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Description

Benjamin Franklin was a genius at solving problems. This lesson introduces Franklin’s timeless
inventions to inspire students to use the engineering design process to solve some of their own
everyday problems.

Suggested Grade Levels: 3-5

LESSON OBJECTIVES Connecting to the Framework

ENGINEERING, TECHNOLOGY, AND APPLICATIONS OF SCIENCE

Core IDEA ETS 1: ENGINEERING DESIGN
ETS1.A: DeriniNG AND DELIMITING AN ENGINEERING PROBLEM

By the end of grade 5: Possible solutions to a problem are limited by available materials and resources (constraints). The
success of a designed solution is determined by considering the desired features of a solution (criteria). Different proposals for
solutions can be compared on the basis of how well each one meets the specified criteria for success or how well each takes

the constraints into account.

ETS1.B: DeveLorinG PossiBLE SOLUTIONS

By the end of grade 5: Research on a problem should be carried out—for example, through internet searches, market research,
or field observations—before beginning to design a solution. An often productive way to generate ideas is for people to work
together to brainstorm, test, and refine possible solutions. Testing a solution involves investigating how well it performs under
arange of likely conditions. Tests are often designed to identify failure points or difficulties, which suggest the elements of the
design that need to be improved. At whatever stage, communicating with peers about proposed solutions is an important part

of the design process, and shared ideas can lead to improved designs.

There are many types of models, ranging from simple physical models to computer models. They can be used to investigate

how a design might work, communicate the design to others, and compare different designs.

ETS1.C: OprimiziNG THE DESIGN SOLUTION

By the end of grade 5: Different solutions need to be tested in order to determine which of them best solves the problem,

given the criteria and the constraints,

Core Ipea ETS2: Links AMONG ENGINEERING, TECHNOLOGY, SCIENCE, AND SOCIETY
ETS2.B: INFLUENCE OF ENGINEERING, TECHNOLOGY, AND SCIENCE ON SOCIETY AND THE NAaTURAL WORLD

By the end of grade 5: Over time, people’s needs and wants change, as do their demands for new and improved technologies.
Engineers improve existing technologies or develop new ones to increase their benefits (e.g., better artificial limbs), to decrease
knownrisks (e.g., seatbelts in cars), and to meet societal demands (e.g., cell phones), When new technologies become available,

they can bring about changes in the way people live and interact with one another,
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Time Needed

Featured Picture Books

TITLE:
L AUTHOR:
E ILLUSTRATOR:
PUBLISHER:
YEAR:
GENRE:
SUMMARY:

TITLE:
b AUTHOR:
| PUBLISHER:
YEAR:
GENRE:
SUMMARY:

Now & Ben: The Modern Inventions of Benjamin Franklin
Gene Barretta

Gene Barretta

Square Fish

2008

Narrative Information

This colorfully illustrated picture book details the inventions and
discoveries of Benjamin Franklin and how they are integrated
into today'’s society.

Build It: Invent New Structures and Contraptions

Tammy Enz

Capstone Press

2012

Non-Narrative Information

Written by a civil engineer, this book takes students through the
process of designing a solution to a problem. Eight projects are
used as examples of the process.

This lesson will take several class periods. Suggested scheduling is as follows:

Day 1: Engage with Faces on Our Money and Now ¢ Ben Read-Aloud

Day 2: Explore with Ben Franklin’s Inventions and Solving Problems

Day 3: Explain with Build It Read-Aloud

Day 4 and beyond: Elaborate with Designing Solutions and Evaluate with The Pitch

Materials

For Faces on Our Money (per class)

» Samples or pictures of U.S. currency (see www.newmoney.gov/currencylimages.htm for download-

able images)

For Ben Franklin’s Inventions

Per class

* Pictures of present-day versions of some of Ben Franklin’s inventions, such as bifocals, lightning
rod, long arm (extension arm), swim fins, Franklin stove, writing chair, clock or watch with a

second hand, and odometer
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Per team of three to four students

¢ 1 sheet of poster paper

For Solving Problems
* Problem Cards (for teacher to distribute)

¢ Poster paper

e Markers

For Designing Solutions

* Materials to be determined after lesson has begun

Student Pages

* Designing Solutions

» The Pitch
¢ The Pitch Scoring Rubric

Background

The process of inventing solutions to problems is the work of engineers. A Framework for K—12 Science
Education suggests that students in grades K-6 be given opportunities to use engineering practices.
"These practices involve the application of scientific principles to solve problems. Even though science
and engineering are two different fields, they go hand in hand. Look around the room—anything
that is not part of nature was designed by someone. From the pen you write with, to the window you
look through, to the cell phone in your pocket—all of these were designed by engineers. Engineer-
ing is sometimes referred to as the “stealth” profession because, although we use all of these designed
objects, we seldom think about the engineering practices involved in their creation and production.
It is important to not only give students an awareness of the work of engineers but to provide them
with opportunities to think like engineers.

'This lesson gets students thinking about solving problems by learning about a remarkable problem
solver, Benjamin Franklin. He was a writer, printer, musician, cartoonist, humanitarian, statesman, entre-
preneur, inventor, and—we would argue—engincer. Franklin had a creative mind and a strong desire to
solve problems. Even though he lived more than 200 years ago, many of the inventions he designed are
still being used today. After learning about Franklin and some of his timeless inventions, students will go
through the engineering design process themselves by brainstorming everyday problems, researching and
developing solutions to solve them, testing and revising the solutions, and, finally, pitching their ideas.
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Faces on Our Money

Show students some samples or pictures of U.S.
currency. Ask
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Do you know who the people are that are
pictured on the money?

Why do you think their pictures were prinred
on money?

What would you have to do to deserve the
honor of having your picture printed on
money? (something good and important that
affects a lot of people)

Whose faces are on the $5(Abraham Lincoln),
$20 (Andrew Jackson), and $50 (Ulysses S.
Grant) bills?

Why do you think they appear on our cur-
rency? (They were presidents.)

Who is on the $100 bill? (Ben Franklin)
Was Ben Franklin a president? (no)

What did Ben Franklin accomplish in his life-
time that earned him a place on the $100 bill?

Now & Ben Read-Aloud
P

‘wags® Determining Importance

nﬁéctmg to the Common Core
ding: Informational Text
beas ano Devais: 3.1, 4.1, 5.1

Show students the cover of Now & Ben. Tell
students that as you read the book aloud you
would like them to think about why Ben Franklin
deserved to have his portrait on the $100 bill.

After reading, ask

? Why do you think Ben Franklin earned a place

on the $100 bill? (He made many discoveries, -
created many inventions, and created com-
munity systems such as libraries, post offices,
fire departments, and hospitals. He also had
an important role in writing many important
documents, including the Constitution and
the Declaration of Independence. As the boa
states, “It is remarkable that one man coul
achieve so much in a lifetime” (p. 31).

?

Which of Franklin’s accomplishments im:
pressed you the most? Why? Have studen
turn and talk with a partner.

xplore

Ben Franklin’s Inventions

Tell students that you would like to focus on:
of the inventions of Ben Franklin. Ask

? What is an invention? (something th

to meet a need or solve a problem)

o~

What is the difference between an in
and a discovery? (An invention is son
that is created; a discovery is somcth‘
is found for the first time.)

-~J

What discoveries did Ben Franklin'm
discovered that lightning was electri

BIFOCALS WERE INVENTED BY BEN FRANKLIN
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[image: image5.jpg]that citrus fruits help prevent a disease called
scurvy, and that the Gulf Stream helped ships

travel faster across the Atlantic Ocean.)

? What are some of the inventions of Ben
Franklin? (bifocals, lightning rod, long arm,
fins for swimming, glass armonica, Franklin
stove, writing chair, rocking chair with a fan,
rocking chair that churned butter, odomerer)

Show students photos or actual examples of
the inventions of Benjamin Franklin. For each
invention, discuss the problem that each inven-
tion solved.

-
Ask
! Have you ever invented somerhing?

Solving Problems

Tell students that inventions are designed to solve
problems, and you have some problems you would
like them to solve in teams. Give each team of
three to four students one of the problem cards.
Have them read the problem, then explain that
research on a problem should be carried out—
for example, through internet searches, market
research, or field observations—before beginning
to design a solution. Have them do a brief internet
search on some of the ways this problem or related
problems have been solved by others. Then have
each team brainstorm ideas for solving it. They
should choose their best idea and design it on a
sheet of poster paper. Have them come up with
a name for the invention, label its parts, and list
the materials needed to make it. Have students
share their designs in a poster session.

sexplaim

Build It Read-Aloud

Tell students that you have a nonfiction book
about inventing that offers solutions to the eight
problems they worked on solving. Show them the
cover of Build It. Read the “About the Author”
section on the last page of the book so the stii-
dents can learn more about Tammy Enz, a civil
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engineer who loves to tinker and figure out how
things work. She also loves to read.

% Making Connections:

Text-to-World
Ask

? What do engineers do? (design solutions to
problems)

g

Do you know anyone who is an engineer?

What kind?
What kinds of problems do they solve?

o

Read page 4, and explain that, all together,
the six steps of inventing can also be referred to
as the engineering design process. Point out that
there are many variations of the engineering
design process, but they all achieve the same goal
of solving a problem.

"* Questioning

ting to the Common Core
g: Informational Text
NTEGRATION OF KNowL0Ge AND Ioeas: 3.7, 4.7, 5.7

As you read each of the six steps on page 5, ask
the following questions about the teams’ designs:

Step 1: Problem

? What was the problem you were trying to
solve? Turn and ralk.

Step 2: Principle

? What scientific rules or laws apply to the
problem your team was trying to solve? Turn

and talk.
Step 3: Ideas

? What did you do before your team brain-

stormed ideas? (We did internet research on
other solutions that have been designed to solve
the problem or similar problems.)
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stormed? Why did you choose the one you did?

.ot

How did your research influence the solution
you chose? Turn and talk.

Step 4: Plan

? What tools and supplies would you need to
actually build the device? Turn and ralk.

Step 5: Create

? Do you think you could actually build the

invention you designed? Turn and talk.
Step 6: Improve

? How would you test your invention? How do

you think it could be improved? Turn and ralk.
After reading page 5, ask

? Does the process end after the invention is

created? (No, it ends with improving the inven-
tion or starts over with a new problem.)

The rest of the book describes solutions to
the problems the students worked to solve. Read
the first page of each project aloud, then share
the picture of the completed inventions. As they
listen, have them compare their solutions with the
ones in the book. Be sure to read the additional
information on pages 8, 13, 19, and 27, which
tell the stories of how various inventions came to
be and explain the significance of a patent.

ielaborate

Designing Solutions

Depending on time and materials, this activity
can be done in two different ways:

1. The students and teacher can all work on a
solution to the same problem. This will require
a smaller amount and less diverse range of
resources and materials. This would be ideal
if you are planning to do the entire activity in
the classroom without any home time. If you
choose this option, we suggest you brainstorm
the problems together and decide on a prob-
lem to which all students can relate.

2. Each student or pair of students chooses their
own problem to solve. This would be a good
option if the majority of the work is to be done
at home, but it will require a larger amount
and more diverse range of resources and ma-
terials that parents may have to provide.

Tell students that they are going to have the
opportunity to apply what they have learned
about designing solutions to problems by invent-
ing a solution to a problem that they have. Begin
by having students brainstorm problems that
they have at school and home and listing them
on the Designing Solutions student page. Expl
that the parts of the inventing process that wen

featured in the book Build It are listed as steps 0

these pages. Have students use the student pag

to help them follow the design process, stoppin 4

the teacher checkpoints to discuss their ideas w

you and get your signature at each checkp

before moving on. It is up to you which part

this process are done at school and which p

are done at home. Here are some suggestlo,

how to support students in each phase g

design process:

® Problem: Encourage students to think.
the tasks they encounter on a regular
school or at home.

* Principle: Students may need help on thi§
tion to bring in the scientific principl
are part of designing their product/in
You can help by providing books, a 1t
library, and/or internet access to h
research their problem.

® Ideas: When brainstorming ideas, it i
to find out what invention/product
exists to solve this problem. Intemef
is a good way to find out.

* Plan: Read through students’ plang:
before signing off on them. Maki
plan s realistic and safe. This is the pe
they really need guidance if they ;
actually create their product/inv

® Create: If you plan to have them’
products/inventions in class, collég

National Science Teachers



[image: image7.jpg]priate materials and have them ready.

* Improve: Explain that an important part of
inventing is testing your invention/product
so you can evaluate how it works. Tell stu-

. s dents that inventions/products can always be
] improved. If their invention/product actually
works, students may struggle to find a way to
improve it. If this is the case, ask them to think
about how it could be made stronger, cheaper,
more fun, or even better looking.

“evaluale
The Pitch

~Connecting to the Common Core
Speaking and Listening
Pnssemmou OF KNowLEDGE AND IbEas: 3.4, 4.4, 5.4

Tell students that after solutions are designed and
inventions are created and improved, the next step
is usually pitching the invention to a company
or investor that can help manufacture and sell ic.
Tell students that you would like them to “pitch”
their inventions to you. This can be presented
live or through a recorded commercial, Students
can also create visual aids, such as posters, props,
or slide shows to use in their pitch. You may
want to show students some clips from the ABC
television show Shark Tank (available at hzsp.//
abe.go. com/shows/shark-tank) where entrepreneurs
o who have designed solutions to problems must
4 make their pitches. This will give students some

inspiration and direction when preparing to pitch

their product/invention. Pass out both The Pitch

student page and The Pitch Scoring Rubric to
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help students plan their pitch, and use the rubric
to evaluate students.

Websites

Discover Engineering
www.discoverengineering.org

Franklin Institute: Benjamin Franklin
http//sin.fi.edu/franklin/inventor/inventor htmi

PBS: Benjamin Franklin
www.pbs.org/benfranklin

PBS Kids: Zoom Into Engineering
' www.pbs.org/parents/zoom/engineering

More Books to Read

Casey, S. 2005. Kids inventing! A handbook for young
inventors. Hoboken, NJ: Jossey-Bass.
Summary: This book is for kids who are serious
about turning their ideas into profit. Explains all
the steps of inventing, including filing for a patent,
selling your idea, and so on.

Enz, T.2012. Harness it: Invent new ways to harness energy
and nature. North Mankato, MN: Capstone Press.
Summary: This book describes various ways to
harness energy, including several different projects
that the reader can create.

Enz, T. 2012. Repurpose it: Invent new uses for old stuff
North Mankato, MN: Capstone Press.
Summary: This book describes how to invent new
things and save the environment at the sametime.
Includes several projects the reader can create.

Enz, T. 2012, Zoom it: Invent new machines that move.
North Mankato, MN: Capstone Press.
Summary: This book describes the process of
inventing and includes several sample moving
inventions that the reader can create.

Satterfield, K. H. 2005. Benjamin Franklin: A manofmany
talents. New York: HarperCollins.
Summary: This Time for Kids biography details the
life of Benjamin Frankiin.
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Can you build one of the inventions from the build it book? Try it

What do kids your age think is the best invention of all time? Survey it

How did a common invention you use every day come to be? Research it

How do you apply for a patent? Research it
