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"« Introduction This ‘packet contains a set of ning lessons that
are closely related to the traditional curriculum,
. ’ for this grade level -- Me, My World. 1In.this unit
) -, children discover, that energ%ﬁig one of the links
‘\/ between- themselves and everything else. Here, in
these lessons, children examine things such as ce-
real grains.to learn about food enefgy; make ¢lay
' dinosaurs to get some begiﬁﬂing'ideas about the
P . .formation time of coal, oil, and natural gas; gnd
. become a part of ‘a pinw?éil parade showing' the en-_
ergy in wind. o e ' /

/

-

Each lesson contains ¢omplete teacher, ands student
,materials. . Reading skills and language experiences
: . . are reinforced in each activity. While it 4s -.sug-
\ . {" gested that teachers follow thé sequence we have ’

: - used, the order should be modified if it would bet-
' ter meet’ the needs‘of the students. A sequence and

a glimpse of the student activity for each lesson

e follows: . -
’ . . Activity’ 4 . Contents .
. 1 / Energy- Provides Heat, Light, and |
. // Motion . \
- . . . - Qf ,~\‘ .
. 27 ) . Energy From Food .
K I 3 ' " Energy.Is’All Around v
.i« . /L . s .
. 4, .Energy From éhg Sun’
- | ) 5.\ \ .Fossil Fuels'Have to Bé Burned to
. ‘ ' . - Let Energy Out ‘ .
] 6 - The‘Energy in Wind:
7 ’ . Energy in Moving Water .
.. s ' C . ’
. , 8 . Energy Conservation «
¢ . ' . v /"A.‘) ’g/ B ) L - .
‘. . .9 "’ Thé Best Present of All, ~ )

~ / £ f
M . .




Overview

Y

o .

_Objectives !

Background
Information:-
(Teacher use
only)

Teaching’
Strategies

'_Students should be able -to:

. This lesson develops an understandlng of what ener-

gy is.; It.focuses on the fact that in order to .
have heat and motlon you have to provide energy.

*

1. ,Demonstrate by’ runnlng, jumping, and clap—
ping, that through motlon, heat energy is
producedqd.

2. Explain that the heating source (radiator) °

. in the cglassroom is also prbducing heat en-
ergy.

-

\

This short lesson introduces thq first grader to.
the nature of- energy. The difficult concept of nu-
tritional energy -- the flow, of energy through the

food chain’-- is handled in a° ay childxen of thls'l

age can comprehend. The chemistry of.burning -~
utilizing fuel, oxygen, and heat +- is presented in

»

s1mple experlments that children perform,” e.g., -

jumping, xunning, etc. IS

-
.

In addition, we see this‘lesson as one that helps

. to clarlfy the. sometimes difficult concept that en-

»

move and fegl warm.)’

ergy is used to heat, light, and move things. The .
classroom radiator can be used to, demdnstrate mo-
tion energy as heat. >

. l il '
Have children run around the outgide school field
or skip around the room until they begin to’ tire.’

) Ask: #How do you feel? ;Why do you feel warm and

tired? (You feel tired bgcause you have been using
a lot of energy:. You used energy in your bodg‘to‘

I3

. Have students put a flngen in their. mouﬁns, or put
a hand under their clothes on their stbmach,éggwuﬁ—.

der their arm. _ How does it feel? Help chil
understand our\\ody is congtantly using energy to
help us keep warm, move, and grow.

< 2 * M
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. * " Let's loodk around the room. Who &ees somethlng in
- the’ room that moves or makes us wdrm° (Clock, ra-
diator, bell.) Have'a volunteer go to a conductor
, of heat and-put h%s/her hand just above it. Ask:
o Can you tell the class what you feel, or what you
mlght feel, if the heat were on? What do you think
is maklng the air move or:feel warm° {Energy.) - .

-

* We have heat,in our bodies. The radiator has heat.
. .Is there anything else in our room tha¥ gives off
. heat" (nghts should be suggested.)
Clarify some beginning ideas ‘about the’hature of
.energy by leading a discussion. ‘You might begin by
. saying: Theré are many things in the world that we
’ . know are there, because we see them. But there are
s some -things we cannot see. Ener is one of those
. . things. How do we know énergz 1s there? Who can
‘ .~ tell.me a way? Children will probably suggest some
; of the following: (a. We can run and jump. b.
c The radiator feels hot. c. ‘The light fixture has
. - ~ light and heat.) : T , ..
R : e
. ) - . Now close your. eyes tight. and imagine: If you could
see energy, what would it look like?" Now open your
*eyes and tell me what you saw. (Accept any answer
the children give, since this question asks for an -.
1mag1nat1ve interpretation of the appearance - of en~
. ergy.) Ask children to close their eyes again and
- - *to imagdine what energy "feels- like. (Accept all re-
' sponses, but conclude the lésson with the idea that
RS , energy produces heat and motion.)

LN




» b » i .
Overview This lesson develops the childremn's understanding

that food is one of the sources of energy.
N )

Objectives Students should be able to: -~

- ’ 1. Match various cereal grains with processed
food that is made from these grains.

2. Recognize that when food is digested, it -
becomes a source of energy and that we need.

. more food energy when we are more active.

"Matertals _ Pencils T Seed samples of wheat, oats,
- Paper . barley, rice, corn, millet &~-,
Crayons ; each in a Separate bowl.

.
‘

Processed cereals.,Buckwheat,
“Grapenuts, Shredded Whedt, Puffed.
Rice,~Cheerias, Cornflakes, Rolled
Oats. .(Chobose’ three or four €£rom
each group if you cannot get *them

~ , . all.) |, : .
( *

* Background Food energy is found in nutrients (preteins,*® car-
Information bohydrates, fats, etc.). Energy is released into
(Teacher use’ . the bloodstream during the process of digestion.
only) . Sugar is released faster than the other food ele-
ments, but 4t is not the most nutrltlonal. Food
energy 1s measured ik calorles.

N s

Teaching An introductory type of actrylty would be- to ask
.Strategies the children to .look at the grains in the bowls. .
After a few minutes, ask them to describe each
kind. What color is wheat ‘(corn, oats, etc. )9'
How big are the cereal grains? Which" are big?
Small? What does wheat (corn, oats, etc. ') feel
like? Would you want to eat them? Do you some-
L times gat them’ Do you know what klnd of grain
each one 1s°\ajHelp thém to identify each one.)
In what form you, eat this grain? (Wait for
someone to suggest breakfast cereal, then place.
breakfast cereal boxes on"the:table lettlng
children match each cereal with the grain it is |
made from ) Most cereal boxes have the grain




Summarizing
the Lesson

-

ustrated The ‘World Book Encyclopedia has®
plctures of grain§’ // > ] .

A

Deveiop the. les'son by agklng.‘ Do you eat bereal C
in the morning? Why do/you ea it? (Gives energy.)
What other. foods give éhergy° (Let them name .
severaT different foods..) JWhen you eat food, do \
you think about how ybur body changes it into energy? -
What db teeth do to food?, (Break,up the food into
smaller pieces.) ere in our bodies do, changes
take -place? (Moutl, stomach.) Show me whére your
stomach is. What /happens to food in there?
(That's where the food gets changed to chemlcals
that go to the cells all over your body,' where it's «
changed into energy.) '

.

"Then say: Find your heart, and feel it beat. You
will need to remain very quiet. When you feel it .

beat,’ stand up. Conclude this’part when most of the
chlldren are standing. ‘Then say: s Let's do some <
jumping jacks together. -Do at ‘least ten.. Now sit
down and find your heart again ‘and feel it beat.

Is it beating slower or’ faster than before?. Did
you use more food energy when you were jumplng°

When you use up most of the food energy your, body

>ha§ storeéd, what do you think happens? (You feel

hungry, and you k\qow it's tlme tok eat again. )

. Pass out newsprlnt folded in half, crayons, -and
- .pencils. Say: Think about ydur favorite food.

On ,the left 51de af the paper,\draw a plcture of
yourself eatlng your favorite food. On the right
side of thé paper, draw something you can do with

s

. the energy from that food. Run,' jump, etc.) If,

you can, wrlte a sentence about your pictures.
(Use the pictures for-a bulletin board/or language
experience chart, or let the chlldren take/them
home. )

'
- . ’

”
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" Objectives

',Students should be able to: ’ \
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¢ . Overview Thls lesson relnforces the nature of enerqy as

produc1ng heat, light, and motion. An energy
tour illustrates that enexrgy-can be found in
many placeS\ln and around the. school building.

Y

" 1. Identlfy three forms of energy. ' .
. e P . 2. Explain some of the
. . ways energy is used |Note:
. : in the school. In advance of the day's .
. : . lessdn, arrange with the
Mxterials Paper with one or ftwo .’ school custodian for a =~ |*
. " lines at the top and "suitable time to visit the
R y ~bottom ‘and space for ‘boiler room. Plan with
. o) g ‘drawing between the cafeteria staff for
" Pencé..ls . ) an appropriate time to.
F! 5 » Crayons : .visit the kitchen. You
; - - T . | may wish to, arrande for .

« Background, Gas ‘furnaces and gas a class vislt tocthe
Ihformatlon ‘ovens use chemical energy. | school office and~school
(Teacher use When a fuel is .burned, library. ca ]

. only) y-most of its energy is ;
: given off as heat. -
~ .

In incan-

+  Classroom lights use electrical energy.
descent lLights, the filament or wire is

made hot
as heat.

~ enough so, it will radiate light as well
) Flourescent lights give off more energy
and less as heat. '

as light

. }-
The telephone system uses electrfcal energy to give
) motion to the clapper that strik the bell which
in turn vibrates, producing soundl. Sound is' one: of
the examples of motion as formlef energy.

. The refrigexator and air ‘conditioner~use electrical 4
. energy to extract heat from inside the contalner and '
’ . dlscharge it' to the outs%gq . :

{
\ N

. In prev1ous lessons, children learnéd that heaq and
' \ . motion are’ forms of energy. ° LN . '

I

1i
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Teachlng Activity 1: Prepa§e your children for, any of the
Strategies : trips, you take around the building. These places -
. may be visited. in any order. Be sure the children
. know, they are to look for places where energy is
¢ being used. What you see will .depend on your par-
. ticular school building. ‘Have i #¢hem watch for

. things that produce motlon, heat, or light energy.

N e

. You may choose to use one or more of the follow1ng -
: *  trips:
= A
" . Boiler Room -- Children should notice the furnace

_ « and the hot water heater, water pumps and air
\ g ) blowers. Energy*forms are heat, motion, and light.

° e

‘Cafeteria -- Children should notice the ovens
. (heat), refrigerators (heat/cool), dishwasher

(heat; motion):, mixer (heat, motion), slicer (heat,

motidn), etc. \ . — ;
. _ lerary -- movie’ prOJector (heat,zmotlon, 1light).

‘ Offlce -- electric typewriter (motlon), bell system

. (sound motlon),ﬁflorescent lamp (light)..

Act1v1ty 2: Follow1ng the tflp, ask the chlldren

to choose one thing they saw on the tour ‘and‘to

) - draw it. They might print at the bottom ef the
'plcture the form of energy/belng produced -- heat,
llght, or motion. . &
/ -
- » Summarizing, ‘Make up somd riddles’ to recall sopie of the energy
* the Lesson users seen o . the tours: .
: s . 1. In- ffice we saw sométhing that was on

a de moved and used eléctricity. It was
a” - . (Typewriter.)
2. In-the library we saw somethlng that -used a
‘ ‘ light, -had two spools that moved‘and used

-, N ‘electr1c1ty It was a *; /_ .
e ’ «  (Projector.) ) A Coe
: » . 3. In ong room we saw something th%xses oil
. ) -and gives off heat. It was-a . .
‘ (Furnace «) ‘ ’
‘ " 4. We saw,somethlng that g1ves off haat ‘energy,
. has a light+in it and uses electrical energy.
" ?N\ - I1t'was a, . (Oven.)
- '. 5. We saw something that has a round base, that
. ’ ‘ twirls around aRfd uses .electricity. It was
- 'a . (Floor polisher.)
. 6. We 'saw somethlng that uses electricity and
, makes a n01se. It was a . . -
S . (Bell.) . : ~
. 1. 'We saw something that was rectangular, uses -
) N electr1c1ty‘and makes things cold. It was
8. ) ! a - . (Freezer.J ., :
\ .
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quplementary
Activlties

-

~ Extending
the Learning

.

!

'Does it feel hot?

., energy?

‘Review the facts concerning the forms of energy

by playing a memory game. Tell the ehiddren: To
gy this game you must repeat what I say and then
something of your own.,

-

I went on an energy tour. I saw .
First student .......... a potato frying.
Second student ... ...... a furnace heating.’
Third student ..x....... a boy Jumpzng.
*Fourth studedt_.\\ ........ etc.
¥ .
¢ « 7
h ’
. ]
. -

A .
Ask the children to touch the florescent bulb.‘
(No.) . -

Ask them to put thelr hands closento thé 1nqgndes—
cent bulb but not to touch it. It could burn them.
Which bulb feels hottér? Which has the most heat
(Incaridescent bulb.)

'.




4. Tﬁe Sun'is'aSouke t

_ of Energy _
A . . V . ' [
Overview We get energy from many gources.’ In this lesson
° ‘ children will® learn about the sun as a source ‘of
oo energy. ‘ . Lo
Objectives Students should bg able t0° " -
Ve , l. Identify the sun as a source of energy.
2., Write and/or tape @a story about the sun. .
> Materiqls ) Box of cereal - Note: * . o ‘ .,
2 samples of the A week in advance of thé -~
. same kind of plant lesson put one plant in a R
. . ’ . dark place and a similar one
. in the light. :
Background The sun is a primary source of energy for all
" Information plants on the €arth. °Plants-use energy ‘from the .
(Teacher use sun to combine minerals, from the soil with carbon
only)///z/ d10x1de from the air to’ make starches and sugar. >

The process is called photosynthe51s. Today -we .
can -collect the sun's energy in photoce11950r in
glass- covered boxes-which are blackened inside.
-The photocells convert the sun's energy to elec-
tricity. The energy absorbed in the glass covVered
., boxes (which are called "solar panels/). can be
- used to heat water flowing over them/in pipes or
tubes. This hot' water can then be Stored for use”~>
or used to heat g home. -

- [y

-~ . . /
a

%%@xTeaching *A box of cefeal may be held before the class. ng .

~ s

. Strategie’s’ may w1sh to say: I saw on TV a commercial for break-
. ot fast cereal. The apnouncer sald that this breakfast
* ' cereal could give me energy. How\could a breakfast

- . . cereal glve me energy? . .

- Another way of proceeding is t& ask ‘the chlldren

who have pets 'at home to°stand. Do’ aﬁﬁmals get

energy from.food also? (Call ‘on each.child who .is

. standing.) _ Ask: / What klnd of pet: do Yyou have? S

- What do you“feed your, pet? How does your Det use
s s the energv ‘n the food? v

.
- -

—

“
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Summarizing

the Lesson

:‘fact that.sunlight made the difference.

*is better?

r -

| Begin discussing tne following key' questions:

'If we get energy from food, and animals get -

energy from food, how do you suppose plants get /
energy? -~ Are plants 11v1ng things? .

The sun’ gives-1light energy whlch .1s used by
plants. Place ihe two plants in front of the .
class, the plant which was grown in the light ‘and
the one grown in the dark. Explain where €ach had
been growing. Have the class observe differences
(The one grown -in the dark is likely to be taller\‘
and a light shade, whereas the one in the light .
will be a healthy green color,’ bushzer rather than r
ty11 and straggly ) -
Compare the condltlons for growth of the one in
the dark with the one in the light. Bring out the
Sunlight
is necessary for the.growth of most plants.) We
get light from the- sun. ; .

We also get heat-from the sun.
sunburned?

Did you ever get .
If so, where did the heat ‘come from?

»

Find other exaﬁples to sho htnht the sun is a source

of heat. Go out
is shining on.
of the same mate

side and touch a wall that the sun ¢
Now touch a part of the wall made
rial but in the shade. Which is

hotter? If your children .are léarning to use ther- -
mometers, measure the temperature of the part of.

the wall in the sunlight and that in the shade.
Compare. :

Block one pane of glass with black paper 'so that

the shadow falls on the windowsill. - Put one hand

on the sill where the .sun is shining and the other -
in the shaded portion of the window sill. Which

Why 9 e 2
Make a clags story giving some facts you have
learned hbout the sun.

—a

It might 1nclude these° .
THE SUN GIVES LIGHT. . /7,: S

THE SUN GIVES HEAT.

PLANTS NEED SUNLIGHT IN ORDER TO GROW HEALTHY. '
BOYS. AND GIRLS NEED SUNLIGHT. ., ‘

-~

. .~ OUR SUN

\' .
~ ’ / ’ . 1- 5 %
-~ ) )

WY
Y
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Overview

‘ 3
.

Objectives

.Y Materials

v

Background
Informatlon
(Teacher use
only)

Thls lesson beglns the development of an under—
standlng of fossil fuels - coal, goil,, and natural
gas - as sources of energy. It focuses on.the
concept that these are non—renewable resources;
once, used they are gone forever.
/ N ’
Students should be able ‘to: . .
1. .Identify three foss1l fuels- coal, oil, and
natural gas. .
2. Recognize the many ways we currently use
. - fossil fuels.
3. Make a print to demonstrate how foss1ls are
©  formed.
4. Recognize that, when used up, fossil fuels
are completely gone.
5. Infer that coal is needed for producing
* electricity. (In lesson 7 we explain that
water power can also be used.)
Pictures
Crackers in a.plastic bag
Samples of oil, coal, or coke
String »
Scissors ,
Crayons ) N
Paste l
Blue constructlon paper
Black -construction paper”
Paper punch,
Milk cartons
Coal, oil and natural gas are commonly called fos-
§il fuels because they were formed from the fossil
remalns,of ancient plants and animals over millions
of years. Fossil fuels must:be burned hefore ener-
gy can be released. Once burned they are gone:
This energy is non-renewable.) g

S

v

t

.Coal is found underground all over the world.
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Teaching
rategies

>

F

<

~u
f
\/’

o( " . t- i . " ‘
.is colleqted through'mlnlng and transported by |
ralIroad*dar, truck, 'barge or freighter. Heat s
from burning coal. is uged in many industrial proces-.
ses such’as.ln making ‘steel. Coal heat is also.
‘used to run electric power plants. The coal heats
water .t form steam which turns the turbine and
generdtes electrjcal energy., ! . -~

P . Kl ‘ T
0il-found under the ground and under the sea is
collected ‘by drilling, and transported by plpellnes
and in oil tankérs. 0il has many uses. . It is
burned in diesel" engines, “in trains and in trucks..
It is converted to gasoline anfl used in cars.’ It
can also be used.to provide heat energy to run
electrig power plants.,
-Natura gas 1is f6und in underground wells, is col—
lected by drilling and-transported by pipe lines
and -tankers and- stored in tanks’' until used.
Natural®gas. is burned in furnaces and stoves in

" .homes, offices and factories."

L ¢

Activity 1: Use the plctures showlng the k;tchen
and thé outdoor picnic gcene - (Pictures 5-1). Ask
the children to find thlngs in each of the pictures
which give off heat or, llght. .Color these, orange.
Save for future use. .
A , ¢ M
Discuss where the heat or light comes from. Their-
" answers will probably be electwzicity,. which ,
usually uses water or coal -for power; gas, refer-
ring to natural gas; or coal. Discuss the fact
-that these have to be burned to give off: energy.
——
Act1v1ty 2: Help the children recognize that 7
coal is often used in power plants to make electri

- city. Cut out the parts on 1llustratlon.5 -2a and b to

,build apower plant with its accompanying coal pile
and power lines. .'You can make this s1mpler or.more'
complex depending- on the ability of your class. -

Have your class work 1nd1V1dually or,in small groups.
Duplicate the plans for the geneq;tor (5-2arand b).

. Have the children cut out the parts. Fold on the
broken lines and fasten together by putting paste-

on the tabs. o <
Some yroup might tear small. chunks of black paper,
and pile these "pieces of coal"” beside the generator
to make'a coal pile. "Others can make, a ‘'dam to re= .
present water power as the source Of energy. v

»
v

The thicker rectangular pleces can be rolled t©o make
the $mokestacks. Cut up on the llnes and bend
outward on the broken’' lines to make tabs to fasten-
the smokestacks on the roof of the power plant.

1 .

17 ‘
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Roll up the. telephone poles, put holes in the top |
with a small~hole punch, and string electric wires
from the plant to the poles and on to any simple

milk carton houses you might devise. The poles can

ge'kept.upright by inserting one end into a clay
ase. . . S

<
Activity 3: In’ picture 5-3 find things that =«
need gasoline or oil'in order to move. Put a cir-
cle® around them. )
Explain to the class that gasoline is made from
? 0il which comes from the ground. 0il is a fossil
fuel. . LT o
* " i
> ~ * -
\ - ) .
R / ‘ ’
’ o, . 5 .
™ >
o, . - , N
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) K
“Telephone pole : Utility pole :
' (Roll an'd.' put into clay bake) e B (Roll and put into-clay base) .
)" — M -
’ ¢ L

Ric - 20




IPastethe blue. paper
Iriver over the shaded
__ portion.

Cut out of blue paper and cut along
dotted lines to show the waterfall.

" Smokestack

Cut along dotted Tined.
Roll to make chimmeys..-

Put’ paste on tabs.

Aruitoxt provided by Eic:




. ‘What things need g
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.Activity 4:

R
Coal, oil and natural gas are ca 1e9
. fossil fuels. o

These fugls-were. formed long §

before people lived on the earth.

At that .time °

the earth may Nave looked like the picture

»

5-4,°

>

.Long ago ;heée plants éld animals lived .and died
. and fell to the ground. More ,and more of these
large trees grew, and they in turn fell to the
? ground and covered the first ones. Sometimes' the i
land sank”and was covered with. water and at’ times .
o . . it would rise again. Moré and more trees drew ",
fall too as

. in the swampy foreSts, only to

grew old and died.

A

ey

' pressed

[N

THrough the ages the materials on top became
heavier and heavier and the plants and animals were
arder and harder. Gradually they changed&
-into coal, o0il and natural gas. This process took
millions and millions of years. )

Since this all happened before there were people
on the earth, how do we know about these plants.’
and animals whicK lived so long ago? Sometfimes'‘
they, K leave records. These records are callkd
fossils. ’ . -

: : ’%E d
Examine samples of *Gil and coal and r
"children how long ago this was made.

emind the
Once used

We cannot get-it back. We

it is  go forever.

say it i!nﬁhg-rqnewqble} ‘
Activity 5:
jackers.
number- of children eat up

he crackers.

Then have a

©

Place two crackers in a plastic bag. ..
. Let the class examine the
i Look again

at. the plastic bag.
in the ‘bag .are gone.

All the crackerb.which were
Those two crackers are gone

©

forever. 1In a similar way, .we have a‘certain amount
of coal, oil and gas on the earth. When we use it
Mp, it is gone forever. We .say that our caqal and
0il and natural gas are non-renewable., Once used -+
up they are, gone forever. .

Burn a candle in an aluminum pie pan.
heat energy. Observe the light energy.

¥

Feel tHe
Once, the -

b " v candle is completely burned down, its energy is
A gone - it is used up. > - ,
.. - i

-~ -

o
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cross out, using an X, those things we could noét
s use if we had no oil, no gas or hq coal (charcoal). '
o ’ The picture$ on 5-5 show what Johnny and his mother =
' ) . .did last Sunday. If we have no c¢oal, no gas and | *
. no oil next Sunday, which of these activities would
they be unable to do? Cross a line through them. =

FAétivity 6: On the pictures ‘used eq;lier_(s-i) - K ‘

'
AY N

¢
] Put a C (or color black) in the'corner’ iff you |

- . v . . \ N
N Summarizfng 1. Think of some of your daily activities. If we ‘
- the Lesson had no gas, no coal and no oil, which would ypu )
.o o -have to stop doing? Draw a picture to: show which |
. CF e one you would miss the most. Y

y . have to have coal or coke for this adtivity.
- /;)/ ’ Put an' O ‘(or color orange) in, the 'corner/if you .
- \ " would use oil or gasoline. RN
. - Put an E (or color blue) if.you would ne¢ed elec-
. T tricity. .,
v L Put a G (or color green) if you would reed
) - ' natural gas.

2. Each of the pictures in illustration 5-6/ has a
. block in the corner. Have the children identify -
. the form of energy needed to perform each acti~
- # ' vity pictured, as they did in number 1 above.

~ /

N
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No gas.” No-oil. No electricity. * * - 7oA
Cross out. the things Johnny can't. do. ‘
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.|C] COAL
- |0] OIL or GASOLINE

-

-
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Overview’
—

Objectives

° 4

-

Materials

Background’

Information
(Teacher use
. only)

Teaching'

Strate@ies

6. Wind is a Source
- of Energy -
N

This 1esson.develops the children's understanding
of wind-as one of the sources of energy.

Students_should be able to-
1. Identify wind as a source of enerdy.
2. Construct a-windmill.
3. Observe-the relationship between the force
of -the wind and the. speed of the plnwheel
Large paper bag ’
Cardboard tube
Rubber band
Paper dolls (that will stand up)
Windmill pattern :
Paper clips . L
Milk carxtons - "

Until the turn of the century, wind was put to good
use in this country.” It was used mainly for sailing
ships and for pumplng water and generating electri-

_city on our prairies. However; the wind gave ‘way

[

to the more rel}able steam power, and the wind-driven
genierators gave way to electricity from the big .
power plants.

PR

Wind has one magor drawback, and that is its varia=-
bility. If technology can harness wind to an_elec-"
tric system that ‘'will not peak and decline, then
wind can become a source of .power of the future.

This lesson stresses the skill of observation. It

'also stresses the fact that student opinion must

necessarily be tentative and partial. The actual
conditions of the W1nd are learned by further ex-
perience.

-

Announce that today s lesson will be about an ener-
gy source that starts with the letter W}. -Ask stu-
dents to try to guess what this energy soﬁ;ce is

while they watch something. You will need the fol-

lowing pictured-items: . .

29
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Summarizing
thg Lesson:

Paper dolls Paper bag Cardboard tube “~

Attach the cdardboard tuhe to the open end of the
paper bag with rubber bands. Place therbag on the
table. Set up the paper dolls at a’'distance of -
4 cm (2 inches) from the end of the tube. “Push '
hard on the bag. Ask: What happened? What was

in the bag that made the dolls fall down? (air.)
What happened when I pushed hard on the bag? (It
made the air- move-out fast.) What do we call
moving ‘air?. (Wind.) Were ydu ever - like these pa-
per dolls - knocked down by*the-wind? (Allow -the
children to share windy day experiences.) What ‘s
does this show about.wind? (It has energy.) How

do we use the energy in the wind? (If children
mention windmills, ask where they have seen one B
and what kind of work the windmill was doing -,
pumping water or grinding corn, etc. If the chil-
dren mention sailboats, ask if they have sailed

'in one and if it went fast or slow.L' : 'w(/
Make some windmills. Give' each child a dittoed

copy of the pinwheel pattern.” Cut it out and fasten

it together with.an unbent paper clip. Cover the

milk carton with construction paper. Color doors .

“and %indows on this mill-house. Fasten the wheel

to the top front'of the house by inserting one end - .
of the paper clip into the: top of the roof.

Have the child represent the wind and blow the pin~

. wheel. Explain that imr a real windmill the turning

wheel would turn some machinery to do some work -
perhaps draw up water from a well or grind 'seme
corn. _ ’ .

Ask: Does your pinwheel move if you don't blow on
it? (Air currents in the room may cause it to move.)

~ Blow gently on your pinwheel. Does it move sltowly

or fast? Blow a little harder. Does your pinwheel
move slower or fgsger? Who can make a rule about
the pinwheel? _(The harder.you blow on it, the
faster it turns.) What are you using® to .turn the

s
-

F

()
(ofB)
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pinwheel? (Wind energy.) .

kd

- Supplenientary Place some drops of poster paint on wet finger
* A€tiwikies paint paper. Blow through a straw to move paint
i "*  and create a design. Ask students what causes
_ 4  the paint to move? .
”‘L T - Make kites to fly on a windy day.
_ ) ) i S
0 - . )
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» Objectives
<

iMatgrials

&
Background
Information
(Teachdr use

only)

Teaching
Strategies

7. Wateris

Overview

"0f a mill with a waterwheel. , (One good source for-e

@ waterwheel. and’ see how _ it works. . .

‘solld lines and. fold in the dashed lines.

Source
of Energ ” ¢

- -
oy

;7

- ot . ¥
This lesson focuses on water aséa source of energy. L.
s/

Students should be able to:” . - :
1. Identify moving water as a source of energy.
2. Construct a ‘waterwheel and observe that
water can make it move. X - v
% . 0
Picture of' (Hydroelectric) dam . A
Picture of mill with waterwheel
Bottle caps with holes punched in center ;
Pencils with erasers
Thumbtacks Ca .
) i ;
One of the oldest ‘'sources of enetrgy used by people
has been moving water. People hive used water to
transport themselves and their goods. They used
waterfalls to run .the machinery which ground grain
and sharpened”tools. Today river water collects
in natural waterfalls or man-made dams or lakes, .
~where glant waterwheels or turbines run generators CoC
which produce electg}c1tye . .

Using-%he historical approach, this lesson explains
some of the purposes of waterwheels of the past
‘and the growth of hydroelectric plants. -

Look at (or have the children brlng 1n) a plcture

pictures is. WindmiIls' and Watermills), by .J6hn .
Reynolds (Praeger, New York, 1970.)  Ask: What '

makes this wheel- turn? (Moving water.) Explaln that

the farmers used to brlng their’ corn and grain to

vthe miller who would grind. them up in his mill.

His mill was always built near a river so he could

use moving ‘water to, turn the grlndfﬁg wheels., Make

X f
Trace a waterwheél on a plece of tagboard.

“Cut on
Fold in




the wheel. Put a pi

thyough the dot.
waterwheel:
der a slow-

13 N N
§ . . . ° 3
*& Look at (or have the children bring in)

-, of a, hydroelectrlc poweY plant. Show ‘the pi
-~ of the hydroelectrlc plant and dam: Ask:

e

\'i

What is moving in the picture? (water and wheel.)

Where is the water g01ng° (Over¥ the efige:of the
embankment )

Who has seen. a waterfall? -(Ask them #io describe
hoew it logked, the
noise it ade, etc.L

Explaln that a dam is a man-made waterf 117 - that

it is . built to use water as a souyce of energy.

-Tell them there is usually a large building next

to the dam where electricity is produced from the
°* moving water. 3 \ ’

°
-

;Sﬁmmarizing' Review' the sources of energy with this game r
the Lesson ,

Ask: 'What source of energy does & fossil make you
think of? .

(Coal,*01i, qgj&ral gas'.)
What does a pinwheel make you think of?
(Wind-)
What does'a hydroelectric dam make you think of?
(Water.). . -
What does a growing plant make you think of?
(-Sun ) o .

3

What does a growing girl or boy make you think of?

(Food.) \ ; i
Extgnded Field Trip - Visit a hydroelectric "dam or an old
Learning gristmi¥l if one is within your geograpHic reqion.
Activity o
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. Overview This lesson will help to develop an understanding (;ﬁ
* . _ -that we use energy in many ways-and, because of, j, ° :
this tse, we must learn to use it more yiselxﬁ AN

Objeeiives Students should-be abke to:
. %:' L. Tell liow energy is helpful to them 1n thelr !
r homes. - *
2. suggest ways energy can be used wisely.

Materials - ° Pencils .
‘ ¢  Crayons- ' e
“w ¢+ Manila paper (18" x.24") | -

Background Energy beneflts .us._ in- many ways. It warms and cools. -

— Information our houses and other bulldlngs, provides transportas
(Teacher use tion, and poWers ‘the many éngines and processes - .
only) of 1ndustry to improve our lives.. . °2}'

However, the resources needed for production and

.use of energy areé in limited supply. Fossil fuels AN
such as oil and natural ‘gas are. 1n very short sup®
ply. Conservation of-. -energy resources 1s essentlal.
But conservation will require a change in our atti-
tudes and lifestyles. Turnlng off lights, driving
fewer miles, turning down the thermostats, are com-

. mon ways to save energy. The'point of this lesson '
is that cohservation works on1y when everyone co-
operates. . . ¢

Teaching Activity 1: This lésson is best opened with a re-
Strategies collection of, the energy tour. Ask: Can some-
) one say how energy helps us here in our classroom?
~ Ip our school? . Can you think of another place
« where energy is helpful to us? (Home.) How is
- energy helpful in our homes? (Have children give
examples.)
DevelQp the lesson by asking, if there are other
ways energy is used in our homes. Distribute

[ - X




O el B N ¢ .
(B};":'{ . . N

. manjla paper to each child. Say: Fold your paper h
R . in half lengthwise. (Show them) Fald it in half
. crosswise. How many rectangles do you have? (4).
N Let's etend each is a room in your house. (These
fourb;poms sibuld be stated: bedroom, bathroom,
/ kitchen, living room. If you wish to do so, you
may add other rooms on the Qther. side of the paper.)* .
As children say the name of each room, print it on
. , .* the board for them to see. Haye_the chlldfen copy -
. . a name on each square.

\\ - Ask the students to take this paper home and draw .
" ! . as many energy helpers in each room 6f their house
. ' as they can. Who could help them with 'ideas? En-
, courage the students to get their parent s help.

Y
.

Activ.ity 2: Before the lesson begins, ‘draw four <
sections'on the chalkboard and label tHem kitchen,

. N bedroom, living roon, and bathroom. Discuss each

LT LA room in turn asking what energy helpers the children

T ’ found in it.. As each energy user i entloned, ‘
- e .o have a child draw it Yon the board.

?.

: . Pull the entife*&esson tegether with a statement
similar to this one: Look at all the things we'’
found that are energy helpers. These energy helpers
’ / are also energy users. Just think how much energy.
) they use when people in: every home turn these things -

'\::> on. c . »
o e rd * . ' “ : -

» Most of the energy we use comes from our fossil .
\ v . fuels that took so long to be made. We want to mak®
b ‘ . ' sure that they.den*t run out. How can you help?
. . (Accept and discuss the suggestlons the children

' glve )
Summary and ' Distribute another larée sheet of mand ¥a paper.
Evaluatign Have each child draw one way to save energy. Use
. their pictures for a bulletln board. ‘\Spggestlons
¢ may be. .

s

. After use,- turn off: 1lights-
radio
. . Y
T ) T T ' : electric blankget
’ .faucets

N - . \ \ a

- . ) etc. T

', TuPn down: p air conditioher
. - . furnace
etc. 2t

‘D
’
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' ‘Use less energy: push mower instead of
_ , ’ power mower > "
. ' © take fewer car trips
’ - bicycle instead of car .
- T e . carpool .
N e ‘etc. Y
Save* epergy by: closing doors and windows
s ' '+ when air conditioner is
_ . * . . e s . running. .
; o . insulate around windows,
o C ‘doors,” and attics for
v S . ' . cold weather.
: . s " closing refrigerator door-
. . - B quickly. -7
.t L, . . " etc. . -
Supplementary Have a fiftH or sixth grader demonstrate a simple
Activities circuit using a dry cell and a light bulb. Add
extra 11ght bulbs tQ the circuit. Notice-what hap- ’
.- pens to the- amount- of llght glven off by each bulb
- . as another is added {Less until theg go out. )
: There is a certain amount of ' energy in the world.
‘'When the energy -source is used up, there\1s.nbne
° ¢ - v -~ left. w¢ need to help save our energy.
5 . , .
Make a home checklist such as the one ©on pade 36.

. '°' Have your class add other items to the list. Then;
: take it home for a<yeek to check it. ‘

. 14 -3
£ \ .
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L

HOME ENERGY CHECK LIST

-
N -

N

Turn off the light.
. .

e

Turn off the thermo~
stat (with Mother's
permission).

Walk to .fhe store.:

~

Turn off the.faucet
to stop the drip.

Tdke a short shower
ﬂnstead-of a bath.

Pull drapes or curtains
to keep the house warm
at night. i

Close storm door tightly
to keep ‘out drafts.

L3
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Overview This activity will involve children in a dramatic
" . play which reviews.the positive and negative fac—

‘ tors involved in the use of various sources of .

energy.

Objectives @ Students should be able to: ..
’ 1. Make and/or decorate a sinmple costume or. N
) scene_to use for the play. s
* * 2. Take, part in acting out an:energy story
3. Apply what they learned in the story set-
. ting to what is the case in real life,

[

i
Materials (These may be as simple . or as complicated as you =
wish.) - . o
-, Roll of art paper or brown paper bags’ S -
4 Magic -marker ~ _ \ \
. . _ Crayons - e : °
- Collage-type materlals stapled or taped together
% .Teaching This is a narrative wﬁ\&h~can be:read to your class
i Stfetegles first as a story to be enjoyed ben you mlght h
want nglnv1te another class in to see it. o
o ’

- %lecuss the various characters and make plans for
'« ~ acting out the story as it is_narrated. You will
' need*the following characte;s\1§3sted dccording to

N B order of their appearance):
> . .6

-

L , King Oliver Mr, Atom 5 =

i, , # Wise Men General Water ---
Page Boy Mr. Geothermal
- Mr, 0il The Golden Sun . R
Mr. Gas - .
Mr. Coal ' ©t

v O
You can extehd the list bf including people of the
court. Some children might begused as stage hands - \

to decorate and set up the throne. If you end the -
’ story vfﬁh the King g:wing lollipops to the court, ‘-%

[

. —_




) ] you might have a committee in charge of distribution.
b Try to involve everyone in the class in some way.

i Some might even be the artists who make posters to
.o " - advertise the play.

-* Adapted for first graders by Wendy and Harold
“‘Crater from the story, "The Best Present of
4 Allf" which appeared in the publication
. Ranger Rick's Nature Magazine, published by
the National Wildlife Federation.

Y

. \&%E_§gm§ time afterrthe play, review what they
ave learned from the story. Ask the children what-

. . . materials can be used to produce heat and “Iight.
i ) energy. Discuss the pros and cans of each form of
b . energy. This should be kgg{\éimple but they may
. . pick up more,than you expect; some from the play;
e " others from TV or class discdssiqnsh'lThese may

be among the things mentioned: ~

~

. . - , -
oo " oil’ Easy to trans-- - Expensive
= port “ " Scarce " .
' . . ‘ May leak “an
- : spill .
, ' Gasoline
4 ' . auses air
: ‘pollution’
. »

Form of energy ‘Good about it Not good about it -
- . - i i ’ .

>

g%

e R

Gas - Clean Expensive
. Limited sup-
. # ply ,

£

3 ==

Coal More available Pollutes the
) air

.May spoil the

environment

{strip mining)

Atoms ) Available Poisonous
. ’ . Clean ' waste




" /Porm of energy - Good about’it - Nat good about it

-0

\ . >

Water Clean May spoil

. . rivers-and
. ‘ ’ streams
" . Not enough
s . : ' . o7 available
B < - N
Geothermal _~ Clean Available .
" ’ No poisonoys only in.1li- )
C . . . waste - mited places R
Sun Unlimited amount Presently
Wind available expensive )
Doesn't spoil the
L engironment -

\ ‘

A

»
- - - . be

’ o

e 0

g Note: This ié in no way meant ‘to be a complete list, e
nor would you expect your-class to pick up many of
.these.' Any that they get are a plus for energy edu-
cation. ) ‘ . .

, *
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i : <, THE BEST PRESENT OF ALL

: . ‘. - " Adapted from Ranger Rick's Nature Magazihe and. ) ‘\‘
. ’ condensed by M. Wendy Crater and Harold L. Crater.

*¢This is a story about King Oliver who lived in

a cold dark castle. Because he loved the children

in his land he invited. them to come to a wonderful .
party with ice cream and cookies and.lollipops to .
eat. King Oliver wanted his party for the children 4
to be extra—special-speplal. He wanted to give

the ¢hildren "the best present of all" -- a present
. . for all their lives and all their children's 11ves,
s too -- a present for forever.

' ' Kind Oliver asked his wise men to help him. :
‘They sat in the cold dark castle and shivered as b
they tried to think of a special present. .A page™ b N
boy with them wished out loud to be warm and his
. wish gave the King the idea that he could give his
- chlldren warmth and light forever. . s

%

L]

One of the wise men told the King that a' fire

o would boil water and make steam to warm the castle

e and turn a motor to make the.lights work. The - <

- problem would be to find enough.fuel. The wise men
made a list of thlngs that can be used to produce- -

- energy. , . . Lo ‘
~ \ ) . - N
' The King 1nv1tgd all of the energy sources to ~ @

the castle. )

- . . Mr. O0il and Mr. Gas came in together to talk

. ) with the King. Mr. Oil was large and messy and left -

& : o oily footprints when he walked. Mr. Gas was small

™~ and timid. He was very neat and clean 1ook1ng.

®*

The King asked them how they could make energy
S . -. . for his children's homes. -. -

. , . * Mr. 0il told the King that he was really very
clean. It was because there were*so many cars that . .
there was air pollution. Mr. Gas also said that he %
would burn clean. Both admitted that they would not
_ last very long because when they are burned tHey.
- _are all gone. The King sent them away because his A0
b : present had to last forever; and they would not. ;

,
) ~ 4
.
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, 1 i ’
%‘ Mr. Coal cafiein next. He was a giant; Covered
‘with black stones and leaV1ng dirty dusty puffs of
coal. when he walked.

He ‘told the Klng that he could not burn clean.
Little pieces would get into the air and in people's
- clothes and lungs although -there was.plenty to last T
CL a long time. All that had to be done was to push
o - away the grass and trees and dig the coal up.

The 'King sent Mr. Coal away too. He did not
want his children to have dirty air or lose their N
, trees and grass.
. The King saw Mr. Atom next. He was a verz shiny
neat man who bounced 'when he walked.
" ., .
Mr. Atom explairied how he could split and make
; X energy. He said he got very, very hot and was full
A of ener He did have a problem with a p01son
. called rad10act1v1ty but could keep the poison in
o a box!* If the King could find' a place to put the
’ box for a very long time, the poison would be all
gone. -

.

$adly King.Oliver sent away Mr. Atom. The King
did not want his chlldren to have to worry about
poison.’

General Water marched into the room and saluted '
J to everyone. ..He would flood the valleys d rivers ,
and ke a dam, he told the King. That d would :
- give~the King some’ energy for heat and: lig t.\ He :
' . did not want to lose his vaileys and mountains,
' " so the King told General Water goodbye.

The fing was feeling veryjsad. He wanted a good v
« sourceggof energy that would not,destroy the land
or hur¥ his children. - & . v
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, The wise men brought Mr.” Geothermal to the King. o
Mr. Geothermal was very round and clean and -he - -
pdffed and huffed when he . walked. . 'S

~—
-

This time the King heard about a good kind .of
energy that yould use the heat alrgady inside the
Loty earth to warm homes and turn motors. -He could “be
- .. pumped out of the.earth, Mr. Geothermal told every-
’ one in his puffy voice, and the land did not have
- -to be destroyed. King Oliver was happy. . He asked .
’ Mr. ‘Geothermal to sit beside him: He wanted to . - A
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o i Jtalk with hlm sOme more, ' r
Suddenly the room was filled with warmth and - ‘
light. ,Before them stood the golden sun. She was
o ) like a beautiful golden butterfly. Her dress
. - . shone 11ke a thousand golden coins and when she

smiled all the room was warm. -

o The golden sun told the King that her energy ) ‘
. . made plants, and people grow. She said her warmth .
f .. could be caught in a basket of stones and let out.
at nigh® to-warm a house.’ She could make the
wind bldw to make electricity. If the King would
build his houses to cdtch: the sun, '‘and make wind-

«© mills,. then his children®could have warmth and

. light forever -- bebause she would be there for-

. ) . . ever to serve them.” \Lhen the golden sun left the

- Klng s castle to vl31t the other side of the earth

Co The. King spread hlS arms wide. He smiled a )
- happy smile. - He had a-wonderfully good present for
’ his children -~ ‘warmth and light from the earth . '
and the sun. And duess what else? Ice cream and"
.- cookies and lollipops! . « St
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"The Best Present of All," adapted with' permission
from Ranger Rick's Nature Magazine, National
Wlldllfngederatlon, 1412 Sixteenth Street, N.W.,
Washington, D.C. 20036. ' ~
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