project,
you'll explore what people in your community do with electronic waste, commonly called e-waste, and whether or not those
actions are environmentally friendly.

Objective
Examine how people deal with e-waste, and which electronic devices, if any, are most likely to be recycled.

Credits
Sandra Slutz, PhD, Science Buddies

Cite This Page
General citation information is provided here. Be sure to check the formatting, including capitalization, for the method you are
using and update your citation, as needed.

MLA Style
Science Buddies Staff. "Uh-oh! What Do We Do With Our E-waste?" Science Buddies, 20 Nov. 2020,
https://www.sciencebuddies.org/science-fair-projects/project-ideas/EnvSci_p056/environmental-science/what-do-we-do-with-oure-waste. Accessed 13 May 2021.

APA Style
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Last edit date: 2020-11-20

Introduction
How many of your friends have cell phones? How about computers, video game consoles, or MP3 players? What happens to all
those electronic devices when they break, or someone gets a new, cooler version? This is a question that many scientists and
economists around the world are asking. They want to know "What are people doing with their e-waste?". E-waste, short for
"electronic waste," is a growing international problem because so much of it is generated every year. According to estimates
from the Environmental Protection Agency (EPA), in 2005, between 1.9 and 2.2 million tons of electronic waste was disposed of
in the United States alone. That's the weight equivalent of approximately 1 million cars! Where does all this waste go? The vast
majority of it (about 80 percent, as of 2005, according to the EPA) ends up in landfills, while a smaller percentage is recycled.
The estimates are that the total quantity of e-waste will continue to climb as electronics become more and more affordable, and
part of the worldwide collective culture.

Figure 1. A pile of electronic waste on a roadside in Guiyu, China gives an idea of the sheer volume of e-waste generated
worldwide. (©Greenpeace/ Natalie Behring-Chisholm, n.d.)

Why do scientists and economists care about e-waste? Because disposing of it has challenges and raises many questions:
The most obvious challenge is space. Can we physically accommodate all this e-waste in landfills? If so, is it a good idea
or not? And if not, where do we put it?
Another issue is resources. By weight, most of an electrical device is made from inexpensive, abundant resources, like
silica (often found in sand) and plastic. But some of the circuitry has small amounts of precious metals, like platinum,
gold, and silver, or very rare and expensive materials like indium and gallium. Does it make economic sense to just throw
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away these more expensive or rare materials? If we do, will there be a shortage of the rarer ones? How cost-effective is it
to extract those materials from e-waste?
The third major issue is about pollution and health hazards. Some of the substances used in electronic devices can be
toxic, like the cadmium and lead found in many circuit boards, or the mercury often present in flat-screen monitors and
switches. When they're enclosed in their proper places within a device, these toxic materials are harmless, but what about
a broken monitor or circuit board that gets buried in a landfill? Do the toxic substances leach into the soil and water table
of landfills, or are they contained? How safe is it for workers to dismantle these electronics and recycle the components?
In this science project, you'll collect your own data and draw your own conclusions about e-waste. First, do some background
reading about e-waste. The Bibliography can help you get started. Then decide for yourself what you think are the best ways to
deal with e-waste, and which methods are the most environmentally friendly. Once you've sorted that out, you'll survey people in
your community to find out what they do with e-waste. Do they create a lot of it or not? Do they throw it in the trash, recycle it,
reuse it, or just store it in their garages indefinitely? Your findings might help your local officials decide how to deal with e-waste!

Terms and Concepts
E-waste
Leach
Water table
Bias
Percent
Pie chart
Bar chart

Questions
What are the ways to dispose of an electronic device? How do those methods compare, environmentally?
How much e-waste is generated nationally? Internationally?
What kinds of toxic substances are found in e-waste? What are the health hazards associated with them?
Which substances in e-waste could be valuable? Is it cost-effective to extract them?
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Materials and Equipment
Computer, paper, and printer to create surveys
People to distribute the survey to (minimum of 10 households; see the Experimental Procedure for details)
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Lab notebook

Experimental Procedure
Working with Human Test Subjects
There are special considerations when designing an experiment involving human subjects. Fairs affiliated with Intel
International Science and Engineering Fair (ISEF) often require an Informed Consent Form (permission sheet) for every
participant who is questioned. Consult the rules and regulations of the science fair that you are entering, prior to performing
experiments or surveys. Please refer to the Science Buddies documents Projects Involving Human Subjects
(http://www.sciencebuddies.org/science-fair-projects/project_src_safety_human_subjects.shtml) and Scientific Review Committee
(http://www.sciencebuddies.org/science-fair-projects/project_src.shtml)

for additional important requirements. If you are working with minors, you

must get advance permission from the children's parents or guardians (and teachers if you are performing the test while
they are in school) to make sure that it is all right for the children to participate in the science fair project. Here are
suggested guidelines for obtaining permission for working with minors:
a. Write a clear description of your science fair project, what you are studying, and what you hope to learn. Include how
the child will be tested. Include a paragraph where you get a parent's or guardian's and/or teacher's signature.
b. Print out as many copies as you need for each child you will be surveying.
c. Pass out the permission sheet to the children or to the teachers of the children to give to the parents. You must have
permission for all the children in order to be able to use them as test subjects.

Creating and Distributing Your Data-collection Survey
1. In order to collect data from each household about how much e-waste they generate and how they dispose of it, you'll
need to create a data-collection survey. The next couple of steps will help you decide what to include in your survey. For
more advice about creating good surveys, read the Science Buddies guide to Designing a Survey
(http://sciencebuddies.org/science-fair-projects/project_ideas/Soc_survey.shtml).
2. Decide which electronic devices you'd like to include in your survey. Here are a few possibilities to get you started:
computers, televisions, cell phones, stereos, mp3 players, video game consoles, handheld video game machines,
electronic toys, printers, fax machines, computer monitors.
3. Create a table, showing all of the devices and the various ways to dispose of them. Table 1 lists five possible outcomes
for an electronic device, but you might be able to think of more.

https://www.sciencebuddies.org/science-fair-projects/project-ideas/EnvSci_p056/environmental-science/what-do-we-do-with-our-e-waste
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Type of
Electronic
Device

What happened to each device?
# of Devices Disposed of and/or
Replaced in the last 3 Years

# Thrown
Away

#
Reused

#
Recycled

#
Stored

#
Unsure

Cell phone
Television
Computer
Table 1. You can include a table like this one in your survey for the participants to fill out.
4. Write a set of instructions asking the members of the household to please fill in the table.
a. You might want to instruct them to all sit down together and fill out the form together to decrease the likelihood that
people report an item more than once by accident.
b. Define what each of the disposal scenarios means. For example:
i. Thrown away: put in the normal garbage.
ii. Reused: given/sold to another person or charity for them to use, or taken apart in order to use some parts of
it for another purpose.
iii. Recycled: returned to manufacturer for recycling or brought to an e-waste recycling center.
iv. Stored: sitting unused in a closet, garage, storage unit, or other location waiting for someone to do
something about it.
v. Unsure: don't remember how it was disposed of.
c. It is a good idea to have someone read through your instructions and see if they are clear and easy to follow
before you print your final version of the survey.
5. You can customize this science project any way you want! There might be additional questions you want to focus on and
thus, additional data you need to collect using your survey. Read the Analyzing the Survey Data and Variations sections,
before making the final version of your survey. Remember to:
a. First, decide what your questions are. For example, "How long do people use each type of electrical device before
disposing of it?"
b. Second, come up with a hypothesis for each question based on your background reading, such as "On average,
households will use a cell phone for two years before disposing of it, but use a television for 10 years before
disposing of it."
c. Third, list all the data you'll need to evaluate each hypothesis. For example, the amount of time each electrical
device was used before it was disposed of.
d. Fourth, check and make sure that your survey questions will result in answers for all the data on your list. For
instance, you'd need to add a column to the table asking people to list approximately how long they'd owned each
electronic device prior to disposing of it.
6. Using your survey, collect data from at least 10 households. A household includes all the people, related or not, who live
together in a house or apartment. The more households you survey, the more representative of the typical household
your data is likely to be. For a more complete explanation, see the Science Buddies guide to sample size
(http://www.sciencebuddies.org/science-fair-projects/references/sample-size-surveys).
a. People you may be able to collect data from include: classmates, friends, parents' co-workers, extended family
members, and neighbors.
b. Avoid collecting data from households that have experienced major property damage from a catastrophic event,
like a fire, flood, or tornado, within the past five years. These households might have had to dispose of and replace
an unusually large number of electronic devices in a short period of time, thus skewing the results.
https://www.sciencebuddies.org/science-fair-projects/project-ideas/EnvSci_p056/environmental-science/what-do-we-do-with-our-e-waste
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c. Once you've decided from how many households you are going to collect data, print out as many copies of the
survey as you'll need and distribute them. Make sure you also have a plan for when and how you'll collect the
completed surveys.

Analyzing the Survey Data
The data you collect can be analyzed in many different ways. A few ways are described below, but you should continue to
explore other questions and perform your own analyses. Some questions and hypotheses you think of might require you to
collect additional data, so design your survey accordingly. Below are three questions you could explore and how to do so.
1. Across the households you surveyed, what is a typical household's most common method of disposing of an electronic
device?
a. For the first household, add up the number of devices that were disposed of in each manner. Record the data in a
table, like Table 2 below, in your lab notebook.
b. Repeat this for each household.
c. At this point, you could sum (add up) the number of devices in each disposal category across all households, but
some households might dispose of more electronic devices than others. To eliminate this bias in the data, convert
your data into percentages.
i. For the first household, sum the total number of electronic devices disposed of. Divide the number of
electronic devices "thrown away" by the total number of devices disposed. Multiply by 100 to convert this
into a percentage. Repeat the calculation for the other disposal methods.
ii. Repeat for all households.
d. For each disposal method, average the percentages across all households. Create a pie chart to show your
results. Which disposal method is the most common? Which is the least common?

Method of disposal for all electronic devices:
Household

Total # of electronic
devices disposed of:

Thrown
Away

Reused

Recycled

Stored

Unsure

#

#

#

#

#

%

%

%

%

%

1
2
Table 2. A table like this is useful for looking at how each household disposes of e-waste, independent of the type of
electronic device.
2. Across the households you surveyed, what is the most likely fate of each electronic device?
a. Take the first electronic device listed in your survey. Let's use "cell phone" as an example. Create a data table, like
Table 3 below, showing how many cell phones were disposed of in each household in each manner.
b. For each disposal method, sum (add) the number of cell phones across all households.
i. For example, add the number of cell phones "thrown away" in household # 1 to the number of cell phones
"thrown away" in households 2, 3, 4, and so on.
ii. Repeat for all disposal methods.
iii. Note: In step 1.c. of this section, the question was about the typical disposal methods of a household; for
this reason, you had to be careful to not have any one household skew, or bias, the results. However, in this
https://www.sciencebuddies.org/science-fair-projects/project-ideas/EnvSci_p056/environmental-science/what-do-we-do-with-our-e-waste
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current cell phone example, the question is about what is the most likely fate of an individual cell phone.
The fact that some households might dispose of more cell phones is relevant in this analysis. It is not a bias
in this case and should not be removed.
c. Convert the sums into percentages.
i. For example, take the sum of cell phones that were "thrown away" and divide by the total number of cell
phones disposed of using all the methods. Multiply by 100 to convert to percentages.
d. Create a pie chart to visualize the results for cell phone disposal.
e. Repeat the process for all the other electronic devices on your survey.

Method of cell phone disposal:
Household

Total # of Cell Phones
Disposed of:

Thrown
Away

Reused

Recycled

Stored

Unsure

#

#

#

#

#

%

%

%

%

%

1
2
Sum of all
households
Table 3. Creating a table for each type of device, like this one for a cell phone, allows you to focus on the data for just one
type of electronic at a time.
3. Which devices are most likely to be recycled? Which are least likely to be recycled?
a. Using the data from step 2, make a bar chart with the percentage of devices recycled on the y-axis and each type
of electronic device on the x-axis. There should be one bar for each electronic device.
.

If you like this project, you might enjoy exploring these related careers:
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Environmental Scientist

In Demand!

(http://www.sciencebuddies.org/science-engineering-careers/earth-physical-

sciences/environmental-scientist)

Career Profile
Have you ever noticed that for people with
asthma it can sometimes be especially hard to
careers/earth-physical-sciences/environmental-scientist)
breathe in the middle of a busy city? One
reason for this is the exhaust from vehicles.
Cars, buses, and motorcycles add pollution to
our air, which affects our health. But can
pollution impact more than our health? Cutting down trees, or deforestation, can contribute to erosion, which carries off
valuable topsoil. But can erosion alter more than the condition of the soil? How does an oil spill harm fish… Read more
(http://www.sciencebuddies.org/science-engineering-

(http://www.sciencebuddies.org/science-engineering-careers/earth-physical-sciences/environmental-scientist)

Sociologist (http://www.sciencebuddies.org/science-engineering-careers/life-sciences/sociologist)
Career Profile
Any time there is more than one person in a room, there is
potential for a social interaction to occur or for a group to form.
engineering-careers/lifeSociologists study these interactions—how and why groups and
sciences/sociologist)
societies form, and how outside events like health issues,
technology, and crime affect both the societies and the
individuals. If you already like to think about how people interact
as individuals and in groups, then you're thinking like a sociologist! Read more (http://www.sciencebuddies.org/science-engineering-careers/life(http://www.sciencebuddies.org/science-

sciences/sociologist)

Sustainability Specialist In Demand!

(http://www.sciencebuddies.org/science-engineering-

careers/engineering/sustainability-specialist)

Career Profile
Are you passionate about the environment? Do you like
developing and implementing new ideas? Do you enjoy
careers/engineering/sustainability-specialist)
talking with people about how humans impact nature? If
these things are true about you, then you may be the
ideal candidate for a job as a sustainability specialist.
Sustainability specialists work in large and small
corporations and universities to design and execute energy and resource conservation programs that reduce their
employers' impact on the environment. This is a great career for… Read more (http://www.sciencebuddies.org/science-engineering(http://www.sciencebuddies.org/science-engineering-

careers/engineering/sustainability-specialist)
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Variations

How does e-waste compare in different countries? If you have a pen pal, friend, or family member who lives in a different
country, see if he or she would be willing to distribute your survey there. Compare the results from different countries. Do
households in the various countries dispose of different quantities of electronic devices? Do they dispose of them in
different ways?
Do the household members' attitudes toward recycling or "being green" correlate with specific e-waste disposal methods?
Include questions on the survey to determine people's attitudes toward recycling. When analyzing the data, read about
correlation statistics and use those to interpret your findings.
Using the data collected and information from your background reading, can you figure out a way to create an e-waste
rating for each of the households you surveyed? Which households were most environmentally responsible? Which were
the least environmentally responsible? Why?
Examine the e-waste habits of local businesses, rather than households.
Can you find any reliable statistics about e-waste? If so, how do those statistics match up with your survey results?

Ask an Expert
The Ask an Expert Forum is intended to be a place where students can go to find answers to science questions that they have
been unable to find using other resources. If you have specific questions about your science fair project or science fair, our team
of volunteer scientists can help. Our Experts won't do the work for you, but they will make suggestions, offer guidance, and help
you troubleshoot.
Ask an Expert (http://www.sciencebuddies.org/science-fair-projects/ask_an_expert_intro.shtml)

Related Links
Science Fair Project Guide (http://www.sciencebuddies.org/science-fair-projects/project_guide_index.shtml)
Other Ideas Like This (http://www.sciencebuddies.org/search?v=solt&pi=EnvSci_p056)
Environmental Science Project Ideas (http://www.sciencebuddies.org/science-fair-projects/project-ideas/environmental-science)
My Favorites (http://www.sciencebuddies.org/account/favorites)
Designing a Survey (http://www.sciencebuddies.org/science-fair-projects/references/how-to-design-a-survey)
Sample Size: How Many Participants Do I Need? (http://www.sciencebuddies.org/science-fair-projects/references/sample-size-surveys)

News Feed on This Topic
How to Reduce the Toxic Impact of Your Ex-Smartphone (http://www.sciencebuddies.org/news/article?id=113796),
Scientific American, February 20, 2015

State e-waste disposal bans have been largely ineffective (http://www.sciencebuddies.org/news/article?id=91692),
EurekAlert!, September 10, 2013

Toxic computer waste in the developing world (http://www.sciencebuddies.org/news/article?id=26870), EurekAlert!,
June 3, 2014
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Note: A computerized matching algorithm suggests the above articles. It's not as smart as you are, and it may occasionally give
humorous, ridiculous, or even annoying results! Learn more about the News Feed (http://www.sciencebuddies.org/news/learn-more)

Looking for more science fun?
Try one of our science activities for quick, anytime science explorations. The perfect thing to liven up a rainy day, school
vacation, or moment of boredom.

Find an Activity (http://www.sciencebuddies.org/stem-activities)

You can find this page online at: https://www.sciencebuddies.org/science-fair-projects/project-ideas/EnvSci_p056/environmentalscience/what-do-we-do-with-our-e-waste

You may print and distribute up to 200 copies of this document annually, at no charge, for personal and classroom educational
use. When printing this document, you may NOT modify it in any way. For any other use, please contact Science Buddies.

Copyright © 2002-2021 Science Buddies. All rights reserved. Reproduction of material from this website without written
permission is strictly prohibited.
Use of this site constitutes acceptance of our Terms and Conditions of Fair Use (http://www.sciencebuddies.org/about/terms-and-conditions-of-fairuse).
Privacy Policy (http://www.sciencebuddies.org/about/privacy-policy)
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Rising 7th Graders: Social Studies Summer Work
Welcome to 7th Grade! To prepare for 7th grade Social Studies, please complete parts 1 and 2 below. Completing
these steps will make class easier and more fun. Each of these steps will prepare you to succeed in the first unit of
the year!
Some activities require internet access. If you do not have internet access or want to enjoy screen-free time, you
can choose from the other activities.
Part 1—Geography: Please complete steps A, B, or C below. Completing these steps will make class easier and
more fun. Each of these steps will prepare you to succeed in the first unit of the year!
A. Geography: Open a web browser and
go to google. Search for “Seterra The
U.S.: 50 States - Map Quiz Game.”
Complete the map quiz until you
memorize where all the states are.
B. Geography. If you have a smartphone,
download the “MapQuiz” app (pictured
to the right.) Practice “US States and
Territories” until you can locate all the
states and territories on the first try!

94

RISING 7TH GRADE SUMMER HOMEWORK

C. Geography: Fill out the map below by
correctly labeling each of the 13 British
colonies in North America. A word bank
has been provided.
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Part 2—History: Please complete steps A, B, or C below. Completing these steps will make class easier and
more fun. Each of these steps will prepare you to succeed in the first unit of the year!
1. Using the internet or a

1. What are three key facts about the New England colonies?

smartphone, go to
Youtube. Search for
“Regions of the 13
Colonies Brainpop.”

2. What are three key facts about the Middle Colonies?

Watch the video, then
answer the questions to
the right.
OR

3. What are three key facts about the Southern colonies?

You may read the text below
and answer questions 1-3 to
the right.
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Early British colonies in America

Woman in Puritan attire seated at spinning wheel by fireplace. This photo is a recreation of what
Puritan life looked like in the 1600s, and was taken in 1906. Photo is courtesy of the Library of
Congress.

In the early 1600s, Europeans sailed across the Atlantic to explore the New World. Their reasons
for wanting to settle in present-day America varied, but many were seeking religious freedom
and economic opportunity. The Spanish, who commissioned the 1492 voyage of Christopher
Columbus, were the first to explore the New World. However, it was England that established
the first colony. It was built in Jamestown, Virginia, in 1607.
The American colonies were divided into three groups based on their location: the New England
colonies, the middle colonies and the Southern colonies. Each region had its own special social,
political and economic characteristics.
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New England Colonies
The founders of the New England colonies had a mission that was entirely different from that of
the Jamestown settlers. Although they were in search of economic opportunity, their main goal
was religious. Fed up with the Church of England, Pilgrims and Puritans sought to reshape
society to match what they believed God wanted.
Religious strife in England reached a peak in the 1500s. King Henry VIII broke with the Catholic
Church of Rome and established his own church. Religious life in England was upended. The
new church under the king's leadership was known as the Church of England, or the Anglican
Church. It was approved by the English Parliament, but not everyone in England was willing to
accept it.

Pilgrims And Puritans
Pilgrims and Puritans both believed in the teachings of John Calvin. According to Calvin, neither
the Catholic Church nor the Church of England were faithful to God's will.
The Pilgrims were called the separatists in England because of their desire to separate from the
Church of England. The Puritans were so named for their desire to purify the Church. Both
groups were persecuted for their beliefs.
By the early 1600s, each group had decided that England was no place for them. To both groups,
the New World seemed the perfect place to realize their ambitions. The land was unspoiled.
Children could be raised without being infected by wrongheaded English religious ideas. The
chance to create a perfect society was there for the taking.
By 1620, a few brave pioneers had begun to build their new society in America. The settlements
they established formed the roots of colonial New England.

Middle Colonies
Americans have often prided themselves on their rich diversity. Nowhere was that diversity
more evident in pre-Revolutionary America than in the middle colonies of Pennsylvania, New
York, New Jersey and Delaware. People of English, Swedish, Dutch, German, Scots-Irish and
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French origin lived side by side. Algonquian and Iroquois Native Americans also lived in the
middle colonies. So, too, did a number of African slaves, at least during the early years.
Unlike solidly Puritan New England, the middle colonies were home to a wide variety of
religious groups. Among them were Quakers, Mennonites, Lutherans, Dutch Reformed,
Calvinists and Presbyterians.
The new cities of New York and Philadelphia grew quickly in size. They gave rise to brilliant
thinkers, such as Benjamin Franklin, who earned respect on both sides of the Atlantic.
Unlike New England, where the rocky soil made large-scale agriculture difficult, the middle
colonies were fertile. Wheat and corn from local farms helped feed all the American colonies.

Southern Colonies
While New England's growth centered on trade, and the middle colonies fed America, the
Southern colonies turned to cash crops. The two most important were tobacco and cotton.
Virginia was the first successful Southern colony. Immediately to its north was Maryland. In
both colonies, tobacco became the most important crop. To the south lay the Carolinas, and in
the Deep South was Georgia, the last of the original 13 colonies.
The South's dependence on growing cash crops led it to use a large slave labor force. Slaves were
present in the North but were much more important to the South. They were central to the
Southern way of life.
Wealthy Southern plantation owners built elaborate mansions. These recreated the great estates
of the English nobility. Many wealthy Southerners enjoyed a lifestyle they would never have
been able to achieve back in England, where opportunities were fewer.
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Word Bank
Massachusetts, Connecticut, Georgia, New York, Rhode Island, New Jersey,
Virginia, North Carolina, South Carolina, Maryland, Delaware, New Hampshire,
Pennsylvania
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