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The Boy Who Harnessed the
Wind Read-Aloud

nectmg to the Common Core
ading: Literature
EYJ’Q_@S.AND Derais: 3.1,4.1,5.1

-‘-Qﬁ' Inferring

Show students the cover of The Boy Who Harnessed
the Wind and ask

? From looking at the cover art and the title,
what do you think this book might be about?
Then read the synopsis on the back cover, “The

true story of a boy whose great idea and persever-
ance lit up his home and inspired the world.” Ask

? What does it mean to persevere? (to keep going
in spite of difficulties)
Read the first page and then have students
locate Malawi on a map of Africa.

Next, read the story aloud, stopping before
the end matter. You may also want to show the
award-winning 6-minute documentary Moving
Windmills (available at hetp:/imovingwindmills.
orgldocumentary) so students can hear the story
in William’s own words.

Dynamo CHALLENGE

& Questioning

After reading the book, ask

? How did William persevere? (His family
couldr’t afford to send him to school, so he
went to the library to learn. People said he was
crazy, but he continued to build the windmill.)

"Then go back to page 24 where William says,
“I have made electric wind” and elicit students’
preconceptions by asking

? How do you think his windmill could light a
lightbulb?

What's in William’s Windmiil?
Preassessment

On a sheet of blank paper, have students write
their names and “What's in William’s Windmill”
at the top. Then have them draw and describe
what they think is inside of William’s windmill
and how those parts could produce electricity
to light a lightbulb. Answers will vary based on
students’ prior experiences. Collect the papers
and tell students they will revisit them later in

the lesson.

(2R

gxplore
Dynamo Torch

Tell students that you have a device for them o
explore that will help them learn how William’s
windmill could light a lightbulb. Provide each
team of four to six students with a fully assembled
Dynamo Torch. Be sure to follow all of the safety
guidelines included in the packaging. Allow all
students time to explore the device. Ask them to
observe what happens to the light when they turn
the crank faster and how long the light continues
to glow after they stop cranking. Students will
discover that the faster they crank, the brigheer
the light, and as soon as they stop cranking, the
light goes out.
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[image: image2.jpg]Have a contest to see which team can keep their
ightbulb lit for the longest amount of time.
Students will realize very quickly that cranking a
device by hand can be very tiring and difficult to
sustain. Tell students that this device is similar to
one that William used in his windmill, but instead
of cranking it by hand, William used wind energy.

Challenge teams to design some other way for
the lightbulb to remain lit with less effort. Ask

2?1 What else could be used to turn the crank?

Have teams share their ideas (and if time and
materials allow, have them build them). Some
ideas may be as simple as taking turns cranking

~or a longer arm for the crank, or as complex as
- pumping bicycle pedals to turn the crank.

SAFETY

Screwdrivers can cut or puncture skin, so students
should wear safety glasses or goggles and use
caution when working with screwdrivers,

Tell the students that a group of female stu-
dents from Harvard University designed a fun way
to produce electrical energy using the same sci-
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entific principles that the Dynamo Torch uses to
produce electricity. Show students some photos or
video of the sOccket, a soccer ball that can power
alight (http:/fus.soccket.org). The sOccket works in
basically the same way as the Dynamo Torch, but
instead of using the motion of a hand turning a
crank to power a bulb, this ingenious device uses
the motion produced from being kicked around.
The electricity produced is stored in a battery
inside the ball. After playing with the ball for 15
minutes, a small lamp can be plugged into it and
produce light for 3 hours. This new invention is
actually bringing electricity into places that have
not had it before. Ask

? What is the secret of the Dynamo and the

sOccket ball? What is inside that produces
electricity?

How can we find out? (Take the Dynamo apart
to see what is inside.)

Inside the Dynamo

Allow each team of students to carefully disassem-
ble their Dynamo Torch with a small screwdriver;
tell them to be sure to keep all of the parts together
so that it can be reassembled later. They can refer
to the instruction booklet that comes in the kit
to identify the parts. Students will discover that
the Dynamo Torch contains the following parts:

® Dynamo Torch casing
e Crank
Transparent torch cover
Two gears
LED lamp with holder and wires connected
Screws
Toy motor

(Tell students that the toy motor is used as a
generator. Note for teacher: A motor and a genera-
tor are basically the same device. A motor converts
electric current to energy of motion, and a genera-
tor converts energy of motion to electric current.
In the lesson, we refer to it as a generator because
we are using it to produce an electric current.)
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[image: image4.jpg]L students look at all of the parts, ask

ere do you think the energy that lit the
ghtbulb came from? (Students will likely infer

ed in the toy motor [actually a generator].)

at kind of energy makes lightbulbs light
(electricity or electrical energy)

energy travel? How did the energy from
generator get to the lightbulb? (It traveled
ough the wires.)

energy change? How did the energy you put
turning the crank change into electricity?

dents should carefully place the parts of the

amo Torch into a plastic zippered bag. They
¢ looking at them again in the “Explain”
f the lesson.

plain
Is the Dynamo Torch Like
iam’s Windmill?

10 the Common Core
ormational Text
J GE AND [DEss: 4.7, 5.7

Project the diagram of William’s windmill,
ich can be found online at hzzp://movingwind-
Ils.org/story and is shown in Figure 9.1. Explain
he items William used to build his windmill
copper wite, a bicycle dynamo, pulleys, a
chain ring, a rubber belt, a piston, a trac-
fan, bamboo poles, plastic pipes, a saw, and
rame of a broken bicycle missing a wheel.
lades, he cut the plastic pipes with the saw,
clted them over a fire, and flattened them. For
nerator, he used the bicycle dynamo, to which
onnected the copper wire to a lightbulb in

-On the board, draw a T-chart with the headings
Jynamo Torch” (left column) and “William’s
indmill” (right column). Write each compo-
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e @

nent of the Dynamo Torch in the left column.
Then have students use the diagram of William’s
windmill to identify each part of the windmill that
serves the same purpose. Write those parts in the
right column of the T-chart.

Dynamo Torch William’s Windmill
Crank Blades
Gears Bicycle Parts

Wires Copper Wire

Toy Motor Bicycle Dynamo
(toy generator) (@ small generator)

Students should realize that the crank turns like
the blades of the windmill, the gears are similar to
the bicycle tire and bicycle chain ring, the wires
are similar to the copper wire, and the generator
(called a toy motor in the instruction booklet of
the kit) is similar to the bicycle dynamo that Wil-
liam used. Explain that dynamo is another word
for a simple generator. Ask

? What is inside both the Dynamo Torch and the
windmill that somehow produces electricity?
(a generator)

? What do you think is inside the sOccket? (a
generator)

? What is a generator? How does a generator
worlk?

& “Energy Gets Things Done!”
Close Reading

g to the Common Core
ding: Informational Text
emis:3.1,4.,5.1,32,4.2,52,33,43,53

Tell students that you have an article that will
help them learn the “secret” of how a generator
works. Give each student a copy of the “Energy
Gets Things Done!” article and the Close Reading
student page. Tell them that they are going to do
a close reading, which is a careful reading and
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SHARING SUMMARIES

rereading of a text in order to understand it bet-
ter. If you wish, you can have students complete
items 1—4 of the student page in class and assign
item 5 for homework. Item 6 can be done in class
the following day. See the “Energy Gets Things
Done!” Close Reading teacher page for possible
correct responses to the items on the student page.

explain

Wind Energy: Blown Away!
Read-Aloud

Hand back the papers students created on day 1
with their ideas about what was inside William’s
windmill. Tell them they can learn more about
what is inside a windmill from the book Wind
Energy: Blown Away! Show students the cover of
the book and explain that the cover photo shows
awind farm, a place where electricity is produced
by huge windmills called wind turbines.

®

‘wgg Using Features of Nonfiction

;é,ctiﬁg to the Common Core
, ,:"Informatlonal Text
Cart o Snwmyns 45

Show students the table of contents in Wind
Energy and explain that with a nonfiction book

you do not have to read it from cover to cover
a story. You can enter the text at any point 2
only read the information you need. In this
you want information about how wind turb”
produce electricity. Read through the section o

in the table of contents and ask :

? Which section should we read to help ans
our question about how windmills prodif
electricity? (“Electricity From Wind Turbi

page 10)

.
UsiNG THE TABLE OF CONTENTS

<

* Questioning

Asyou read page 10 aloud, have students
to the explanation of how wind turbines pro

electricity. Stop and discuss the explanation.;

From the reading, students will learn that
electricity in a wind turbine is generated by m
ing magnets around coils of wire, similar to; E
Dynamo Torch. (However, in the Dynamo Ta
the wire is spinning and the magnets are fis
Remind students that Michael Faraday disce
that electric current can be produced both w
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