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¢ . ENVIRONHENTAL EDUCATION TVFORMATIOL REPORIS
ce e ‘,A/_, . ___/ T e .
. . Lo s - : . . l . ““, -

, ‘ Environmental Education Information Reports are issued to analyze and
% . = summarize informatiomn ‘related to the teach}ng and learning of environ-

-'h‘h.ﬁ“._ mental education.® It is ‘hoped that these- reviews will- provide infor-
mation for. personnel involved yt development, ideas for teachers, and

o B indications of trends’in environmental educationv '.J{‘

"'.
i ) \/,

Your comments and suggestions for these publications are invited
- g o I U
X '\ Lt . oo . l i // . < \ - Y
PR e P '.  . . /" R v"/ - } , ' .“l | ) .
T o A T AR ]ﬂ John F. Disinger | o
. - VA k_/ *.Associate Director’
. - Lo e N / Entironmental Education .
¢ .. o g SRR P S e T
) : ) v . - » /, - . \ ! . e ] . - )" ) -. . - . 3

- “l . 7 . . . E T
. / , . o \

e . -

o Sponsored by the Educational Kesources Information Center of the
R NationaL Institute of Education and The Ohio State Universitv.

I,, . ‘ o
¢ - -

This- puolication was prepared ‘pursuant to a contract with the" ;
vNational Institute of Education. -Contractors- yndertaking such !
- projects under Government,sponsorship are encouraged to.ekpress
"+ freely their judgment in professional and technidal matters. -

o Points of/view or opinions do not, therefore, nedessariiy repre-
sent official National . Institute of Education position or policy

EMC K i L - ) . S . MR B ) Sl .
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Energy continues to. be E matter of great cohcern in the United States
.and elseqhere around the world. ‘The produd tion,’ distribution, cost;

: ‘and.'ude of-energy.affects individual budgets,: family life styles,
R governmental actions, and international re ationships in many ways.

- -

o -
a

, Sinve.1973 increasing attention has been iven to - "energy education. e
e National and -state governments have prepaged an Enormous number of .
leaflets, pamphlets, booklets and ‘films p;inted generally toward e
e increased conservation:effonts.. Local ‘ga "and electric utilities )
' " have undertaken similar efforts. Large orporations involved in
the production, distribution, and sale o: energy have made increasing _
,,@ ‘use of various forms-of media to present ‘their concerns about America 's
- energy problem. ' And many‘%chool systems encouraged by funding from :
the U.S. Office of Education or. the :Departiment of Energy, have- prepared ]
_ mdterials judged to be help&ul in promo ing. study of energy-related .
.- questions._ , : ]

»" " Thus the teacher or curriculum developer is faced with the task s/he .
is uniquely qualified to accomplish—-s ecting that which is mpet - .
' appropriate to accomplish the objectiv s for the parti ar learners' .
involved . . 4 T

-
.- - ’

' Clearinghouse for Science, Mathematic and,Environmental Education

. . 9

e ‘ . .
- . Documents bearing<ED numbers have be abstracted in Resources in e
i - +Bducation, and gerlerally may be located in ERIC microfiche collections, .

“or may be ordered-in microfiche or, hard (paper) copy from'

A L ERIC Documapt Reprodictiion Service (EDRS) R e
P . L _a‘” P.0:. Box.190 = . o . '
. i Arlington) Virginia 22210 © = . < .
“©o- 0L (703) 841—1212 S I

EDRS prices areé based on page tUEﬁEe \as‘indicated%in_curﬁent“issues%
'“_' of Resources in Education. ' T oL R

- © e v - - ;
. DOcuments‘bearin SE'humbers are-in the local collection of the Infor—. )
mation Refere Center for Scienca, Mathematics, and Environmental .
Education, and have ‘not béen announcied through Resources in Education [

as this volume goes to ‘press. -Pers%ns wishing to secure Such<materials o

... should locate them from other sgourc s"in most cases this will:*be the
) \ S listed publisher or organization",

_;,'
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The activities; designéd'for student’ use in elenentary through high.

school cldsses; -are "action-oriented" and involve student participa- ..

" »tion throughout. the’ school community. Each activity has been v
‘classified by the authors’ “according to .the most apprdpriate level;

~ .subject matte? ang efergy ccncept involved, In addition to being ..
clasaified in these categories, each activity contains (1) a state-,

: ment of" purpose on how the - activity may be used, and (2) a reference -

"to a source where the activity may’be found in more detail‘or with .
. variations. L : - : ..

» - .. -
. - - -~

It is hoped that- the teachers‘yho use these”materials-will recogﬁize
t the classified categories and statement of purpose. serve ‘only
* as a guide'in selecting appropriate activities and should nog- be -
considered a fixed structure. In fact, it is recommended that
' teachers ‘checK for activitiesuin the other: grade level sections )
fhat uay -be appropriate for use or ro adapt for use for their own
particular set of learners. ST . .

Se

LI

“The references cited in speCific adtivities as well. as some-addi~. "

. tlonal ones found in the final settion of this “booklet should be’

" useful to ;persons interested in obtaining more energy study . ideas
¢ and activities. . = - P e -

.
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: = .. : BASIC CONCEPTS FOR ENERGY STUDY. Coeown T
o0 o ‘modified from Mengel, Wayrme. Energy" Key to the Future, Dutcheéss .
o County Board of Cooperative Educational Services, Poughkeepsie,
. New York, 1976 ED 092 395. o SR
A 1. Energy is so basic that nothing moves or is accomplished withdut\it.
. Pg.'li, 26,"57;'131".v . :

. . . .
\ : ; . -
-,

. ‘.-2. Energy is a fixed commodiny-being neither crcated nor destroyed

and the by-products of this conversion are important.; '
o N
PB 8 12, 23, 27, 69 70 75 R _ .

o -
S oo

fg_ . 3. fPresently, most of our energy: requirements are met through using,
' . fossil fuéls. However, there are other alternative sources of
/':‘?' energy such as solar;, wind, fission, fusion, hydrogen, hydro,‘ .
MR and geothermal which must be considered and. developed

e Pg. 9, 1o 30, 66, 92; 105 107, 135,
e e °' Lo *\

— e ,..._.,-.___.‘ - .

T 40 Energy, its ptoduction, use, and conservation are e$sentia1 in ;
g //f L ‘_.the maintenance of our -society as we know it. ' . :

. - ‘:/
,/’ o ™ / Pg 3, 4, 5, 6 17 24, 28, 32 40 45 47 SS 61 73, .

oo e, 88, 94, 97, 98, 114, 136, 143 . 3

/5 The production, distribution, and use of energy have environu .-

mental,. politiéal, social, and economic consequences.

S Pg 13; 14, T5, 16, 19, 31,'33, 35, 38, 41, 42, 43,
S ~7=0 50, 51, 53, 64, 78, 80, 81, 90, 91, 100, 101,
o , 2113, 116, 120, 122, 126, 127, 128- 129, 1300 . .
s . 137, 138, 141, 142, 144
s . ;,ﬁ L | B | )
4 -
) | ., .
> o ’
- — . ’
' ‘ | ; ¢ —‘ -’ .<
- '\v -v 1
. o » : “
"_\. . Y ‘ . ‘ ]
’ ! : "Vi ' M
\ rd ‘

but converted from one form to another. The means. of conversion'v‘



B R . . . ) ) . S . . .
o " . . CLASSIFICATION OF ENERGY ACTIVITIES

'Grade Level:. - Elementary school . . . -
- o Elementary-junior high school ’
| Elementary- Jjunior-senior high school . .
.. «Junior high schoot : , me o
o . ’éunior-senior high school . ' -
S ‘ ' enior high schonl : ;
‘ . | . .;;' - % ) . - . . ' . : ' .
‘Subject Area:  Science = - _ including health, nature studies,
' I I - hoge economics, drivers education,
o ‘ - o ) o, eCCu Lo . * '4
. A _ 'Hhthemetics . 'including arithmetic, gedmetry, .
. T ' . . industridl arts, etc. :
A Social'Stu&ies : 'including geograph;, population,
o ‘ . history, etc. . ‘
-~ o Co ,Q.Language Arts' : 'including‘reading, creative writing,
- T . ete.. U
L S > o Y : N - -
° - ' Fine Arts. :ipcluding music, art, theater,’etc.
BREAKDOWN oF Acnvrrms BY CATEGORY .
N (Some activities fall into more. than one subject area. )
v \ .
S : R S . qumber of
N | Category .. L ."Activities
s X L. ' fo o ‘ S L " " )
» . Grade Level: . - -Elementary school - AP ) T
T e . Elementary-junisr high school . .if
T .. Elementary-junior-senior -high school S I
- L -7 _Junior high 'school ‘_ re, , . o177 .
= I unior-senior high school . 13
\ _— . A Senior high school o . _ . 8
. ) T . s '
e - ) . ; ‘ . .
C Subﬁect'Areh:f - Sciedce . . //Fﬁ'- L g 36 - .
S T ., . Mathematics - ' S ~ 5 - 17
S , Social Studies P 46
) o ;Language Arts o ooy 21
Lt .. ' .* . Fine Arts © o B 7
. et . . X / . ' e ! .
\. : - )
e N : | ' ~
ol a I’j 3 G
» : \ S ovit . ’




e TABLE OF CONTENTS . e
' . . ’ Activities Page
.Elemehtary School .. . . . . . . . ... .. . P |
" Sedence I ' :
'~Science-Mathematics _ ..
Science--Fine Arts T c .
“-Science-Fine Arts-Language Arts ' .
Language Arts _— L T
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Fra;_ .. PURPOSE: - Toggemonstrate ene*gy savings bv cooking Qith covered
B . ipdns rather than uncovered pans. o A
LEVEL: - Elementary School e e o
\. . . LT K o - _.::_(. s DL . . ..
. SUBJECT' A . Sciemce . LA coaT S ¥
.CONCEPT' "; ' Energv, “Its production, use, and conservation are
S < . essential in the maintenance of our society as we .
":) . e - K know it- _\'_;‘ . - L . . (‘. .
REFERBNCE: C .Science Activities In EnergV" Conservation.. The

o . ‘ + American:Museum of.Atomic Energy., Oak RidgeoAssociated
. R T Universities P. 0 Box 117, Oak Ridge, Tennesses 37830.

ACTIVITY: e Cooking with uncovered pans ﬂastes heat Demonstrate
B this to your, class, as- follows:. . -

A - . . ".\\‘ Ce B
1. Heat up a hot"plate.ﬂ . . :
e 2.” Pour two’ cups of water into aPpa 'Keep'pana
) uncovered o : LR .
R 3. Place pan on hot plate and time how long it takes
- ©= " for the water to boil vigorously. \\ K
* - 4, pEmpty the pan, and let it cool. . ' T."a e
: ot - : . 5. Add two more cups of water and cover the pan.
L 6

J.'Place covered parmron hct plate and again. time how
'long it. takes the water to boil. :

- P e

% : ' o Did covering the pan save energy’ e .,
- Another activity you may wish- to try is to perform the
- same experiment this.time by cooking an egg for ‘seven
minutes in a covered pan and’ one for seven minutes 4in
an unéovered pan. - Crack: both eggs immediately after .
they are taken off the heat ‘Which -egg is more thor-
{_oughly cooked’ Why’ : L N
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“ACTIVITY:

i i, X
i

‘To ' test the effects of air~pressure in bike tires
in regard to energy usage. :

-

Se R | oo St : o . -
Elementary School . e e T
‘e a €, e = . e
Science . ' - T R a ! S /
. . . C e SR s
Energy, its . production, use;. and conservation»hre Lo
essential in the maintenance of our society as we R
know it. ”‘: : ° e R _

¢ Tt .
e - M .

‘~‘»cience Activities In Energv.v Conservation. The
American Museum of Atomic’ Energy,  Oak Ridge Associatecf
Universities,. P.0. Box 117 . 0ak. l{idge, Tennéssee. 37830

N
-
,o

., Because friction makes machinesfharder to move,—bikes -
(and @ars). require more energy to move 1if their/ tires o

are soft than if they are prbperlv —inflated Demon-:,
A strate this phenomer.on to’ your students as follows'

e —

"f

-

Ask two stud'nts with similar tyne Bikes a’nd of simi-
_ -lar weigl\t to bring their bikes té.school.’ Inflate -
_' one bicycle's -tires to mormzl pressure and the - othe‘r‘ s
to half'that amount. . Haye students rlde side’ by side
at the same speed. When they reath a. selected line

-4

‘on the ground, they should”’ coast ‘the.rest of the way. -

‘Compare how far each goes. Is it important to, checki
~tire pressure on your bicycle" What, about Your o

v family car?/’ ',_,{‘ ) T .

- - N
s - ro .
- i 4 ~ . 3 .
+ ¢ Pl
M ' . e
-, Y e
- * ) . X
* . . 2
- . b4 -
~d 1 - . .
~, - ’
. .
s . - &
R - ; ‘
T . , P
AR ‘ > * . b A
2?’, \\,.. ~_:\ » o o .
. W - o T :
, 8 A\ ¢ ) ‘
. ’
! - Ed -
’ L - - e
. Lo a
- T R
- ’ . .
J w -
-
. a - .
- c [N . , . o
P : .
’ ¢ - %,
. % . . b RN
. H o
- -
v -)| .
. .
) }1' . - .« 2
<
3
. ! ’ - Pl
- i -
1.
- B o

§ - . . ) . P
LI : o N . 30 . .
DR : LT . . , -






'To construct ‘a-.draftometer and test your school

‘ BleMentary School - _.5 \
3 Science ."”' L -
"~Energy, its'productidn usé,'andbconservation are

_ 'essential in the maintenance of our society as'we _
frknow 1t . '

o ?‘ Pencilé.‘” U ~— 6=

"o

and/or home for air leakage e

F N f

‘)\._"v . - . - '. . -\.-
S

,'-'Science‘Activities In Energy.‘ Conservation. The

Americgn Museum of Atomic Energy, Oak Ridge Associated

.”Universities, P.O. Box 117 Oak Ridge, Tennessee 37830f

_ ~ ¢
With a simple draftometer you 'can demonstrate how air
(and hence heat and cold) ‘moves through even the

smallest of .spaces in a school building or home
v, ,

.To make a° draftometer, cut a strip.of plastic food wrap
.12-cm x 25 cm. Scotch tape the food wrap tona pencil

to hold it in place. Blow on the plastic gently to
assure . that it responds to air movement.

|

G

. “ Scotch tape to s
' ' hold plastic ///,
Plastic wrap to pencil

food wrap :

Note: . Forced air furnace must be off to use drafto-
meter -

¥,

Test your school for leakage by holding the drafto-

,meter near- the. edges of windoﬁs ‘and’ doors. If the
plastic moves ‘there 1is a. draft

Q.

S Eprain,to your'students that»the'uarm air will ﬁé_n.
"pushed upward and out by the cold air that comes in.

"

’Demonstrate this® by placing a thermometer near the

ceiling and one near the floor to measure the room's

temperatures o L ' Y

Increasing the temperature will only speed up theA
waste of fuel. S : S
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Loék‘foi dirt collected around doors and windows.

5 What does it prove?

je\:have students check their homg§ for drafts with ’
their gadget. Test the fireplace with the damper

open and closed. tht s the difference’

Visit a hardware store and find out what is avail~
able ‘to close air leaks around windows and doors,
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PURPOSE:

AX]

.3

LEVEL: °

- SUBJEGTS:

I R
CORCEPT:
'REFERENCE:
. ‘* -

ACTIVITY:

s

:Materials'Needed: o STt — .

-

To demonstrate why the color of the roof and walls of. ﬂ{

" a house can be important 4in determining the amount of

E heat and air-conditioning the house will use-_ ~ o
. e e . e
Elementary School e T . - .
Science” . o ‘ _ S —
Mathematics - = = -, 7. - . _ N Q

Energy, its -production, use, and conservation are :
essential in thevmaintenanqe of our society as we '
Tmow it.. A

. . . -
r ° s . -

Science Activities In Energy Conservation. The . .

American Museum of Atomic Energy; Oak Ridge Associated
Universities, P.0. Box 117, Oak Ridge, Tennessee 37830.

’

-]

4 juice cans . A
Poster paint: white, black, green and red .

Hot water, close to boiling . ; o .
& thermometers ) ’ S : o
Food coloring i

- ot

- -

With poster paint in colors listed above, paint each ,
Juice- can a different- color. Next, fill each.can .- "
with the same amount of hot water. . Add food!coloring

to the hot:water corrésponding with the color of - the _ N
can. Note:  Add drops-of all colors together to ) = T
get black and add no color to .the water.in theewhite

can. Put’ a.thermometer in each cup. Record the

temperature of water in each can every three minutes

until the. water cools. Make a graph j f the results.

Which color held heat best7 What is the best color
"to paint a house to keep it warm in winter$ Would a’
house with a dark roof be more.or léss expensive to.
air-condition ip the summertime?

-
[}

' Y B 2

v



LEVéL:

SUBJECTS: |

CONCEPT:

E RB'FERENCE: '

-

WACTIVITY: -

- To demonstrate the.concept of non—fenewable energy

n
resources.
Elementary Séhool

v C g

:Science = - . . L.
Fine Arts : '

a

. . ‘
nnergy is a fixed commodity U"Jng neither created nor,
destroyed but converted from one form to another.. The .

- means of conversion and the by—ptoducts of this con--

version are important

.-

.The Energy We Use: Grade 1. National Science Teachers

Associationrand U.S. Department of Energy, Technical
Information Office, P.0. Box 62, Oak Ridge, Tennessee .
37830 ED 153 846 S :

s

Place an animal cracker for each- of your stddents in a

’;plastic bag. - *Lét .the class examine the crackets. Now
let each child eat a cracker. *'Look again at uhe plas-

tic bag. All of the crackerswhich were in the: bag . are

- gone. Those animal crackers  are gome forevery .Explain

to your alass that in a similar way we have a: ceftain

- amount of coal, oil and gas on-.earth. ‘When we use it-
. up, it is gone forever. - We say that our cpal. .and oil

and natural 'gas are non—renewable 0nce used up they
'"are gone forever P . T e—

H

Burn a candle in an aluminum pie pana "Let your students
carefully feel the heat energy.. Ob erve the light

energy. ‘Once the candle is complete y burned down, its’
energy is dissipated—-it -cannot be used again

Ask your class ‘to think of some of their daily activi- :

ties. If we used up all of our natural gas, .coalrand .
oil, which- would they have to stop doing? " Have each

student draw a picture to show which activity he/she -
would miss the most. S - L

e
\

»
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. PURPOSE:

T oa

'S LEVEL:

- SUBJECTS:

"

CONCEPT :

»

: : i
S el : = S L ; L S
S s , g _.‘ L P ;-g ) . l

- cohcentratedw

V“Presently, most ef our energy requirements are met.

A o A O 1 DRI T S

. /A . F SR
To demonstrate that the winter sunlight can ‘be hot" ‘when - -

-‘, o .-l.'\ e oL

-~ . [ ! S A\

Elementary Sc&vol B

) !

Fine Arts S ; o _ :

Science o o . _ S
A . ’ . P .

L . e -

‘through using fossil fuels... However, " there are other-. .- a7
“alternative sources of energy such “as’ solai, wind, : - ’
fission, fusion, hydrogen, hydro, and~geothermal which
“must be considered and developed . o Fw |
) - !‘ ./., : | » !
Beverlv Hotze, - Elementary Schbol‘Teacher, Mark Twain.
ementary School Westerville, Ohio. . o ( :
Agﬂmplain to your students that a11 of the earth's energy _
originally comes from. the sun. Some might believe that :
"winter sun is not hot—-particularly in colder’ c1imates.
~This ‘dctivity demonstrates hat even the winter sunlight
~can be concentrated.-into, a source of much hea-.u'l

Saw a small tree or branch with bark into¥ t 'k inch
_thick pieces——one for edch. child in your class. 'prill
a ho}e for a leather shoe lace and make a pendant. i ask .
_'stdzgg;s to write or print their names on the’wood using -
ah 1Lad pencil Pick.a sungy day~to takq your class,
. out-ofpdoors. Show the students how' to, use-a magnifying
-glass. to concentrate ‘the sun's rays-onto. ‘the wyi ting on
the- pendant. The dark’ graphite absorbs more of the | 'sun's
energy and will ‘burn. the’ imprint into the wood After .
- the names are burned into the wood, spray each pendant ' - St
\heavily with acrylic spray and hang overnight. to dry.’
.THé results arera fun pendant that ‘can be worn'in.the
_claSsroom and is particularly useful on field trips..'
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ey,

| ,,;“_'"'UBJECTS :

 TORBOSE:

- ~energy for all green plants on the earth. S . o

2

" To illustrate the importanqo of the ‘sun as‘jh'energy-” J
'-'-t'source.'. ~ _ AR | '

chience o o .

LY
) . i 3 L L .

Elementary School—g .., S S s “4 .

' Fine Arts, - S

' ‘o
,‘»Presently, ‘most. of our - energy requirements are met

~ alterndtive sources of energy such as solar, wind ;'

,Lee County Energy Action Cards.- Lee County Schoo}s,
Fort Myers, Floridar l976.__SE 024 758. . .

4With your class plant beans in two small sontainers.

Language . Arts T e B “ffé

through using. fossil fuel However, there are other -

fissign, /fusion, hydrogen, hydro, and EQOthermal which =%
must.be considered and’ developed e
\1 L '

R SN

IR

ter the bean. plants have sprouted and grown four-or

five. inches, place one plant in a dark place and. keep

the other ‘in" the light for oné week.. “When ‘the week .is «
qP, ask'your clags’.to observe the differences in the T RE
o plants. Compar3 ‘the conditions for growth of the o . ?Q,;

. one in the dark with.the one in the, lights Bring out . -
' the fact that sunlight wade the difference and that sun-
. 1light is necessary for. the. growth of most plants.. - We

get ‘1ight from the sun. The.sun is a. primary source of - o

v

< o R A
’

Now have each of your students create and illustrate -
“a story entitled "The Week the Sunlight Dldn tt ‘Arrive."

by
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L 4 e
Ta identify tnd m@erStand energy-rqlated wor{" "9‘ N o RN

T g

I.EVEL' . : Elementary Schooi - " \ R \ _f“""

' ?.‘ ' . SUBJECT.:'.:-- , ‘Language Arts e Yo

B

. tONCEPT e _Energy 1s so basic that :iothing moves. or "is'eccoinpl.tshed
-\ .. REFERENCE: Ene:gy ‘In The Claésrpom Vol. II: Aétivities Guide for T

S o8t o s 47, Virginia Enelgy* Office, 823- East Main Street . R
NS T T Richmnnd VA 2321907 ED 141 066, - ‘ _ o Do
o "‘, A . ) ’ : .on . i ' . - - .

. « ACTIVITY: . As a language at,éLs ex/periencé., ask childreu to locate

S Nt T and: ‘circle ‘the, hiddeq energy words in the. letter
o \\ L matrix shown belo'l. / e ‘5 e :

AN - SRR / ' ' i s

T : '-Engage the- class in discussing or reviewiug what each ‘ S

v \\ wordmeans. o ; S L -

Ellcit from the class another list of lS 20 energys—-

o . L co “ri,lated words and( ask children who might be interested

Tt <. S 4nd able to devellop their own hiddenlwor& matrix that

' O r'ould L used in{another” language art‘.’s lesson. S

ki .._'_ ..~ 1 S . A .
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.
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- P Y - Logate and Circle ¢ .

P S l | ~ "KILOWAIT = - | ‘o . STEAX - .

b . o MEYER LXNTER © - | GAS -

CUMILE. . | ' .'QUART. . . 'SAVE.

Ce ,KILOMFTER | TOUND ° o ; - :

“oac )0 JINCH S o [ . TON - - * LIGHT * . ~:
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o B j, " POSEﬁQ'J.- -To provide an energy-related‘language arts experience.
S ',':szm.. o Elementary School Ce e e
. . : S ) : B - o - ) o

A i

"'SUBJEPT.' C Langu_gé Arts

N CONCEPTrr -?/gE rgy is a fixed commodity being neither created nor' ..
R FERET destroyed but, converted: from one form to another.m The
/7 means of conversioa and the by-products of this conver- .

;L-ision are important., s ql . 'm:w-}- % T
- . REFERENCE: ENCORE (Energy Conservation Resources for Education)
wl : Department. of Industrial Education, Texas A&M Univer-
; L ;sity, Lollege :tation, Texas 77843.' SE 025 401
F;AC ‘VI?YrE ' :ﬁistribute copies of the maze. Ask’ children to’ get ‘as

quickly- as possible from the garbage dump to’ the land ,
of clean air and water while avoiding along the way
‘polluggrs that use or waste the most’ fuel. S J

a3
-

v

Finish._

o
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el Ve i .
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: ?URPOSE;“ B To.conduct a,suryey tofdetermine'hhether energy' e

L e goncerns, Z;e more or less: newsworthy today than. they,-

e j"'; . 1n_",v§’;§ ‘were 10 7 rs ago. - - i . :

L P ‘LEVEL._ yfof"' Elementary Sthooi o .;»,znffi" L
L f.» sunmc'rs-- - 'soctal Studies, 7T T T T

‘ T R Language Arts_.."" "{5.- S B oo

‘ l CONQE'.Q | ”9 The production, distribution,'and use of enerég'have

A S PR environmental, political social, and - economic conse~

:”.-‘. N . N ,... . . ) quel'lCeS. N "" . RN . 1‘-‘ ~.v L 'i . R o . ,71

S ‘ ,REFERENCE: . - Lee Counlty Energy Action Cards. Lee County School

. o  Fort Myers, Florida. 1976. - SE 024 758

' ' ACTIVITY@,J.; gollect local newspapers for one week. "Divide pages
‘ ' o "among your students and’ ask .them: to cut out,any .
Lo O article and/ox- advertisement that is energy—related
- . .- % Make a bulletin-board display of this week's energy
‘ . T Tnews ) Assign students to go to a-local newspaper .
L e s otfice .and ask .to review the.newspapers printed- the
T S © .-, . same week ten-years ago. Have students, write the
o el : ‘ “headings of - articles/advcrtisements related to energy
P - .- % 7 . - -at that time. -‘: . R .
B s . Co . R \ C. R R -

-, 'fi;:ﬁf S R Compare ‘the number of energy articles printed for the

{.

~

- — : = two.weeks. -’ Have the energy concerns.changed from 10
B T years ago’ If S0, how’“ R
L '-,:_a Now ask students to write a short energy article‘ “
S - . describing what they predict the energy concerns N
ow T e T will be 10 years from now. .. -
G et d '-;'Z - T . Complete your bulletin .board- display showing energy
G e e news “for the 30-year span.. . .
"l_ K i ) “ . . . -
\ ¢ u b '
g : S
»‘ [ 1 - ‘s '
. . 1
hd -'? . - < -
N P ) . X »
. : . \ o s
. _ a - - '
Py . ¢ 2 ‘ "‘ 9
: o -
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To examine bicycles as energy savers.. o

* . . ’
i’ PR

Elenentary School _ é , ‘

" Social Studdes g e A
‘Language Arts- . - - DA -
Fine Artsi: . LN ‘ L .

¢

CONCEPT: . “The production distribution, and use of energy have
. o environmental, political, social and economic conse-~
. ’A - ) . | q‘lences- o . . : o - . .

o . “ I o " t = s ‘ '
REFERENCE: Energy in £he ClassroomlfActivity Guide for K-3.. .
... . - . 1/ .vVirginia Enmergy Office, 823 East Main Street Richmond,
o S VA 23219, 1975. K Con |

: o _ ’ = »-:/. . . .
S - ACTIVITY: - Invoive primary school children in completing the" ‘drawing
‘ o _ below. Older elementary school ‘children may. respond to
the challenge of making a freehand drawing of a bicycle

and rider.p

A

- Review with pupils the fact“that transportation by bicycle o

o .{.° able. Bicycling requires, for example, about one-half as
R - . - . much energy. as walking. Id addition to saving energy,.
e S g cycling is an excellent form. of exercise. ' E_. o
I U S Engage tHe c;ass in discussing'whether they or their® . -
- o . parents. use bicycles for short trips.to the store to pick
TR eé-'up 'a quart of milk, loaf of bread or other small items. -
. _ Should their families make more use of. bicycle transpor--"
5 ' tation? .Is it safe’ to ride bicycles‘from their homes to -
o T, e nearby stores? - What do they think about special "small
. - roads ‘just for bicycles? " - ..

A ' - ‘W

v . -t N LT . .
B 1 . " . N
~ Y 3 . N . ) . R .
. © . . ‘2 N
. i . . . 3 .ol . . RN

" is the most energy-efficient form of transportatioa avail- & -
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e

"fl o ”ET"PURfGSZ:"f"T ' To compare the usé of energy in childrgn s recreation
I m‘;;,_' " ‘V{;.',‘L at the turn of the century with the recreational energy
N e usage‘of today 8 youth

‘\’

. LEVEL: - Plementary School

] T 3 SR ' [

I S L
- SUBJECTS: chial

v
B
- - .

_\‘ S

b

W CONC‘P“: _ "The production, distribution, and use of energy have
’ - L cnvironmental, political, social,: ‘and economic ‘conse—
' quences. R o
L T . R - T o Y ".‘ . ) .
. L ¢ l.,' i “-'- . B L'~"
~ACTIVITY: Ask your students to interview someone who has Iivea
, f B _ -through the turn of the century (a great—grandparent,
< 7. . senior citizen, etc.) fo.find' out -the kind of games
e ' . they played, what their favorite toys were, and what.
T ' kind of. family recreation they enjoyed when they were’
- about. the same age- as_your. students are. Perhaps
- some of the people interviewed will® have samples. or
. pictures of recreation‘that was: popular during the L
: « late 1800s/early 1900s that could“be  shared. When. your
) -  students have completed this task and shared their
S R findings, conduct a class" ‘survey and make a list of

:

_—

the" popular games: toys and family recreation of today s
‘ - - youth. - ;f _ : r :
PR Wl N ) ’ . . RN
N _ _ Divide you; class into" two groUps, asking One group to
~ .' make a mural of "Yesteryouth Recreation” and the other
T - - group to construct a mural depicting recreation of
" today's youth. Each' child should" ‘be résponsible for
one fgrm of ‘recreation, toy, game or family fun, and a
. paraésaph describing his/her choice. When the murals
.. are.completed, discyss the kindseof energy used by K
. Lo .both groups of people. Who used the most energy in
L e O, recreation——yesterday s youth or today s? .

BE Y
2

T
5
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. PURPOSE;

o

S

sunazcr-"

-CONCEPT _

AC'I‘\VITY'

T

P

o

xd

’l‘o izwestigate the feasibility of bringing the grocery
store to the householder. o T S T
Elementary School S R

Social Studies -7 ": -

»,\n&_- s . ot L. "‘ r,

The production, difstribution, and use of. energy have

environmen‘taL, political, social and economic conse—

. @
P

q“ence«s- . v, o : _".' "‘\‘:..

F't g

Share with your students .the fact that in the 19208 .

.and 1930s ‘many grocery store owners- also had a "travél-
ing grocery store;".i.e., a grocery store built-on the
‘chassis of a truck containing staples, regularlv needed
by most ‘people. ,This traveling store would: make "daily.

rounds through the community and people could do theiz® =

shopging in. front of their own home. ' (You may wish to "
‘compare the traveling store ‘to- the ice cream man to '
. help your class, understand the concept )

Explain that l‘.hese traveling stores could not ‘carry all
items contained in A, msdern super market and ‘that when\
pe0p1e began ‘to have _two ‘cat families and gasoline ’
~was relatively inexpensive, people pre'ferred to jump .
in’ the car and"go tc the super market where thev had. .a
bigger se1tzction. _Point out that gazoline costs.are .
r.lsing and our. society is- becoming ayare of the need -
te conserve: energy and discuss®whether or not the

s traveling store: would be a good-idea todav. Divide o

the -class into groups’ of four and -have each group make

a 113t of. the items they believe would be aopropr:':ate <

- for today's traveling store;’ i.e., items most peoole

need regularlv. 4 Compile the lists and formulate' e
‘class list of items that weré selected. most frequently..
Ask students tc take the lists home 'and see if parents
‘agree with the items’ and whether they believe'a '
traveling store could make a. "coméback". in today's
society. If- the response is positive, you may wish .
to contact a local grocery ‘'store to share with the

manager potential community support for a traveling
store.. -, o .\’ .

- - N

7

Tohe T
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, " PURPOSE: 'I‘o .anal: ze amounts of ener involved 0 »various t es .
. ¥ EY YP .
: L g of food production and consumption. :
" . , > [ . f .
... LEVEL: __}:3_,1.99@_'99.%:2.:S.f;hq_o_.l;_ A S S <
SUBJECT ¢ = Socia..t. Studies ’ . F TP . ‘; ‘
~ - CONCEPT: - : Energy, its production, use, and conserVation are ) I -
: A " essential -in.the majntenance of our society as we g
. know it.-, o L - C . i
REFERENCE: - Energy Activij Guide., Park Proj ect on Energy Inter-,
. pretation, National Recreation and Park Association, © & :
1601 N. Ken.. Street Arlington, VA 22209 S e
. ACTIVITY ‘On the chalkboard draw the following pyramids, illustrat- ', o
- : . <, 1ing the "energy 'steps" required in various types of food B :
. L e production and consumption. - -
| J“ ) . ” ""' ~ ; ) ) " N ' — v
. - . . ’!l‘f;’, ‘/, * ‘3'
) “ ) ,
. v , . DR a
;T 0 ) e : e
. —_— ]
. \&' \ ‘ . ~— @ (
ST ' o .ot
. - . - it.
", : “, * L : . 1L ¥vew oot
. . . . . . : . ‘e . - . o P ¢ e . .
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- 3 ; N : 1 AL
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' . N F - X6 refri fed rMycx -
\ g&n‘f ! fl TN hmﬁr{?fo ma.rkr:: ‘_ .
) foke. it ho A\YS. it 15 frozen L -
. Y \: ana cook. 1t . - .
| A Tk S e §
3, eat i+ L j mafz?k;' llr af 3.it l's ol-a.d by -macame.
: e T T e ‘
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Point . out to: /our class that if we use- things as close ° .
_ " to'.the wayunature makes or uses them, we are probably L
T . ' saving energy; . i.e., .stay as'close to;the source of ' ;_ SR
S S things as posé&ble to conserve energy. o ) 5 '
e T Agk your stulents to. keep a daily log for one week of
= N l N the number of: energy steps used «In each of, their = . -

e ’ ~families' total vegetable consumption., This should' " “ ”
. [ * )
- : » include salads, frozen and canned vegetables, etc. = .
_ Compare’ class results. Discuss .Whether and/or how ..
o R seasonal changes might make a difference in their. tally.
’ . « . o : N . . " . » . v oe . ‘
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PURPOSE: °. . 'To show how. energy availability vill affect future
ST life styles. , - - .
) LEVEL:l~ . .Elementarvachool .
| SUBJECT: - Social Studies N
- CONCEPT: ' The production, distribution, and use ofﬁenerg? have
envifonmental, political, social and economic conse-
'quences.- )
REFERENCE: . Jooe s, John (ed ). _Energvrand Man's Environment:

" Activity Guide: Future Sources of Energy. 0224
S.W. Hamilton-Suite 201, Portland, OR SE 025.399.

r
-

'ACTlVITY:“ : Divide the class into groups: of four Ask each group
o ' -to,list the characteristics of a life style that they-
/ would find most satisfying.. One representative from

“each group will ther act as a group using their com-
: . bined-lists to arrive ad a list characterizingfthe ‘
¢ S "good life.”" - * '
-« Now, ask your students to imagine that due to a shortr
‘ . . age of gasoline, ‘gas will be’ permanently\ratiqned to :
: .. .’ five gallons per week. Discuss how this would affect
' ’ the- possibility of-living the "good life" as previously.
.described by your class. ‘Discuss other aspects of gas
rationing that would cause: inconvenience or change )

cornsumer patterns L o . s

Ask you{’class u:again work.in groups and design a
life style using the characteristics of the*"good
life" which could fall within the five gallons of« &’
'gasoline ration. . . ’

") oo . . . . St N
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~ PURPOSE: - To demonstrate the process of converting Solar energy
> 444to electricity. :

. LEVEL: o . Elementarerunior*High School
- SUBJECT: ,‘ Science - . T
' CONCEPT: . Energy is a fixed cbmmodity being neither ‘created nor
' destroyed, but converted.from one form to another. :The
S e ‘ means of conversion and the by-preducts of this con-
,\yersion are important. ; s <« 4
REFERENCE: Science Activities In Energy: Solar Energy. The-

American Museum of Atomic Energy; Oak Ridge Associated
Universities,’P 0. Box 117, Oak Ridge, Tennessee “37830.

E a7 .- »

" ACTIVITY: Materials'Needed: .
. .
Co L ‘ ' Sblar cell - _ R _ _
- : Motor with spinder disc . « T
v o ».Lamp. with lOO-watt ‘bulb . . ~

) Converting solar energy d1rectly to electricity is one
of the most exciting new notions related to the use of
sunlight. The following experiment shows how thlS pro-

~cess: works.. : .

o e ]

‘ 1. Connect a solar cell and motor as illustrated-

. . ’ . PN
. . » ._.\
-
> ;dwug;:\?ggwdcm
aim phetoceti ™~

‘ +o qcrmﬂfn;tspwi

?f 4 4 " 2." Aim the solar cell out a sunlit window and notice

. how fast the motor turms. . -
h - 3. Now hold the photocellfnear_a 100-watt bulbiout'
' : .0f the sunlight and notice how close the solar
. , cell has to be to.the lightbulb to be equal to
oo e the energy from the sun.

You may wish to experiment with bulbs of different
wattages.

Try this experiment at different times of day such as -
10 a.m. and 3 p,m. and in windows facing different
directions. . - -

Ask your students which direction- would be best to
_aim the, solar cell.if you couldn't move the cell
during the day to follow the sun. Why’
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PURPOSE: -'Io build a snow shelter or "quin-zhee" -to. demonsttrate
. " that snow can'be an insulator of heat and sound

- LEVEL: 3',Elementary—Junior High School

~ . r

'SUBJECT: - -~ ..Sci/en‘ce '

'CONQEPT: _~Energy, its production, use;'and conserwation are~
esgsential in the maintenance of .our Society as we
v know it. . . .
REEERENCEi . Haynes, Jane, Gnaduate Student*?The Ohio State
: : University, Columbus, Ohio."'

»»l'\

ACTIVITY: 'Haterials Needed. - o I

_ snow shovels for making snow pile
5 ' smaller shovels or other utensils for use in .
excavating o, .

2 gheets of heavy plastic about 6' x- 8" ,
6ne to be used as a gound cover inside "quin-zhee'
the other can. be used to rempve excavated snow.

,2-buckets to aid in removing ‘Snow from inside "quin-
_ zhee" : o
thermometer

" candle’

As a class;projedt,'construct a snow shelter called
8" quin-zhee that can be used for winter camoing or.
. in a survival emergency as follows. T “

>~
T e ' ) o

a.* mix all snow tq ground- level at the- construction_mi
site by turning it over with a shovel

b. make a snow pile 5 to 7 feet high and 8 to 10
‘feet in diameter .

-

. ¢. remove apex to reduce ceiling weight - PR
d. 'allow .snow_pile to crystallize and harden for
. 1-2 hours- (the .higher the temperature the Longer
: it takes .to harden)
e.';tunnel into the base on the lee side——thc opening
- gshould be just large enough for a person to enter
sliding on his stomach
£, excavate'inside, be sure to'expose the ground,
keep walls at the base 10" thick and ceiling. at
least ‘6" thick. Check with a thin \ probe.

.g.} construct vents—-l"-2" holes to allow fresh . air
to enter and foul air to escape

«one in the ceiling
, =one. near the ‘base of - the door'

L4
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:/2fﬂ e, - h. - cover doorway with a flap of plastic pegged to_
: T .. jsnow above the” door ' ‘
. a - Have students check the temperature outside and then
A R inside the "quin-zhee" with different numbers of stu-
e e .dents inside. 1','. - .
ST “~ Next add a lighted ‘candle and check. the temperature.
Ask students to -observe sound’ 1nsulating qualities of
snow while. inside the "quin- zhee". i e
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PURPOSE: o ';,‘o examine the basic importance of energy, o

LEVEL' o Elementary-Junior High School

SUBJECT'. - Scier\ce' _ '_ L

CONCI-IPTi . Energy is so basic that nothing moves or its accomplished
7+ . Lwithout’ it. R ) _ . .
S A RPCIER \ \’/_ o
'REFERENCE: - Where Does America Get Its Energy? '—-Energy Conservation
o "Activities for Young Learners. Office 6f Conservation " -
Education,- Federal _Energy Administratio‘n,‘Wa%ington,' DC.

\ -

"ACTIVITY: Ask ‘each. student té select. ‘any item that they. can see in
: < ~ their home, school, or street. Ask the student to list

- the kind of energy associated with the item.  If it moves'
what energy ‘makes it run? - Does it trarsform energy from
one kind to.another? - Does it'st'ore energy? - What kind? :
- What kinds- of energy were used ‘in its’ manufacture" What
_'energy do you ‘need to use it" B - , s

3

' -:Assign a one-page essay-in which students should xa,ttempt‘
. to describe the "energy chain" associated with the '
P object they chose. c

¢ ' o
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éﬁRPOSE: e To demonstrate hoy to store solar energy and test
oo \‘. . vartous materials to determine. which materials store
\.i~:-solar ‘energy best. ' - : T e
LEVEL: . Elentar‘y-Junior High School Tl e
SUBJECT: - Q"Sciencc
. : . . v ) . <. .
CONCEPT: Eneigy is a fixed commodity being neither created nor.
. : N destroyed but converted from one form to another. The
e meang of conversion and the- by—products of this ‘con-
e L 'versio are important. :
4 .REfﬁRﬁNCE: "Science Activities In Energv. Solar Energy. Thel t‘.g

‘American Museum oi Atomic Fnergy; Oak Ridge Associated
Universities, ‘P.0.#Box ll7 Oak Ridge, Tennessee 37830

. o
: . . . . : . e . .
v, o . . . . , . ) Cn L

{ ACTI?ITfi s .;‘Materials Needed'- . S

T

Cardboard box"

-+ Black paint .
.4 small metal cans
P : 4 thermométers . ]

- . ,Sand, salt, water ‘and’ torn-up paper IR
) ?

. One of the biggest problems of making widespread use of

solar energy is finding. ways to store"it -when the sun’
.18 not present. The following experiment gives a clue .

as to how such storage is accomplishéd' .- :

_l..;Fill one metal can with sand, one ‘with salt, one,
[ with water and one with torn-up paper ‘and place

c - a thermometer in each can,

-2, Paint the cardboard box black and put the cans
: in the box. :

o

‘3. Place the closed box in the sun for one—half hour.
- , . - e
4, 'Remove ‘the cans and watch the temperature fall
7 Stir occasionally.
. .Which temperature falls the slowest’ ‘Which stores solar
heat the best? - R R . .

[hy




. PURPOSE" . To develop understanding of the term "degree day.

» L

szm. " R Elanentary-Junior High School €
sumcr- o Mathematics, o [
o Science R " T, s
. \ : g . ’ . v . - ’ L [’
- CONCEPT: Energy,\its production, use, and ronservation are essen—

tial in 'the maintenance of our society as we.know it. .

4
ﬂ\,_ . . w

REFERENCE: Robert L.\Steiner, Science Educator, Ohio State University. ,:

5ACKGROUND ‘ When actual heating ‘or cooling requirements aré ccnS&dered
: . the number oggdegree days per year is of'major importance.
Students caa be involved, in.a’ long-term”data collection e
project in this activity. .~-j,M- - . . ; '
? : .
A Degree Day (DD) is, defined as the difference between :
65°F and the average of the daily high and low.tempera-.
‘tures,’ If ‘tHe" average -1s below 65°F, it -is a heatding o
conditioh (HDD) and ;1f the average 1s above 65°F, it is™-
o . a coolirg condition *(CDD) . The sum of the HDD ‘for the
b . T year gives the yearly HDDs, - Similarly the sum of the
s+ ... .7 CDD gives the year's CDDs. :;' L " o .
: Daily high and low temperatures dan be obtained frqm
L . maximum-minimum thermometer a recording thermograph, -
- -or. from local newspapers, radio or television newscasts. -
S {' The U.S. Weather Bureau can usually provide the past
... .. Yyear and ‘local long-term averages for HDD and CDD for
B . comparison pufposes. v I ;-i ‘
ACTIVITY: . Involve students in calculating the heating degree days :
Teemm . for a'severe winter. -morith- in Columbus, Ohio as recorded
e in the data preﬂented on the following page. Secure
. data from- your local weather station. fof the same month
s 7 and compare. ' : .

- R 4 . .;';'
N . A class or smal] g&oup of students may undertake to
' + keep running ‘records of HDD-and CDD over a period of

' several months using data from théir own thermometers

o - or from Ehe looal weather station. X

;o S éklthe following 118t are - the high low and average
' ‘temperatures (rounded) for February 1978. These .

e .

T e " temperatures were recorded at the Port Columbus . .
PR U S. Weather Bureau Station.u. ' <. JER e

> ' - S - '
. 3




. Low [ Average ‘' 65-avg) - ’

- 1 a o ‘19 W _3 ’ g . 57 ,
. 2 - 22,13 L 18 - '
3 23 . ‘6 150 . I
o g o 2y 100 7 -
. 6 B3 8
7 . 5. ¢ o 8 —_
8 s21 8 15 —_
- R . S 5 ¢« 15 —
.o ;10 2% - -5 - 1007 .
Do 11, . 26 0 .13 " 7_‘_ T
L o 13 28 11 20 _
ST 4 28 5 17 .. ;;__
. .15 . T 23 < 4 10 —_
Lt 16 298 20 ’2757 —
S 17- - 28 11 . 20, —_
. 8 % 23 - 8 16 M :
v 19 22 0, 1 12 . — |
- 20 © 26, 1 13 .
| . 21 ' 25 ‘ 8 .17 -__ 4 € \ o
22 19 .8 14 T
23 - 26 4 15 . —_—
2% -30° .23 Y L
.25 ", 3% . .28 31 o
~26 - . 28 21 25 — "
127 - 26 16 21 _
28 33. 15, . 2% LT

o . ; ~ February 1978

v

A
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PURPOSE: - To draqatize_the enormgys amount of gasoline used by
: : i'-American motorists. i ..
LEVEL:. Elementary-Junior High School
Ty S : s\ - S ,
 -SUBJECT: ' ' Mathematics - '\ o e

* CONCEPT: Presently, most of our energy requirements are met a
: . .- . through using. fossil fuels. However;\there are other

- ' alternative sources of energy such a$ sola#, wind,
' nfission fugion, hydrogen, hydro, and geothermal which
Tust be consjdered and developed o B

o

"ACTIVITf:_Z' -lSecure from the school custodian a 42-gall on barrel‘or
. have someone as an art project make a profile of a
barrel to be displayed on a classroom wall. On the -,

barrel or paper facsimile show the percent” of oil used
, to make’ gasoline, jet fuelj and other products depicted
7 on the drawing below., T . .. .
" Ask each child,-as a homework assignment to bring to -
) . - class the actual mileage on.the sﬁeedometers of their T
- T | family car(s). Ask, also, that a parent estimate the” , -
: P ayerage miles per gallon ‘for the car(s). (If the .
-~ mileage tan't be estimated.readily; use 15 mpg which '
tis slightly better than the national avérage. ) h

Using the data brought to class, have each child calcu~
late the number of gallons of  gasoline that have been"
', burned in his family car(s). How many barrels,of crude

oil were needed to produce that . amount of gasoline7
How many gallons of gasoline and barrels of oil have
been.used in the total class family cars7

If every classroom in the 'school used gasoline at the
same rate how much. has been used by the. entire school’

-'What if anything, is being done by some families to '
: curtail gasoline consumption7

' i . -
et X . .
. - . - . 3
.- 13 '

WHERE THE OL 60ES -~ .~ =

e s O — ONE BARREL =42 EALS.

- OR.CAES
47% -_._——r_——- CALLONS F

e 29 1 pisTiATE oins
. “. \7 v . . :‘ . . Qo/. _ IE_T FUE.L
N et B RESIDUAL OILS

h " e 8% ——
" ' - 4%

C LUBRICATING °“-5
pE'mOLEuM Foe RzrtNKE'ES
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R PURIOSE:.LT ";Tb investigate the importance of individuaL gasoline )
: o savings.- _ - ) o .
,?'fZVEL: - _: ’1_E1ementary-Junior High School;#“ ,
SUBJECT: - L,,iuachemacicsyni T ,'-" T ,
’ < . . e o et . . . ~ w
CONCEPT: . . *The production, distrjbution and usé of energy have
. . . .  environmental, political, social, and -ecopomic conse-"
T . - “ -q_uen’c”es. y , . . . . ;;’_ RS .-

Rzpzxzncz:if-ﬂ'TiRs'Fof'Energz'savefs. Federal Energy Administration, i
‘ TG - -Washington, ;PC 20461, U. S Government Printing 0ffice,..
: - 1975.. - 0-586-806 I

"~ ACTIVITY: ’ Share with your class the following information'
. | S 0 .
--rThere are more. than 100 million registered automobiles
v » ) in*the ‘u. S._ A typical car, ‘with an- average fuel econ-
: » omy of less than 13.7 miles-per-gallon, travels about
. 10,000 miles each year—-and consumes. well over, 700 '
LT J'gallons of gasoline.. R \<
4 s \
'Altogether, these automobiles cqnsume some 70 trillion
0 . gallons of gasoline each year—or about 14 percent of
Ty . all the energy used’ in the United States, almost three-
" quarters of all gasoline, used “and -28 percght of all .
o petroleum.' .

>

) . The importance of “individual gasoline savings cannot
V4 R ‘be overemphasized, - If, for example, the fuel consump-=
IR SR tion of the average. car were reduced’ just 15.percent ..
through fewer daily trips, better driving practices, -‘
-and better maintenance, the nation's consumption of *
"petroleum would fall- by over 680, 000 barrels per day,
: or about 4. percent of demand

1f every automobile consumed one less gallon of gasoline .
a week‘(an average of about 13 miles of driving), the
Nation would save about 5.2 billion gallons a year, or
. about .7 percent of the total passenger .ear. demand for
.]gasoline._ -Survey your students to ascertain the number
of cars-in each\family. = -

‘ Calculate the number of - gallons of gasoline that could o
. be saved by your studen.s families. per year if each
_driver consumed one less gallon of gasoline each week
o -
;Using the current cost of .gasoline per gallon, calculate
. the amount of money that your, class families could save.

X ~
1




SUBJECT:

_CONCEPT: .

‘-.Rﬁ?ﬁREﬁCE{.'7%

ACTIVITY:

»

*

W
S
s

o

. essential in the maintenance of .cur, sogiety as we know

it. -

o

-

5' c

~

Lee County Energy Action Cards. Lee County Schools,”

°

Set up. a cl'ass interview with your school systexfs trans-

1)

2)

- 3).
)

5)

' 6)

7
)

.,portation supervisor or your school principal to find
uto . .

&
\- iR’

. T .. . - . ; o

How many school buses are used datly.. =~ = .
Number of miles .each bus goes per dav. ' 5

How many gallons of gas each bus uses_each day.‘
Average daily number of* students that ride the

bus to and. from school. -* - ‘

Number of walking students per day. o ot
Average number of- students in daily attendance

in ‘your district. T
- Number of days per year school is in sessign.

Using the information aebtained froh the interview, assign

students the following mathematics problems‘

1)’
2)

:3)

4)
' 5)

6

Il

Calculate miles per. galltn for each bus,
-Calculate gallons of gas used by schdol buses per
year for your district, - )
Add the number of walking students tq busing-

. students and subttact from average school attendance.
_ Figure the average daily number of students using  ~

private transportation to get to school.'
Figure the average percentage of students using

" the school bus. service.
How ‘many gallons of gasoline does it\take to bus’

" each. studentrper day? . » ¢
‘How many gallons of gasoline does it take to bus i
'each atudent per year? S A :
1 i . [y &\;A :

v o . . L . . w .
To estimate the amount of gasoiine used to transport - )
. atudents to and from schoola in your districtv B
"ElemenCary-Junior High School i .;{} thala. ~;.?
B Hathematics < ";~j: :.Q?'~ e 'fd.'
,fEnergy, itg production, use, and conservation are "o o~ -

'Fort‘ﬁ&ers, Florida, 1976 SE 024 758 o L ;'.’

L
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1: Pﬁ%POSE:- e To determine f%el efficiency of students' family cars.

- LEVEL: .~ AElementary—Junior High Schéol. _
. ) . . % Y : . A . .. e
SUBJECTS: ’Nathematics g e -
.. o Social Studies . Loy -
r - N ’)',: ] } . . v e - ., " [
CONCEPT ¢ . The. production, distribution, and use of energy have

environmental, political social and*economlc conse~
‘quences. - : S
ACTIVITY: = . Plan‘with the class to get parentil‘cooperation in . *..C
[T : determining miles per gallon obtained by family cars =~ '
n oo T during a _common period of timeiguch as Saturday morn- -
) - ing to. Saturday morning (one-week). Plan, if
. - possible, for) children to accompany parents to the’
- < - . gasoline station«and record initial mileage, gallons
- ' rieeded to f111- the tank. the second time,‘and final—
e - mileage. Ask students (with parental helg if needed)
I to calculate miles per. gallon.v ‘
. e e . -5 & R . v :
“ 2, "When data are brought to class the following Monday.», .
w T o ‘organizé it into.)a matrix unler headings such -as sub-.
e .compact; compact, full size,;station-wagon and/o L
' [' . ~other categories deemed apnropriate (such as enane
. o - size. or vehicle weight)

Ky
|

. . What kinds of'cars'were -most efficient? Why7 Uas
"this a 'good experiment? How could it have been
improved? Whose father or mother gets the best
mileage? .The worst? Why’ Is it a good idea for .
the EPA t6 report to the'public the results of their
mileage tests on new ‘cars? What kind of car will
pupils buy when they get 0old enough?

7

-~

ST 2l A, Keep/a 103 of 311 trips made by automobile fof
o ) two ‘weeks, . S o

: . 'B. S éﬁrate list into those which-could have been
L " iminated by using the telephone, those which.
: ere withta walking distance, those which would
, /have been very difficult’ to walk, and those
, _ 77 which were impossible to walk,
L . 7, ) 2 - ) - :
f s L ~C. For a two—week period ‘can you cut down on. the
2 // : S trips within walking distance’
.. // > o D. How much gasoline vase used in the two-week ~
) - - . period? Calculate, the number of gallons, the
S R ' cost| per gallon and the total cost of fuel,’

(N

E.-. Combine.lists for"the classroomn.




K]
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T~ . F. Outline ‘the advantages of ws'lking cho]:t: dis— .
T~ tances rather than driving (energy conserva- ¢.
: e t:lon, parld.ng, risk of accident, pollution,
. . exercise, social aspects, environmental :
- o . . appreciation, economy, etc.) List the ‘disad- "
e .. .~ - vantages (time consuming, inconvenience, smalj,
" children at home, etc ).
) o G. Do the same for variouSomeans of public trans—
. portation. L '
) : \ .
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,”PﬁRPOSE: 4 To visualize differences in population, ‘energy consump-'
: - -+ tiom, amd per capita energy consumption for geographical
- reglons of the world. -

e

LEVEL: \ . }Elementary-.lunior High ‘School

: SUBJECTS: Mathematics
N . Social Studies'
CONCEPT: . The production, distribution, and use of energy have
. 'environmental,,political, social, and ecoromic ‘conse- _ ,
quenceS. . . e : . L ) » ) . . 3

. pREFERENCE: s Robert L Steiner, Science Educator, Ohio State Universityt
BACKGRQﬁND: Although, a table of numbers can accurately present data,
. Ty it is often difficult for a non-abstract reasoning indi-
T ’vidual to develop an understanding and appreciation for
.- . - what is indicated by the data. :

This activity is designed to help students pictorially‘,
. represent .and compare data fof geographical regions of
_ : the world. Students with .mathematical facility could
' . develop their own methods for preésenting the data, but .
for many students the activity will probably work best if
. the data and  scale are given to them. The important o
. idea which the student must grasp is that the area of . .
.-eaich circle is representative of the data for the | geo- .
‘ ~graphical region..,This activity.can be'done individually,
o but probably will be more successful if done in groups.

- ACTIVITY: = The table omn page 37 contains data for regional o -
. S and world population, ‘energy consumption, and per capita
energy consumption.  This datahave been used to determine-
the radii of circles for each piece of data so that the:-
area of the circlecis proportional to the data it repre-

. sents. - (Remember the area of a circle is proportional to
the radius squared.) - The value of the radius (r) of the.-

. world data is arbitrary and-ean be set: according to

s “. . criteria such as ‘availability of paper.size. Setting
T the radius of the world population, energy consumption

and per capita energy consumption the Same s6 that the.

circles have identical areas seems to be the best proce-~

_ dure. The activity can be highlighted using- ¢colored paper,

; _ “one color . for population, another for energy consumption
' ' and a third for per capita energy consumption. o
_ The circles representing geographical populations should:

. : T be arranged in a row with the corresponding geographical .
S " energy consumptiun circles arranged in a row below the
population circles. After the students have had an oppor-

. . - tunity to examine and compare the population and energy

”K ‘consumpt ion and hopefully develop some feeling for per
Ce capita energy consumption, the’ circles representing the




‘ ; ‘“,.'l‘h : : :
- geographical.per captta eqergy consumption should be _
. placed in a.row below :the corresponding population and- .
- energy consumption circles., , _

,Before and/or after_the appropfiate circles are dravn
and displayed questions such‘as the following may be -
discussed: Does every geographical regiOn or indi-
'vidual use, on the average, - about the same amount of
o : energy? What factors help determine how much energy
T c a country and/or individual uses? In what countries .
would you expect the/most energy to- be used? Why?
What will happen as all countries use and/or demand ‘more
'energy? o L . _ -

e T
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Tl PURPOSE:“ . To investigate individual family energy consumpbion.ﬁ,iaj N
”J#&7mPLEVEL Elementary - Junior High School ;“
’.:SUBJECI‘S.‘ e Mathematics o L
e S ' Social Studies L - R
‘g f 'fCONCEPT: 1"_ The production, distribution, and use.of energy have
o e T environmental, political, social, and economic conse—
S IR R quences.. s L . ¢ ;,”» BRI
- 'REFERENCE: - Robert . Steiner, Associate Professor, Sdience/Mathematics
oo Co Education, The Ohio State University, Columbus, Ohio. ' ‘
t. " §l “ .
ACTIVITY: Have‘studentgﬁdetermine their family s consumption of _
- electricitv, natural’ gas or fuel oil, and gasoline: for o
, L ‘the past year.,- If the family does 'nof have past records Do

ayailable, it is possible to - ‘get these- from the‘utility
companies. Gasoline estimates can be made from the ~ -
number of miles driven the previous year; divided by the”
approximate nunber of miles per gallon.obtained for the
family automobile(s) : ,
: Students should compare ‘the. energy consumptioﬁ for the
B different ehergy sources on-a month— o-month basis.._
AT ' L Different family's utility" bills. should ‘be compared*
e ’ R "with differences and similarities discussed and tenta—
tively accounted for.a_ Cf . g :

..

LA Ask the st udents to compare this year s utility bills
- with last .2ar's,-on-a’ month—by-month basis;and account
. ..for differénces. or sfmilarities.\ A calculation of cost
2, o per energy unit for this year compared to last year -
. : should also be made. ;

e

, . - meter and natural gas meter. They should read the meters
Voo : *;eagain exactly one week later.  This' provides base 1fne
' C . data on family energy consumptidn. ‘Based.on what the
o students have read and learned ‘about methods of individual |
S energy. conservation, ask the student and his family to
make a concerted effort to conserve electricity and
: .natural gas during the next week's period of time. “At
- exactly the same time of day one week later, the students
should read the meters again and compare the. amgunt of
energy.used during the one-week intervals, one of normal .
. consumption and the one of a ‘concerted conservation -
o _ effort. “Students should be cautioned to take into account
-mf o, ]”' ‘ large.differences in outside temperature or weather or
‘ : . absence from the home as they make the comparison.

o
~ R R,
.

.i‘\ . A ’ _ Have students read.and record the famlly electric KWH

Y}

o ”*Some families may consider this an infringement of privacy, so
this data and activity should be strictly’ voluntary. ‘

S
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n'Consumption for' both elec-
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'ACT vity: | ,l

o 'ooncm

TN

L

Elementary-Junior High School _ e x

Social Studies .

R

Energy, its production, use, and conservation are

_essential 1in the maintenance of our society aswe .

h‘w it..i-“..-!. ) :‘. ' ..“A . . 1

Energx. Pennsylvania '8 Energy Curriculum for the Middle _
Grades, Pennsy]vvania Department of Education, Harrisburg, f

PA 17126. SE 025 380..

With the aid of a map, indicate that natural gas 1s
transported long distances ‘by pipe. lines. The gas.is
pushed along .at’ ahout 15 *miles per hour. - .When would .
:gas that is produced in Amarillo, Texas on Friday N
morning reacb Philade'lphia’ Ask students to complete
the ‘maze' below to find out. SN o

Eal
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o LEEL:
o SUﬁ3$Cl:'

-CONCEPT:

v
. P

ACTIVITY:

f@To examine relationships between recreational activities :
'wfandfe"ergy usage: L L S

i:””Elementary-Junior.High School ;;‘7' L j:d xi;i-f,f,v.
- SOCial Stlﬂies :' ;" ) , ,,. D -

'jjThe production, distribution, and use of energy have
/'environmental political social and economic’conse-

-

quences.‘. o , ,.» oL

A m.'u\

. Engage the" children in listing the recreational activi—‘.'_.-
“ ties most popular with their families and with others in.
.'_'the communitm, The list will'likely include such things

Z".'ball swimming, attending sporting events, taking a ride‘5
o in the family automobile, listening to. the radio'or ' . . -
.,‘records, watching television, and 80 forth. L

. After the list has been develoned on, the chalkboard ask
- “the children to délete the activities that require elec-
© tricity or: use of the family automobile.- Since persons
-'living in- colonial America did not have’ acceéss’ to eiec-n;
. jtricity or: to. automotive transportation, their recrea—-' o
..tional patte ‘of activities was far different from ours

-today.—_y ;;V . : _ '

Develop a list of. "colonial.time" popular recreatioﬁs.

_ How many of’ them are. still possible today’ . How many are..

o popular today? - Are: increasing energy costs' changing

.- pupil's recreational habits’ What changes are likely
4n the- years ahead’ : : S :

Y.

-
LA



: ‘:,I.:.',{_ 'ro become more aware of energ_v usedftb package consumer' R
“:‘,goods.)fﬂ' TR , : T ‘

'[ilElementary-Junior High School

4’.ufgﬁBJECTéL"i;i;Social Studies i . , L )
. '; " ] . ~ . .'. - . . .:4‘" s ¢‘ ..
‘frCONCBPT;fxff,f The production, distribution, and use, of energy ha ve - -
P m'environmental political, ‘social, and economic conse=
v‘quences. _p,%}g_ DRI S o _,fw

-7 TACTIVITY: 4Develop ‘on the chalkboard with input from the pupils .
e T . a'list of:all thepackagingnmterials that come into = . -
“.-"oy o thelr homes during typical ‘'weekend shopping. The list
e T ‘ﬁ.;will.certainly contain paper, waxed paper, tin cans,;“
e Tl .. 7 “glass, plastic, &nd possibly aluminum., Often two or
- *. il . more. substances will be used to package a single pro-F
s Nduct such as toothpaSte., e G, .
v I " '
'Ask selected children to find out the natural ‘resources °
. and’ energy needed to ‘produce various packaging materials.
. ‘fAsk ‘an’ individual. or small group, of pupils to interview
a supermarket manager- to see if he believes’ ‘that some.of
-materials ~sold in his store ‘might be’ "overpackaged "o

‘ Discuss what, if anything, .can’ be done to save energy in
' _this aspect of our distribution system., .




. ACTIVITY:

.?aElementary-Junior High School :

" Social Studies

. Oklahoma Energy»Awareness Education Energy Education ;"

ulTo examineurelationships between lifestyles and energy
.usage.;v.~7< , B

i

_:,The production, distribution, ‘and use of. energy have
" environmental, political social and economic conse-
_‘quences. o - : )‘_

Activities, Grades 4-12, Oklahoma State: Department nf-iuii o

| ‘Bducation, Oklahoma City, 1977. - ED 153 820. Ai;ﬂze?“

;fAsk students to interview someonevwho is oId nough tofvﬂ
' remember what 1life was’ 1like before the days’ of - great o
~ usage of oil and natural gas./‘(A grandparent or elderly

xneighbor will likely be 'very pleased- to be asked )
Ask questions! such.as those below and. others that Aindi-

'. .vidual 'students can think of. - Ask students” to record
‘responses for subsequent reporting and class discussion.

el

;As final questions, ask the person being interviewed to
 indicate how he finds life more ‘enjoyable now as a ,
. ~result of much greater use of energy. In what ways - °
»" does he like "the good old days" better’

—_2 .

. A final phase of: thé‘activitv might be to ask each
. student to write briefly on what he or she believes

would be an "idealmix"of old" and new lifestyles.

Io'

-

'What kind of lights did you use in your home’

-« How was it heated’

What fabrics.were clothes made of?  Was clothing -
harder or easier to take care of? S

: What sort of washing machine did you have’

_What kind ot stove (and what kind. of fuel) did” your ,

family use for™ cooking’

Did you have a refrigerator? What kind’
How did you keep your food fresh?

How was food packaged when it came from the store’

What did milk come in?

L. : 3

- What sor't of soap did you use? Did it clean as we11

as the cleaners we have now?

.How was your water heated for bathing and 1aundry’




your family have a car? ;
did»you travel? How did vou get to- school?

“*?f'lo Did you have a radio? What did 1t look like?
N - Did you go to. the movies?

11 What kiggi of’éntertainment did you enjoy?

.
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If not, how




‘ ’~Elementety—Jtmior High School , " e

-/ SUBJECTS: Social Studies ' :_‘ "; B e

'.)

. <L
e .7 [ ¢

—'&;, CONCEPT oy Energy, its production, use, and conservation are ,
W4 Ui ¢ esgential .in the maintenance of our society as we ;
e ' ltnow it-u o ;v.‘ T o R )

* .
T D
- .r: _!‘-‘._:._.

Ofclahoma Engﬁy Awareness Education, Eneggy_Education L
Activities,_Grades 4-12, Oklahoma. Department of Educe-
tion, Oklahoma City, 1977 ED 153 820 ey

. li\.i_’-

Present.,_ to’ the class (with answers deleted) the two - v
" graphs ‘and accompanying questions shown below. After
students have answered the questions individually, -
.. engage the class in & discussion of what individuals .
“and sehools can do to conserve energy. '

‘.,‘-,

el L nY

o

- . S .

WHERE WE GET OUR ENERGY uow WE USE 1'1?1 o

W,
L

RO

e, W -.Graph A divides our*energy D - T
Lot w .. . use into fouf“'groups.- In what - -
.. group.do we, use the most. '
EEc ‘ energy? industry What ranks_',
‘second? transportatwn In g
‘ . what wa}'s ‘do you use energy in .
. e each of these two groups? Lo
o _What group(s) gives you the N
‘most opporttmity to-cut down
,on your energy c0nsumption" '

Ly

s : . o Which groups use energy when R S e
: - " you'do each of the following" S L

. . - . Check-the_box. or boxes 'in the B S A

L e appropriate colu;nns. SR T Co

—

z _ ' S .7 .{\Indus- | Transpor-| Commer- Residen— R
a ~ - ' try* | tation* | cial tial et

Take a hot bath | -

Drive to a ham- - | . . . ,

burger stand - i R & - o~

3. Fly inan airplane - e

: T .7o Switch on air

o oo ___conditioning. » }
S " 5. Buy a new base- ‘| . | T . ®

. . ball . ’ C o Lo

-{ S -+ + 6, Rideaschool'bus [ . 1. '
—_— S © Ceont,)

o o lFEA;-The' ‘EnergX»Chalieng_é.- 52 '

| N

Do




~ ,)'_',f IR )-' ___"']_anus-' Transpor- Commer- Residen~] -
T D IR N % > 4 tation | cial .|  tial |
R 7 Blow dry your o e B P
e - hair. -at.heme v i ] . - / L ’
' S ~' 8. Buyafrozen pizza B B R
i i Ride g wotbr bike || . | . |- .
N S " - 10., Manufacture a {1 "
© o 4 " omotorbike || -, -3
e T T *E’uery item that zncludeafa pmduct \could also be .
“ ' . ehecked under "Indus ry". . - 0 U, '
S SRV e :
. R ~ \ o s ' K .
- ¢ S~ lﬂ 3
2 \\-;\ — / “z. |e¢,h'l¢ - >
T LN 2% raclear
N a I
B | :
P \\ . |
1 ')l ‘ ) ‘ . ) ) :
3 Lo VA S : /
| { ~ \- _"';’/’\ ; ' . '/ . /,’ ,
e " @raph B shows. five primary sources of energy. These
. R ' five sources supply Americans with. most of their energy.’
They lig,ht\and heat the buildings" 4n which we, live, work_ .
‘and play. ey. fuel our .vehicles.. They run /the machines” * ‘.
that work for us and manufacture and process’ the goods
‘we use and the fdods we eat. ‘Look at Graph B and answer
these questions. e

[ -

1.,”Wha energy ource do. we use most? L ol --'
ich do e ;use mostly for heating ourhomes" nat l 'éas

"t energy,!source provides most of the fuel for our,
transportation" - ,

',j__,Which ‘one mLakes most of our electricity? " eoal

X,

"What 1is a p ssible reason why we use so little hydro- ‘
electric energy? . not very much falling water

Why is elec’tricity not shown on this chart?
it 18 a senondary source




< : SE: " '°-~To‘demonstrate thé importance of electricity in onr if.L o
= 5_, 1 ;ijgr"r", daily'lives;u x{'fu : R : e e
* ' l’ Blementary-Junior High School ‘[‘ Y i"'é‘ T S
. . S '.‘. L ’, . /“.

Sooial Studies g Co . Lo s

H‘Science O N T Y
. : i S ' . : .

3 _ ) ~Energy, its production, use, “and conservation are essenf'
S Ax‘.prl'_"q . tial in the maintenance of our sociéty as we know it.

»,

. REFERENCE: 7--Netuorks°- How Energz,Links People, Gopds and Services.
..., . National Science’ Teachers'Association,prepared for U.S. . o
o . ... . . Department of Energy, Educational Programs Division, . +. .-
v T T e ‘Technizal Information Office,.P.0. Bbx"62, ‘Oak Ridge,, .«
‘ T Co . .IN 37830 and.Lee County Energy Action Cards. Lee County-
N “{-fSchnols, Fort Myers, L, 1976, SE 024 J58 o T

X 5
e N ' ' . . ’ o ‘“

ACTIVITY: . °  Read: or distribute to your class the following summary

" . . .of the New.York City Blackout included ‘in the National® . ™.
. Science Teachers' Association docunent cited above. ;*ﬂ;_

ot Transmlssnon Lmes . D v i
. ‘ ’ '
.7 LN ]
. = ) - o ) 'S - ‘.‘”
Y, : 5 ° _:((
- , - ; é .
. ) . D e
< e " ":‘;lo'n - ’g,gr':‘." :
- - . "‘b- : * . & 4 =, . .
: ‘ v . N "'9 . i ) ° <
R New York c1j Blackout, July 13 J77 r g
{6-.- r‘ o o "New York City stopped at about 9 30 on a hot ‘Summer . ."" o
: IR ﬂnight. ‘The- television screen ‘went: blank.- And Jlights ‘
. el went out all over the giant city. ‘Over_ in the amuse- &

e " ‘meht park the "Wonder - Wheel" stopped with people at’ i

: T the top. It took a long time for workmen to crartk the " ./

- . wonder wheel down. by hand and let the . frightened people
R ' ‘ ,"get on: the ground again. - _ o

Rty
e
=

L 'a "Trains stopped running; Airports clésed down. All: -

-7 airplanes had' to go to airports in Newark, New Jefsey ‘ o
< or Philadelphia, Pennsylvania where the lights were ' . ’

kS ' -
.
. . :
. 5 . T R F . - . . . .
N S . o . . St A . ©e
: . : s : AT : . . -
e T .o . ‘ L , K o . —







o , still on. TRere ware no more red and green traffic |
- .~ .., Iights. It became so dangerouw to drive with traffic
T < 'going. in. every direction that some people left-their
.- cars and ‘hegan their.long t:ip home on fodt. Other
- people: had ‘€o walk home in the dark when” the ~subways
_-and’ the in-city electric trains had no more electric
‘power.  When the people got..to their apartment build-
: . "ings, they found they had to walk up to their apart- .
o v ments using the stairs. The.elevators didn't work
e «*either. ‘Inside, the apartment air wasghot and stuffy
o because fans and air conditioners quijﬁrunning. ‘People
S . - opened their windows to get some gir dnd shook their
‘ c . heads in amazement at the darkness all around.  Some
.- . people laughed at the’ darkness, but most grew very
~. ~ worried. ' All.of a sudden the neighborhood .seemed so
T different.’” So many dark’ places. What if they should
- get sick? ' Who coﬁld help them. if the lights went- out
in the hospital? o

" L "As ‘a matter of fact, in Bellevue Hospital, the city s
R . largest hospital, doctors completed knee surgery on
a patient by ‘¢andlelight. And candles’burned in
- nearly every room of the giant hospital > :
"They were used in theatres and restaurants, ‘too. But
in . some places there wexe 1o candles that could be,
lighted. The actors- and the audience had to leave

dark theatres and go out into the dark streets;

,'-‘

!

.'
'"What s wrong" everyone asked everyone else.

a
.

A N "What went wrong was caused by lightning. During‘an
o "' electrical storm—which means lots of thunder and
- ligthing—-way over in Westchester County, ‘lightning
" hit important .power ‘lines. These power ‘lines
connected ‘the major power plant and the smaller.. .power
. plants around: New York. These power plants shared -
- the electrical system. EAE - R,
"The. lightning hit a large transformer near the Nuclear
Generating Plant starting a fire. The. fire caused
- the transformer to explode 2nd the nuclear power,plant
“> had to shut down. Engineers tried to get power. from
* the substation to’ get the electricity to run the city,
- ﬁbut-they overlodaded the system.. The whole electrical
. system broke down, and blacked out a city of lO million
”‘people.. . . o
"When the' electrical system didn t Work New York
_ldidnot work." . .

3
N

'Discuss some of the problems that were: ‘created by the
loss of electricity. Diccuss with your class how your
school routine Would 'be affectaed if you lost the

!
. ¢




L=

. electricity for one hour i e., no l*ght (this would°
‘create.a problem in restrooms’ ard showers, etc., or
l any room without window. lighting), no clock, no bells,
no: P A system, no. ventilation, ‘no heat etc.
Design a "Blackout" plan for your ‘school. Discuss
" with your principal the feasibility of turning off the
pover for one hour to create a "do- t-yourself" black—

- wout. ‘?
e"l

of time you use artificial lights in }our school

Develop. ind test a plan to reduce the amount and length

P



- PURPOSE: |
RN

LEVEL:

SUBJECTS:-

CONCEPT:

ACTIVITY:

. To simulate an enviroﬁmental impact statement by
: studying the energy usage;gf a family member.

. yquences.

) At the end of the data collecting week, ask each student

0.

Elementary-Junior High Sc

"Science : T :' L ' :

Soc ial S tudi eS,

\

Tne production, distribution, and use of energy have '_
environmental, political, social, and economRe~conse-

.

Ask each student to 3elect one family member to study

g

- his/her energy usage. Suggest they record every energy

‘use by their chosen 'subject for one-half hour each week—
day ahd one hour a day on the weekend-.for one week. '
Instruct them to observe each energy use to determine
whether it was ‘wise or wasteful; i.e., upon. vacating a
room were .lights, T.v., etc. turned off? Did subject
know what he/she wanted from the refrigerator prior to

!

.. opening the door or did he/she stand with the door oven-
-ing whtile deciding what was wanted? Did subject take a

bath or shower? (Showers use less energy.) " Did subject.
close outside doors tightly when entering or leaving the
house? * . '

Y 3 -
i -

‘The following chart example- ‘may prove helpful to students

:. as they collect data.

‘Example Chart

Subject: *Mother. . w;.
. . . B , _“ - -~ s &6‘ \}h
‘Day: | *Monday. “~ PR
Time: »  From *4:30 P.M. to *5:00 P:M. ;
Energytﬁse‘ E 5' IWise - Wasteful o ' Comments
1.*Turnednkitchen -',“. gf“ "=cq‘; *furnedofflight‘
-light on to peel R ‘ when left 'kitchen|
. potatoes for dinner - . -
"[2.%Took brother to | | ‘, - . |*Brother could
- football. practice . " - '} walk the3blocks]
- in car _ 1 S B T -
3. *Opened & shut door ° o ", *No excessive
v tightly ‘when leav- L . ‘heat loss to home
ing the house e ' . - ' '
- 4._*Stopped_for_ gaso- R , 1*Did not make ‘
1  1line on way home ST IR extra trip in .
fromtakingbrother . car - o

q

to. share ‘their: findings. Evaluate‘as to whether each

‘subject was enerally energy "wise" or "wasteful"

- 571,'



vaUR?OSE?}: " To examine how life styles have changed as a result '

of increaaed high energy technology. S o : D
. LEVEL: é"' Elementary—Junior High School o ‘_i s
SUBJECTS: .- Social Studies . | T S
, . ) Language Arts’ . : ’ o
| CONQ%PT:, g The production, distribution, and use of energy have -
o environmenta.l. political, social and economic conse-
qumces. . oo et A . L R

‘REFERENCE: - # 'l‘ransportation" and .the Cit ty, Grades 8, 9. Interdis— .
) . ' “ ciplinary Student/'l‘eacher Materials in Energy, the..
' ‘Environment, ‘and the Economy. . National Science Teachers.
ST o Association, 1742 Connecticut Avenue, NW. Washington.
’ o ~DC 20009 ' ‘ :

.

-

«.ACTIVITY: - Interview someone who is old enough (grandparents, if

, ' available, would be ideal).to remember what life was
liks before the days of many automobiles,.high tech. :
nology, ,plaat:lc, electronic games, television; and

.« maltiple’electrical’ appliances. Ask this person the
questions on these pages and others you may f.hink of-.

)'

- : .'
)

R s ‘ 1‘. How did you heat your home?. .

; “. .. What kind of fuel did you use For cﬁo Tng? —

2. Wh&t did a workweek consist of in days and hou é

A\‘
a~9 : - ;-

e - 3. How did you get' to work" s _
o ' _ « To school? . ' ' T .
. : " pid you fami:.y own.a. car? _ ~If So, do 'you
: remember the name of your family's first car? - X
S . How much did it ‘cost? B
4 , L 4, What ld.nds of entertainment did you Moy"
L -~ . A N : . A = — . .
S ' 5, What was- clothing made of" -
: ' S Y. Pow was it kept-.clean? ' R »
. ) . : What kind of a laundny machine did you have?
o . ‘ - How did you heat ‘the water"

%

"What‘were soaps '1like?
How did you ‘dry clothes"

B N NS S S

__w

. . . 6. What were the eating facilities like in your "School?
. . : .‘ . ’. i . ‘
. The ‘bathrooms? :
What did you have for schooil supplies.

—‘w




~10.

P

11,

12,

Today, plastics are used so much in packaging.

What: did you use? . _
' Was milk delivered? _ _
.How did you keep food from spoiling?

What were roads like rhen?

buses?

fWhat was your home lighted by?

: If so, how did they get there?

»

Did your family go on vacation?

-

:What happened to your ‘old". schoolhouse?
“How did your school change with the coming of school

How do you think: the car changed things in your town

(or city)?




| ACTIVITY:

| PURPOSE:"

dﬂd>3SbBJE§I§:‘

'ilébNCEﬂrf

REFERENCE:

T
S

3

Elementary-Junior High School

B A

T To investigate energy saving vacation suggestions. E - g

" - Soclal Studies . - .. i .
'd'LanguaBe Arts _-; - jl _“ ' . - ~

,The production, distribution, and use of energy have

environmental, political social and economic conse—v;j~‘

"'quences._- o

.
0y

Tips for Ener527Savers. Federal: Energy Administration,

_Washington, DC, Publication FEA/D-77/212

Ask students to write a summary report of their last '
family vacation. Where did they go? What -did they 'see q’"
that they remember?  What unusual activities were avail-
able at the vacation site’ How many miles did they ’

"._travel? L

=Y

When some of these reports are read (possibly orally to
‘the class), it will become apparent that some families'

traveled extensively during their two or three-week vaca-
tion time..‘,

"-Present to the class the following tips to save energy"'

while taking vacations _from the reference cited above.

L Vacation at home this year. .
‘ Discover nearby attractions. Lo

-Choose a hotel or campgroumd close to wheére -you live:
' A nearby hotel or campground: often can provide as
‘complete and happy a change from:: utine as one
that’ is hundreds of miles away.
; e e v e
~ ® Plan to stay in one place if you vacation away from
home. '"Hopping around" takes transportation energy._

o Take a train or a bus instead of the family car.
Save gasoline and reiax B .
A Rediscover the pleasures of walking, hiking, and
' bicycling during your'vacation They re the most
energy-conserving means of transpprtatioq and the -
‘healthiest for most people.

';Save energy at home if you're going away.' Remember -
- . to ‘turn-off lights, lower heating tenﬂeratures in |
. winter, and turhn off air—conditioning in summer.

"Discuss the suggestions.' WOuld it be possible to ‘have:
© . a great vacation if a family followed one or more of
the ideas? Which ones’ '

'.4
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> 77?{To find if the demands being made of the publlc to

vcsuccessfully deal with the energy crisis are in oppo-
- sition to' the desires, beliefs, and” behaviors of the

- eneral public.; B . :

. LEVEL: 'i'FFElementary-Junior High School

 SUBJECTS: 'Social Studies | o T
S . Language Arts e e o
QONCE?TQ" . Energy, its production, use, and&conservation are .
‘ R essential in the maintenance of our society as we
T ,'_'-.-'fknow Ay 5 o .

-'RE?ERENCE:[ ,a‘Oklahoma'Energy Awareness. Educaticen, Energy .Education’ "‘
A Activities; Grades 4-12, Oklahoma State Department of -
';Education. Oklahoma City,*l977 ED 153 820.:

ACTIVITY: ‘Have ' students ‘use questions such as the following to
R . survey their friends, business people, and leaders in
. % the community concerning their" desires, neéds, and

~ .aspirations.. Have the class discuss. their findings
to see if théy are.consistent with the. existing needs
iof society to deal effectively with the energy crisis.

.-

. T 1. Do they plan to buy a-new automobile in the’ near
“\‘ ' ST - future? ° Why or why not? .What. are the qualities
they are looking for in a vehicle’ 'What is their; . -
" use for the vehicle" a - o "_ R e
2, What appliances do they plan to purchase7 Do they
feel these appliances are necessary? What appli-
: . ances do they have in the home that they consider -
e . L '.f important to their lifestyle7' Ascertain type of -
: T appliance——refrigerator(selfdefrosting’%,television'
(colored’ second set?), air Conditioners, ‘etc.

»

“ 3. What are their vacation p-ans for the year’ . ‘.,hs

‘ , L 4, What do they consider a comfortable temperature in .
i o ‘the home? . (During ithe winter, ‘summer?) .Do they :
attempt to, maintain this temperatuie? - L
T 5. How much driving do they do each month’ Where do
S . . - they drive’ '(Consider all'megbers of the fami]y. )
Y f T " Do they participate in- car’ pools or uge publ‘
[ . : transportation? B - -

N DR .6, Do they have an automatic washer’ and dryer’ How
” B often do they use these anpliances’ k :

—_— ',‘ -




E?Students mdght also ask the people being interviewed
Ca-series of questions concerning the use of energy
ﬁ.which indi§a;e how they view the energy crisis.
e "“ : l;' Have you reduced th° amount of gasoline for- .
Sl : driving purposes? Why or why not? L :
L ; o .f ¢
¢ ' o S 2 Do you turn off lights in ‘the house when they
B - . are not needed? Why or why not?

: 3. Have you lowered the temperature in your home?
Glhen going to bed? When away? All of the time?)
Why or: why aot?

e ‘, 4. Have you attempted to reduce the smount of hot

o e water used? - ‘

- R | 5. Do you. think there is a fuel shortage’ tWhy'or vhy
" . - N . not? . . .

6. Do you feel utility bills are reasonable’ Why

. or why not? . = , . . N

I I Do you drive at the legal 55 m.p. h. speed limit’

After compiling, presenting, and discussing the find-
ings, attempt to draw some conclusions concerning the
‘type of information and: approach needed to arouse ‘the
»public awar eness of the problem being considered e C
VR !
1. 'The information obtained will be most useful if e
... students can understand the point of view/from
- which the public views the situation. Role
playing would be a means of establishing the -
"point of view of those whose behavior is in oppo-
»sition to conservation and those who are convinced
"of the need for conservation.

it
.

. 2. The class might also ‘consider the type of approach
- S they feel will be most effective in dealing with S
‘ ' - ‘the energy problem from the information accumulated.
v ; ' Would "lecturing” or an authoritative approach be
e R  useful? . Would logical reasoning be siiccessful? .
L. Would an appeal to humanitarian interest be
C successful’




'LEVEL:.
 SUBJECT :
CONCEPT :

ACTIVITY:

_ PRPOSE: -
. Language Arts -

REFERENCE:

”tﬁisild“ﬁ . )

e o

To" identify commonly used things around the home that

‘use energy..

i Elementary-Junior High School . -

Energy is so basic that nothing moves or, is accomplished .

without it.

'ENCORE (Energy Conservation Resources for Education),

Department of -Industrial Education, Texas A & M Univer-

- sity, College Station, Texas 77843, SE 025 401

Try to find the words (which are listed below :

";,the puzzle) in the puzzle below. When you find a word,

put a.circle around it :and mark the word off the list
80-you will -know when _you have found them all. _Answer B

" the" two questions on the next page.

VORUNZZAS GRS ORENHZrZmxD.

OHIIMNUADNNXEXZPATOXOC O <OPOMEO

’

<ooomHZ

7~

ARNUHHODMIANNRXZZ>PHORA O EZT X0 <
EONNNXEZMNOTOUEROZIEEO<OPOHOR
<SNUR<SHAITMIOANOAOXIIHANQGIDOYGUTHWN

FEYHOZUZATAZ O
O<HIEHZOHHMOZOOXHI>PONO DO RN MNNGO

QUNUODPPIUEHRIEAOOD ™

OHEOHICHIE I EORGHRRTO N

ERXREMZNZUZUONMEQU> R DmAXNE O XN N2
OOMTOTLQUAP ATNAIXIOXNAAIOAINIHG QLY OX

e

UNZEE<NOQOHOU UM

-

OHO<OMAUHHUZMZUAUARARXOEO R ZM YO H

3
SR

.Hﬁoghﬂﬂ<mZHdO>KQZHSNmﬁaﬁmezo/
ROXWLUZO<TWADPOLUEIHAMIOIROOE MM HRA
QUG NOEREHY O R ZOHYZZRNR 0RO
COPNTNURNHIZIARARNOPHRI NG @D TR TR D 0 M
LA,
DWZIE<HERunmomNdocRatoHTadN0O<HO
HOENQWZNrORMAXNP> SDME QXTI I IO E 30 g 0
MEUTQXO YO NE XA ===i : _ : 3 _ .
A A :
HEONUPRAXIIEEITONHROKROOIEHIN< A
DHOROZNZ<IPOQONKHAPI<SONRRTVZOOED
OCEOXONNUXZHOUORNZHIOPIGZHATIOP R IO

B

’ Things'Around the Home That ‘Use Energy: air’ conditioner,

B automobile, blender. broiler, clock, dishwasher.,’ dryer,
.-edger, electric range, -freezer, gas range, hair dr¥§h,

irom, lawn mower, lights, mixer, motorcycle, oven ono-
graph; radio, refrigerator, sewing machine, stereo, -

television, toaster, vacium cleaner, washing machine,'

1

water heater, and fan. - 6 4

s
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ElemePtary-Junior—Senior High School

SU?JEC¥S; -3}; Science\ . _
‘,:_}'.:'-;},_;;_.r ’ o ] lhth Imat:ics

L. b [ 1
s .o {

iz,
W

" Ener its production, use, and conservation are
. ‘ess tial 4n the: maintnnance of: our society as-we. know
it. L » :

M

r e

Mi hael Hayfield;: Pri"ipal Huber' Ridge Elementary ,
Sc ol, Westerville; ’

Ohio.

Principal Mark Twain Elementary .
Sc ool, Wtsterville, ‘Ghio.

| William Ellis Business Manager Westerville City Schools,
W?sterville, Ohio. .

'BAngROUND:';3 ﬁhe“rising cost of energy has stimulated many public
S -2 fchool officials to embark on. energy conservation pro-
grams.- The following is an accounting of an energy
lconservation project in two elementary schools’ within
/ the same district—one heated by gas; the other,
electrically ‘heated, - It ‘ts presented to serve as
F# an illustration of ways to cut energy costs in a schopl
building as well as to demonstrate that.the difference
o _ _ / - of building structures is a factor in planning energy
e A conservation pro‘ects.‘ _ . r

/' :Huber Ridge Elementary School is heated with gas wall
*"nmits., It is a traditional school with 28 classroom
*units-off main hallways. - Waterdpzﬁea are enclosed

_ ~‘within the outside walls. There are two\windows in

- ' each classroom unit. ' ' N

. : 4 A : -- N,

. ; o Mark Twain Elementary School 1is electrically\heated and

' : '~ ' cooled, ' It issan open concept plan.with 19 clusters

e, N surrounding an instructional medii ceater and tﬁe rest-
: " rooms._ There are very few windows innthe buildlng.

o

"\,

l\\\ Hindows ineboth schools were checked for cracks in ¢
caulling and all were repaired. Doors were also.checked
to assure that -they: fit snugly when they were cJbsed.

S - It was determined that. the greatest fheat loss occurred
' ' when outside dooys were opened. In an effort to cut’
down the number of times the dooxs were opened, botP
schools initiated the following proceoures.,

" -Only the main door entrance was. utilired All- ~

.« 3 - A dpors were locked from the inside.'
. . : X ) [{ R




3
San

-

- e - P

véc-ﬂdults‘were posted at the main door before school _
'?during recess breaks and at. dismissal times to assure -
that .the’ doors were°closed quickﬂy ‘and - tightly after
students entered and left the building. .Instfuc— . .

~";' “tions. ‘were - given to’ open the doors -only when' theae '
2 -

. was a substantial group” oftstudents .ready to en
or leave the building.

.

S,
". =Recess’ schedules were adjusted s0 tﬁat ‘thildred .
coming from the ‘playground were goihg ‘through.the®
- doors at: the same time other groups vere going out* -’
of the buildingo o _ . ot

Other conservation practices in both schools included°

s ~dis.onnecting half of the light'bulbs in non-~

f~"-turning off the outside lighting.,

s

~

‘instrictional areas such, as hallways, gymmasiums,
bathrooms, etc. o _ . -

‘—shutting lights off in every room when it was not
in use. . . R ‘

-

-unplugging extra appliances.

‘ ~turning on exhaust fans only when absolutely necessary.l

The school heated by gas ‘turned off the heat ‘at 11:00 a.m.
daily, and took advantage of the body heat ‘generated in
each classroom. Heat wds not® turned on again until 7:00
.a.m. This practice necessitated pouring antifreeze in -
the water pipes to keep them from freezing. All classroom :
'doors were kept closed tx guard against heat loss 'f

In the: all-electric Kuilding it was: determined’that qhe in

" practice of shutting off the heat at a given time. daily

would not 'save; energy- ‘sifice the central heating system
..was designed to" Be sensitive to maintaining a conctant -
temperature. -If the heating system was turned off, the

. building, temperature dﬁhld drop considerably: overnight.

' When the heat was turneu back on the next marning,

greater amount of energy would be urilized to compensate
. for 'the lower building temperature, than would be saved .-
- by turning off 'the heat. Thus,.'in ‘this school theé ther- - .

. mostats were, lowered ‘to 659 during the winter months and"

raised to 70° during warmer weather. .

. «"‘ L ] - o
e , <

: Both schools sent notes home ‘to parents to. ask their

cQOperation with. the conservation. progectsband to inform
them of the location of the main entrance doar. Parents'"
‘were also asked to send a sweater with each child that"
cquld be kept“in the building.

The school district s business manager estimated these
conservation practices lowered. the energy usage in the
3as-heated building by 35 percenE‘and in the electrically
controlled building by 20-25 percent.;

. .
§ e » .
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83 N .

Share with Vour class the aboye ‘eney gy.conservation
projects.r
'saving- practices for: your school. - "What additional

things could you do in your school to: cut energy costs?

Discuss the applicability of these energyT‘-'

‘Draw up an energy conservation plan for ybur. school and-"'

‘present it to your principal. ‘Perhaps your’ student:s

dod- door monitoring. Estimate: the energy savings by

" comparing "before"'and "after" energy costs for your
'\uuilding. oo : : :

. could actively participate by doing the window caulking

’
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r:PﬁREOSE:_

. LEVEL:

SUBJECT:-

| CONCEPT:

- REPERENCE:

 ACTIVITY:

‘\Science T . - . ﬂ
' Social Studies R ” ‘

e w R

7o examine residential electrical consumption as a .
-;function of time" of day and individual user. o

‘_;ElemeatarV-Junior-Senior BiOh School

Mathematics o

o

_:lhe productlon, distribution, and use of energy have
, env%ruamental, political, social, and "’ economic conse~
‘.quences . : : .

I

K Robert L Steiner, Faculty of Science and Mathematics

: Education The Chio State Universitz>/bolumbus, Ohio.

B L N

S In or.ef’to give students a. feeling for the pnenomenon
_of" peak usage'of electricify and differences in indi--

vidual residential consumptidn, it is helpful to examine
consumption patterns._ Have .students read the individual
electric kilowatt—hour meters of a half dozen of their
neighbors on an hourly basis over a 24-hour: period
Between the hours of midnight and 6:00 a.m., the total
consumption could be- determined and divided by the
number of-hours elapsed to -get an ‘average hourly usage
rather than reading the meter during the early -morning
hours. Zach reading should be rounded off %o the
nearest )% kilgwatt—hour. '(Be sure that the students

" ask permission of their neighbors and explain what, why

and when they will be doing this meter activity.) Have

- the student$ prepare-a table of the data, showing .ne

time of day, meter: reading, number of KWH's used during

' each l-hour time interval, and the cumulative. nutber of -
‘'KWH's used for each neighbor. Have the students plot,

on rectilineawr graph paper, the cumulativé consumption.
‘of ezch of jthe neighbors as a function of time of day. -
All data can be plotted. on the same graph using differ--
ent colors or symbols for each neightor.. . Have the

. students explain why differing amounts of electricity
are used by the individual neighbors.-

Have the stuécnts determine the tota number of KWH'S -

‘of electricity used by all the neighbofs during each

of the l-hour intervals.. The students should prepare

a bar graph of the hourly consufhtion as a function of
time of day. A bar graph of &1l data for all srldeats
might be. prepared also.

. The following types of questions :nd issués might ke

raised with the students'

=How did the hourly ‘consumption vary during ‘the 24- . .
hour period’

" -How would .you account for this variation?



R -f-About how much variation would there be for a city
e _d.» of 500 000 people’“

S —Wbuld you expect industrial and qommercial usage o
SN patterns tv be similar to residential usage
pattem. o DR R .. ! o R H
» 9f -What adVantages would there be to the electric
utilities if consumption of, electricity.was con-
stant throughout the day and night? ' o
%
_ ~How could this type of consumption pattern be
encouraged? e . ¢
J .. . “ e .~ . . ‘: / -
t 6 4 - (.
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* PURPOSE: |

'- smum

:CONCEPT

'rm-‘r umuz- -

- ACTIVITY:

© . .

n 'All.l.‘ |

" tant. educational event Ao enefgy education.

'.Secure a copy of*the 58—page booklet referenced above.

Vi 6.6, R N S PRI R P B T
. COR

To examine the promise of solar energy. fi7'

Elementary-Junior—Senior High School

Presently, most of our energy requirements are met through '
using fossil fuels. However, there. are other alternative -
-sources of energy such as:-solar, wind, fisSion, fusion, -
hydrogen, ‘hydro, and geothermal which must bé cOnsidered

» and developed . :

¢ .’

'- Solar Ehergy Education nacket for Element gz and Secondagz

Students. "Center for: Renewable Resources, 1028 fonnecti-
cut Avenue- NW, Was} ington, . DC’ 20036 Telephone \202) 466—
v‘6880 $3 75 per copy. ‘ . .

i ‘Involve students, teachers, and parents in celebrating -1

' SUN.DAY. ":The popularity of the first one held on: May 3,.
1978- ‘indicates that" a, designated SUN DAY can be dn impor- '

s-.'

. Review the many " ideas ‘and_ activities. suggested’ and selece -
those most: promising to do in your elassrooms, as a school,
or a community.. The booklet contains‘an extensive t '

' ‘annotated bibliography that. identifies mdny publications

and other sourdbs of information regarding Solar energy

i'Involve school and community leaders in designatiﬂg a

week and special day in May to be the climax of activity

'.teIated to solar energy and the energy problem generally.

.

SR

v
.::,,,{."-—" .
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T

j»ﬂdestroyed ‘but, converted from one form to anot her.,_ o
. ‘The means -of : conversion and the by~products of this R
A’fconversion are important. o o .

- REFERENCE:

R

b-.ABk students to explain with sevenal e& . Y
losses around the circle and ac 0°s it i

gy%is'a fixed commodicy being neither ereared nor

e

'hEner . Pennsylvania,s Energy Currirulum for the Middle‘f
Grades, . Pennsylvania Department of Edhcation, Harrisburg,
"PA s : :

SE 025 380

126

l

?p;Use an.illustration such as the one below a8’ part of a’
'_?post—test to ‘measure student understanding of the con-

- vertability of energy ‘from one ‘form to another. -Ask’

-+ gtudents’' to glve at least two examples o ‘how or where o

mechanical ‘energy’ is turned tc electrical, electrical

to' mechanical mechanical to heat, heat to mechanizal,
. and ‘80’ on. around the circle and wherever reversible

arrows are shown PR ‘Jx) T

a

;eneryw i

B




| CONCEPT: .

(3

R

. REFERENCE: .

RN

’
;-

-t
A

‘;Vmecnanical energy. .

’Junior ’igh School RS

' cigsrette lighter. "h R

Science

,er'created nor,V
0 another.j The -
of‘this conver- -

Energy is a. fixed commodity being nei
destroyed but converted from one fo~
means of conversion and. the by-prodvc
sion are important. .

d'the'lndasrrial"_.ﬁ
épce’Teachers'

> :.W,, Wa,xlngton, -
rgy, ED 153 843.°

Fowler, John (ed ) Energy, Engixes;
‘Revolution: .. Gfades 8-9._ Natiomai:Se:
Association, 1742 Connecticut Avorue
~DC 20009 and U.S. Department of

»
. -~

Materials Needed-v

'medicine dropper o v, sed
-test tube’ (attache,d to

[ support rod)
gbumsen burner * : €
" atepper (one-hole) R .“hemﬁéss B v
, 1mmﬂe"~ S ,"._vvjﬂﬁgia. T K
Wben a fuel such as olinP -ignited, the chemical
“energy 1is. converted t6 heat err‘w‘"' 'This heat energy
"l converted to mechanical en gy -of..the pistons in i
the engine, which causes the rzhation of the’ flywheel R
' Some of the mechanical \energy is: then used to-turn the /
" generator to vonvert mechanical energy to. electrical ./
‘energy. -Some of the electrical energy is converted to
. tight energy for the headnrgnts, and heat energy in the

Prepare a series of statements such, as the ‘following to
help students identiiy energy ﬂv what it does.

. Wien you clap vour hauds, you change muscular
.,energy ‘to" (motzon) and to (sound).
,,Naen you are @alking, ,ou change (mechaﬂznal) 'f
fenergy to (gound). o

When striking a match, you convert (chemmcal)
energy to (heat) and to (Zzght) .

To demonstrate _energy. conversion under oaservable con-'

" -dditions make and operate a model of a steam turbine.

Begin by-making the turbine wheel. - Use the compass to
draw a circle five inches in diameter ird the manila g
folder. Use the same center for.the compass, and draw _

a l-inch diameter circle inside the larger circle. o T



I

u:iCut along the lines to the drawn inner circle.- Next
T ‘ _.f'bend half of each section back_ along ‘the dotted lines
e T o in the, diagram (see below) The paper halves should

_ishow right angles. o .,,~ T
. . . >L . .'- .o . . Ve '._.

;f'7 ﬂ.ta'_‘, ~1 . Place’ the paper . turbine wheel’: over.the tip, of - the
S s ' " thimble .and’ set, the inside of the thimble on top of
_gthe needle. .

e "'1_"Ni’ gperatingfthe Turbine

Put about l_inch of water in a test tube and assemble

. : ‘the’ outside of the medicine dropper and insert it~
SRR o RS carefully. through the one-hole stopper. .Insert ‘the’

‘stopper into’ the open end of 'the test tube, but dom't
push it in too tightly. Light the bunsen burner and

‘ ( L " heat the water in the test tube. Answer these ques-
0 R tions._-" _ . - ’ . "
< ‘ ‘ 1.‘ What changes do you. see’ ST .
.- - 2 I8 energy involved in these changes’ How? . :
,l/«HoIa the pencilﬁwith the thimble top of ‘the turbine
, ;/f-ﬂ/~f’f7 . attached in such'a way that it turns freely, and -
Pt - direct the path of.the‘steam against the paper
R o blades of the turbine.
; . = R ;j 1. Hhat is happening»to the blades’ )
S o - 2. Cen you explain why this is happening’
. ... '3, 1s work being done’ How? .

BT LU

'f.“Insert the needle into the rubber eraser of a: pencil

s

-



U

e

Ask the students to tell how energy was: converted to
other" forms.: Ask how these conversions help people.

Where was’ ener stored°' (In the chemzcal energy

of natural gas, aZcohoZ or watep.) : ey

- How was chemical energy converted’ Into what?
‘(It was converted znta heat )

?

"%? o o - . 'What did- the turbine convert the heat energy into?
- EPEE T (Mbchanzcal enepgy ) . i

R The overall cOnclusion might ‘80 something like this.
“:You have - demonstrated how stored. energy (chemical
.energy) in natural gas can be converted into heat.
- and-how this heat can be cofiverted ‘into mechanical
. ¥ . energy.) Ask: What use can a turbine be put' to?

(4 turbine is a heat engine. It changes heat “energy

N - ‘into mechanical energy and can turn'a generator which
‘ - produces.electrzcal energy.) : S _

.

“u

.’



“LEVEL:"

CONCEPT:

. REFERENCE:

 ACTIVITY:

. PURPOSE:

-

To conduct an experiment to determine t ,.sulating
qualities of a variety of insulating mate lals.
Junior High School |

Science . -',,, . v

_ Energy, its production, use, andbconservation are
essential'in the maintenance oﬁ.our society as we :
-know it.. Co - . K
Steven Altman and Gregory Passcwitz. Understanding
Energy: The' Challenge of- Tomorrow; A Teachers Guides”
A Pilot 4-H Project: - Canfield Area Extension Center,
Canfield Ohio 44406

5 Materials Needed

‘fruit. juice cans'
black paint
" ice, cubes v ' »
-insulating material (cotton balls, styrofoam,
B newspaper, plastic, fiberglass, cloth etc,)

.

Divide the class into ‘groups . of 3 or 4. Four groups
. will work as a unit.  Provide each group a fruit juice
can and insulation’ material . s

-

Y-
-

Group 1. --No insulating material “
Grbup 2. —Paint:outside of can black .

< Group 3. -—Insulating‘material of measured thickness
Group 4 --Different :I.nsulatorr same thickness .as Group 3.

e
-

- Other groups choose different insulating material but
with the same thickness as ‘Group 3.

After all cans have been preoared, place an ice cube in

* . each one. Place all cans’ either in sun or shade. Chéck

the ice cubes at 15-minute intervals until the first one
~ is melted. Continue to check until all ice cubes are
;“melted.~ Record the time it takes to melt each ice cube,

) ggestions.

1. "How did the black paint affect the insulating quali-
ties of the can7~

Z. Which material served as the best insulator"
.'3, Which was the poorest?

4. How can this . knowledge be used to conserve our energy
sumnly"



ERIC:

A ruitoxt provided by exic [

How " s"f'che :lnsulating
measured" (R-value)

w0y

‘ Do he materials used for'. u:lld:lng homes,‘ 'ach as.
i bricks wood

siding, etc., have ‘any insulating
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- ACTIVITY:

'Hathematics _.i’-;' o e
R Energy is a fixed commodity being neither created nor
: destroyed but converted from ‘one form to another. The

w?feTo.compare flubrescent and L;‘andescent lighting. '

ﬂ{f;Junior High School s TR “,5.5:’1_fV e

-t

means, of conversion and the by-products of this conver-
sion are important.

3 M*chael Zamm and - Barry C.: Sammuel. 'Energy Conservation
. Educatibn: ~An Action Approach Council on ‘the Environ-

- ment of New,York City, 51 Chambers Street, Room 228 New
York NY 10007 19 77 ' .

' o'

‘ Materials Needed° _<“ . o B

-" Foot-candle meter BRI ' '
;fkppropriate desk-size wood. or cardboard surface .
40 W*. flubrescent light - . .

ZOOW*incandescent bulb . o
‘*W = watt _ o 'a’ , - t

) Show ‘the ‘class, the. demonstration apparatus. Ask the
‘gtudents if they know the names df the two different L
types of“&ight bulbs. (Fluorescent and Incandescent.*) -

*Fluorescent Lamp—-a glass tube coated on the .
. inside with a fluorescent substance that gives K
aff light when. activated '

*Incandescent Lamp—a lamp in which the‘light

is produced by a filament of conducting material :
contained in a vacuum or gas and heated to - . ~
incandescence by an electric current..d PHE

What type of bulb is being used for lightlng our class-

‘room? -

i

. Tell the class that you are going to demonstrate the
" amounts of light produced by fluorescent and incan-~
~descent bulbs on a surface.’ . o

~ t . . -
‘o R

._Using the material$ shown in’ the following diagram,

the students- should see that a 40 W fluores”ent bulh' o
projects slightly more light on a surface at a dlstance

.of 8 ft. to 9 ft. (about 15 footcandles*) than a 200 W

incandescent bulb (about 12 footcanﬂles*)
*Footcandle—-a unit for measuring illumination° e
- it is egual to the amount of direct light thrown . A
by one nternational ,candle on .a.square foot of . . = -
. surface every part of which_is_one foot away.

L3 ]
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40W fluorescent light‘
$§ and fixture '

ZOOW incandescent bulb
s and fixture . o

L . N

s .spaé'e-«o‘fi

(wood cardboard or some apnropriate
surface - preﬁerably not black or - .if
white - about deskrsize) 'ﬁﬁ'

: to carry out thia demonstration.
“The light source should-be directly in front’of

' . head lights that are already in_place

(at as littie’ angle as possible) the. surface.; The

-distanie and angle between the Aight source and “7--: . 3
¢ ‘gurface should be consistent for beth types of 1[' : L

lighting...

bail or write a science supoly'house-to obtain a :;_~

-jfoo?candle metex- if you do not. have, one in your o
"school or laboratory.  Some;good:ones are Edmund = .
-Scientif ic, Markson, Nafco, Turtox—Cambosco, Ward'

Natural Science Establishment _ N

-
3
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f) Met:ic\equivalencies for footcandles ' ;ﬂ'

Tl Footcanule- l lumen per‘ square foot

o1 Lux =1 lumen per square ‘meter

- T'Lux =" 1 meter-candle ° o
Number of 1uxes = footcandles x 0~73 3

'h'Ask,the students which type of buib uses’ electricity more
.efficiently and thus conserves ‘electricity better. (The
" incatidescent bilb used 5 times as ‘many Watts as the '
f ﬁfluorescent while projecting less light on a surface. )

P N

| Are we using the most energy-conserving'bulbs in our -
;'room’ ‘If not,, consider mot%vating the class to dis€uss’ . .
‘ replacement of incandescent by fluorescent bulbs with the;_ o

L

school principal and custodian.

o
B

Haw could we, calcuiate the savings in kilowatt hours that

occur by .using fluorescent bulbs? . Students can comgpute

i'_the kilowatt hour. savings ‘producéd by one fluorescent v§.:
"one incandescent bulb, ‘over time by . using the formula.f

: < e e ~ E -
© ) . N . -

; tts x houvs
o .Kilowatt hours = “wat == -
PO Jooo .

A, . : - o

Subtract the figure for the fluorescent bulb from the
figure for the incandescent bulb to obtain the kilowatt

"hour savings. This can be done for a classroom by

- assuming that the. usual classroom with- incandescent S
- light has five 200 W bulbs (1000 W). - By replacing_ .
. each 200 W incandescent balb with a 40 W fluorescent, '

we are using ZGO W of " fluorescent lighting to provide:

_-the same amount' of surface light. Using .the kilowatt-

watt formula, the savings can then be tabulated.- Inm .
addition, fluorescent bulbs last 7 to- lO times longer <

v

] than incandescent bulbs. - T ~

;o
N .

Now, ask your class to count the tusber of incandescent
bulbs in. the. school -hallways and offices and calculate

~ the savings in kilowatt~hours if the bulbs weie replaced

replaced by fluorescent bulbs. * Savings in terms
“of oil, coal; and morey can also be calculated. =

T possible in your particular school plant,- )
“"motivate the class to comsult tbe ustodian and

_administration and start acproject to change . _
from incandescent to fluorescent lighting. Foot- %

candle levels for different’ rdoms 'and surfaces can be “f.

‘ determ‘ned and lighting reduced within standards. Con-~-

sult with your custodian L . -

-
..

Suggest that students conduct a«similar pro*ect in the
" bulldings in which they live:and, that : they involve their’
parents,,ether tenunts, and the Iandlord 1n the project.

-
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PURPOSE: - . To figure the rost. of operating a clothes drye and
‘ Co estimate the energy savings if people hung clothes . .

ou*t-of-doors to dry. - v
© " LEVEL: -  ° Junior High School : T L
. 1. SUBJECTS: ‘Mcthematics ‘ . .
S T " Science -
JCDNCEPTQ . The production, distribution, and ise of energy ‘have
' o environmental, politicai, social, and economic conse-
. quences. :

REFERE&CEE T Lee County Energy Action Cards. ‘Lee County School,
' Fort: Myers, Florida 1976 SE 024. .758 .and Michael G.
Mashchak, “Science Teachez, Lehman High School Canton,

Ohio.- -
R ACTIVIIY:' Students’ can calculate the cost of operating appliances
' e in their homes when the following iuformation is avail-
PR i . -able;.the appliance wattage, the number of hours it

"operates, and the cost of electricity.

Review with the class the definitions of the follow-
" ing basic electrical terms: volt, amp, watt, kilowatt,
and kilowatt-hour (KWH) . Then’give thé clags ‘the .- ’
followlng formulas: ° - L

B Watts = Amps x Volts ,

Agps x Volts x Hours of Use -
1000 watts ‘

Wattage g”Hours . :
- 1000 watts . - - ”.

KWH =

KWH =

;o

Call the local elec ric utility to find the. average
cost per KWH for all residential ‘customers.” It is’
-possible to get a more accurate figure by dividing
. the amount of your electric bill by the number of
" .. KWH used during th billing month - :

Operation for the test appliances can be determined
-‘by multiplying ‘the ¥KWH by the cost per KWH. '

Example' A stvli g hair drver uses 330 datts and -«
1ts "on" time is # hours per month. How many KWH's
.are used, and what does it cost to, operate° ’

‘'wattage x hours

KWH“-T lOPO watts
e 330 x4 1320 o0 o ot
: Kﬂh‘ 1700 1000‘ 1.32 KwH
X T T
I W ' | -q. . '_ . ! 2%
: el T -
B ) \ ‘
) . / SR . y
..,“ ’ : /uilt [ égg :




Now to~find the cost of operation, multiply the KWH ~ e

'electric company . o L e [

&
"

e

by the cost per KWH {$.038). This figure should be’
substituted by the figure given to _you by your local |

g

1'32 x 038 = 0.05016

e

' The hair dryer would cost about $ 05 to operate for

one: month.' -

with your class, set up an investiﬂation to- figure‘,

f- approximately how much energy is used by the families
~of your students to dry clothes in an electric clothes .

dryer. . - _ } g T

)

" Ask each student to inquire at home for an: average

nomber of hours their family uses a clothes dryer
weekly. Summarize the dryer hours for all families
in your class. TFollow the nrocedure in the above
example figuring the number of KWH's used and the
cost of dryer operation.’ Vote' A’ clothes dryer
uses approximately 5000 watts, :

Do a clothes "poll" in your class to find out how .
many families have clothes lines outside.

From ‘weather records, determine the number of days -

"clothes could have been dried»outdoors in your, ﬂ,l

community and compute this figure into weeks. - -

How much energy could be saved if your class'
families hung clothes out on- the line each week
the sun was shining?  How much money vould this

method of drying clothes have saved? _ .

¢ . . e _‘ s
. . . . '
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PURPOSE:

' LEVEL:

'SUBJECTS :

"~ CONCEPT:

REFERENCE:

ACTIVITY:

‘o

-:Machematits,- I
-Science - . ’

- ¢

r_gof .
o o \ ;k_ e

. -

"'To compave energy used in making food containers with

the energy of food packagéd in the containers.

Junior High School oo ° - SR o i

.Thecproduction distribution, and use 3ﬁuenergy have
"_.environmental, political, social, and./economic conse- .
quences.. . .., . wr v

- e TR - - ~

Energy, Food and ‘You=—An Incerdisciplinary quriculum

Guide for secondary schools including ideas ‘and activi-
ties on global food problems, energy.and resource use, .

the U.S. food- system, and energy-efficient alternatives.

(first draft). Wasﬁington State Office of Public Instruc-

- _tlon, Office of Envirommental Education, Olympia WA 98501 }/

Ask srudentB to bring to .class a variety of enpty food
containers made of paper, glass, steel, aluminum, and

‘plastic. -

' Using information available on’ Lhe concainers or their

labels, generally expressed in calories per certain

" ‘weight serving, calculate the energy available from the
-£aod in each container. (one food or ""large' Calorie

equals 3.968 BIU).

'.Weigh each corcainer and use the appropriace'value from
" the table below to caICuiate the energy used . to make the.
.container. '

Energy - required to make food packaging mace'ial.

Paper: .,zo 400 BTU/lb_._or 44.9 BTU/gm -
Glass: -7,628 BTU/1b or - 16.8 BTU/gm °

Steel: - 14,795 BTU/1b. or . 32.6 BTU/gm .~ o

. Aluminum: = 98,616 BTU/1b or 217.2 BTU/gm ™™= .

“Plastic: -  18;544.BTU/1b- or  40.8 BTU/gm -

Compare the amounts of energy, used to make containers

- from different packaging materials with the ‘amounts of

_energy-. in the packaged food Is the ratio better in
latge or "economy" sized packages rather than the o
smaller size’ Which packaging macerial is most energy-

efficient? What can be done to save énergy in food

packaging? - Why isn't moré being done to save energy
.in this aspect of our food distribution system? What,
if anyching, can be done by individual shoppers’

.
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'PbRPOSE:"ﬂ To investigate the pattern of population and energy
: P : consumption in the bnited States (1750-2100)
. ,.; . » ) ) <
. LEVEL: - Junior High-School - - S S
'SUBJECT: , "Mathematics o _ k
“\féONCiPT: - - The production, distribution, anduuse of energy have °
, B environmental polirical, social ~and economic conse- . -
;'quences.» : . -
REFERENCE: * Robert L. Steiner, Asoociate Professor, Science;Mathematics,
. T ‘Education, The Ohio Sthte University, Columbus, Ohio.
ACTIVITY: ¢ Sometimes a logarithmic graph . of exponential growth can

be deceiving- in terms c¢f helping students grasp: the . .-

~ impact- of continual’ grow;h, or of constant. growth rate. -
A rectilinear graph'can help dramatize exponential growth.
The following’ activity is designed. to illustrate the rapid

. "increase of exponential growth as a function of time.

" . Large rectilinear bar graphs of the Unized States popula-
tion aud, energy consumption as a function of time illus-
trate this growth pha snomenon quitz aicely. In addition’ the
‘ratio of the energy. consumpticz bar to the population bar
-gives a qualitative indicatior of ner capita energy con-

- sumption for each of the represented years. “The following -

.o ) data are reasonably accuritel although the extrapolation .°
e T v - data are based on constant grow:th rates of about 3 percent
' o .. ' for energy consumpt101 and 1 percent for population.
o - Population R Energy Consumption
" Year . - (millions) | (o s = 1013 BTU's)
T 1750 - . 1.2 0.24 v .
S . ' 1800 S 5.2 0.70. - - :
T 1850 . .. . 23,2 S S 2,60 ..
o 1900- .« 80.0. o 10.00 .
: . 1950 - ~153.0 : ", 38.00
20000 - " 290.0, ‘ 140.00
2050 o - 470.0 - , 560.00 .-
2200 . _ 780.0 ’ 2000 00 . S

v Use the following scales to measure out and cut appro-
‘priate lengths of adding ‘machine tape 'to represent the f-
different populations’ 'and energy. consumptions for the

L _ _yedrs - listed in the above table. A
- ,;jPor Population. 1et 1.0 meter of tape represent '
o N IR . 100 million people v
' o - For Energy: 8 let.1.0 meter of tape représent '
[ R _ 5 . 100 BTU s of energy consumption

-y .
. ¢

?

v ' 1Averages from several di fferent sources were used to arrive at
populaticn and energy consumptionefigures. P : :




A BT Using the floor, align the bars for energy consumption Coe

S ~ -and population, as & function of. t:l.me.‘ Initially have =+ * °

AP separate graphs for popula"ion ard for energy consump— =

i tiomi ) After . these graphs have been examined and- .

R S discussed place the common: time period metgy bar and-

o popu]ation bar" adjacently, forning a“var- gn\ph which’ .

o ‘. represeats per capita energy. consumption as. ‘\’a function

_ o . of time. A comparison of tn: iy ‘spective ‘levels’ of_the :

A : tWO- aéjacent ‘bars for each of" !h years gives a qulita-_ ,
e I “tive ‘estimate’of the change in cap:l.ta energy con= -

SR o sumption in the United States. . :

RY

’ Q

a
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A FuiToxt provided by



. CACTIVITY:
: S e rothes “zingier" the. better, with the 1nitial cost, of.. the cax
‘bedng mno object. ~However, he or she mus®: be. abie to
_ii‘afford .to run this dream.car; i.e., you must be able to
... 'pay. for ‘the gas, oil and all répairs, -~ Aftsr students ©
.];mhave made their - selection, list the va,lous chtices on . ¢
vftpthe chalkboard. R

| 'Suggest to the students 1at they think about tbeir
' What would you use {t for’" As students. think about

. following student activity ‘¢hart’ showing’ the namenvof

g .:’Social Studiesv

nergy, its production, use, and conservation are

i essential:;in ‘the maintenance of,ournsociety as we
'iknowic..s,' | AR |

’ - . . P ‘ P -~

Transportation and the City: . Grades 8, 9, "National

.Science Teachers Agsociation and U.S. Department of « .
’;Enetgy, Technical Information_Office, P.O. Box 62 Oak
”f_Ridge, Tennessee 37830.v ﬂ"‘3 844 ' :

PN

Ask each student to’: pick any car. he or, she wishes o own,ifj.

‘. ;'v

‘. o

-e37ﬂow ask what features ‘on an aute are the most impcrtant.,
' List these on,the ‘board as general topics.. Next call .
j~_for a vote of agreement on each one.a - ' : o

;fStudOnts may mentior zome Gy aJl of tbe fol}owing*‘."' - //
Good~]ooking paint. job i Convertible _ /-
Spotty lines . .. _ o Big size N\
Whitewalls P e Four-speed transmiszion
Air conditioning : 1' Designer interiors (cus-

. Bood-gusimileage - . tomized vaus, derim uphol—
____Powerful. engine .. stery, Pucei, wts.) Lo
Vinyl top .- - 0 T Engine rcliabiiity

"dream™ car-again. Ask, "Why did you' pick.chis car?
these’ questions and make . suggestlons, distribute the K

1976 cars, and ask.students to find their "dream" car - -

" on the list. (If they cannot find it, have them choose .
‘a-car’ from the 1ist ‘that is a good second choice for . o

them. )




" STUDENT ACTIVITY CHART -~ _

13 |

*January 1977 Gas Mileage from EPA City/Highway ‘Test’ Cycle.
1977 Gas, Mileage Guide: for.-New.Car Buyers,' U.S..

. Source::

‘Environmental Proteccion Agency, Januagy 1977 (Qecond Edition)

S Model T Manufacturer |. Mpe*
. i Chevette . .. - " GM-Chevrolet . 36
#:Ciwdiei CVCC: - Honda s | 44
.1 Corolia Sedan - - . Toyota. ' - = - 32
“{:Datsun B-210 - . 'Nissan - 42 -
Datsum 290SX - . Nissan - . =26
¥ Aceord CVCC -~ Honda - 42 -
.{'Celica GT “Toyota . - 26
" 1'Rabbit .- ' Volkswagen 34
- {Fiat 128 . Fiat . 27
1 NW. Station H;gon : 'Volkswaggn 28 |-
OpeI’(Isuzu) L] e Isuzuis 27 '}
| Vega. . _ '-_G“I-Chevrolet 28
: Do ge Colt - M{tsubishi 35
Pinto - Ford ' ' .. 30
‘Mazda GLC”" .~ Toyo. KogyO' : 38
Mustang 11 i Ford. S 26
Datsun 2802 Nisgsan . e 21
Volvo. 244 ' " 'Volvo .. - 22
Gremlin . _-American Motors . - 23
| Maverick - Ford : . ' 24 .
| Volare - - Chrysler - Plymouth - 20
Nova - - . - GM-Chevrolet 22
LTD II : - Ford . . 17
GIO .. . . GM-Pontiac 17
| Trans. Am. GM-?ontiac. o 17
] Matador ‘' - - Anierican Motors 15
Cutlass Supreme GM%Oldsmobile 18
Cougar - .- Ford ' 16
-Ford - e i Ford - C 15
Buick Electra 225' .GM-Buick .. N 18 -
Plymouth R Chrysler-Plymotith . .~ © 15
| Silver Shadow 'Rolls Royce = ’ £ 12
- Chrysler Chrysler-Plymouth . = .. - 13
- | Bonneville, ' GM-Poritiac ‘.’ 17
_{{Eldorado. =~ . " GM-Cadillac . +° 14
-1 Buick Wagon - 'GW-Buick } 18
‘Ford Wagon. = Ford ;' .:.. AR 13
Chrysler Wagon -~ .° . 6Chtysler-Plymouth?T~- - 712
COntinental Mark vV - . Ford . R L.
_Toronado. - L ~GM~O1ldsmobile .-iTw! .15
-Grand Prixuy 2 __GM=-Pontiac PPV : 17 -
Thunderbird - /; Ford \.~ o . . 17
Mercedes’. 280 SE .Dailler-Benz 16
1 Seville [ .76M-Cadillac 16 -
.| .Chevy Van'V=-8. - ‘GM=Chevrolet 18-
| Dodge Van V-8 ' Chrysler—Dodge 16
" Ford 'Van: V-8 ~Ford =~ -
VW Bus ™ Volkswagen 'T”u»*- .23

g .,

16 |- -~

e

_Fuel Economy, Pueblo, Colorado 81009-Single copies- 'Fuel Economy,
pm --DPl&Room 6500 Wash'ingtoh D(‘ 20461—Bu1k copie.,. :
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What is the gas mileage rate for your car? If new

- regulations: came out

miles to the gallon,

saying that cars must _get: 20
does your car quaIify’ How much

" would gasoline cost you -each week for _yout car, if
- gasoline- costs 65 cents a ‘gallon, and you travel 250
miles a week? Hav students figure their costs.

Suppose your car gets 20 MEG. Divide the number of
‘miles traveled—250. divi.ded by 20. This result will
" be the. number .0f ,gallons 'used. Then multiply that
figure by 65 (250 divided by J multiplied by 65 =
$8 12) What,will your "dream car gasoline costs be?

Conclude this part of the 1esson by suggesting the

following question"

"Can you afford your dream car?"

fo .t

Many students will be Teluctant to give up their dream.

Use this opportunity

to introduce’ students  to a con-

" ‘gsideration of alternate transportation systems.

- Should we _begin to think of a car_as transportation

.rather than a "dream

machine?" . Why are there so few

, mass transportation systems in American cities? What
.are- some advantages in using buses, commuter trains,

and airplanes° How might more automobiles cause more
. city problems’

Now, have students consider the cOncept of passenger

-

- miles per gallon. This is .a term that refers to the
- number - of people ghat can be carried by an amount of

' ‘fuel for one mile. PMPG is figured by dividing the
" number of people in the carrier into- the amount of

fuel used by the tarrier.f Once you have helped the

“car and efficiency

‘ students understand this,’ you can then lead them to
consider the relationship oetween the single-passenger

. /:_

Distribute Taules l and 2 below and on, the following

. page. - Ask the students, "Which is the most efficient
. type. of transportafion° The least efficient? ' How -
" cam .we determine eificicacy?"” (Keep the focus on.
" efficiency- by asking:

"“ uld the same: amount of -

. gasoline used to cavry. one’ individual ia- the average

,commuting automobil.:

same distance in a bus, train, ors jet airplane’")

-0

R

carry at least 10.persons the .

Table l

'F,Types of Urbpn

mFuel Mileage (Average)

DC Jet .

_Transportation (MPG = Miles Per Gallon)

, Automobile _ ) - 18.0 MPG’ R
lvan. e ' © 16.0 MPG o
- {Bus" e .. 3.3 MPG

Commuter Train' < 1 MPG

+25 MPG .

s,
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. Table 2

-Forn of - o .”i : -fnel Needed,for' ‘Fuel Per
Trans- Number of o 20-Mile Trip- : Person

rtation People MPG (in gallons) 1. (PMPG)* |
{ecar . | 1 o | oLm |7 L

. - |car 1 T2 | 180 : 101 . | o~ .56

Car 4 taso | 1w | L8

Van 1 | 160 | 125 2,25
Van 2. -ltie0 | 1250 . | 630
Van T8 1600 | . s1.25 C1es
Bus | 5 .. 3.3 ) &0 X . 1.20

Bus " 20 | 3.3 0 . L3
Bus 40 33 | 610 .| = as
Téatn- | 1000 | ..1 | 200 T a0
Airplane |» * 100 | .25 | “>80- .| . .80 7|

. . ., C o N . . .o *
*Passenger miles per gallon aredetermined by dividing.
the number of people into the amount of fuel used.,-

. o L4

™ . _,\ vy .
bsing Table 1 ask each student to'write the answer to the follow—'
ing questions. . S -

' ‘Which type of urban transportation listed on Table 1 gets

) - .. the most miles from each - -gallon of gasoline’ (Automobzle)*'

Using Table 2 asx each student to write answer to the following s

questions:
[ ’ . ©
“1.. Which vehicle gets thé most-miles per gallon (MPG)7 : -

'(Automobzle.) _; _.. ‘ _ - .

2.. Which uses the most fuel for a 20-mile trip into the_
eity? ’Trazn.) S . :

g .

o 3. . Which uses the most fuel per person for a 26§m11e trip
" into the city? (Van with one person.)

.t 4. ‘Which uses the least aniount of fuel per person for this.
: : ‘trip? (Bus with 40 persons )

‘5. If the 1000 people who rdde on the commuter train drove
~°  accar to the city instead, how much additional fuel
would be used? ' (1000 persons would use 1110 gallons of -
- gaaolzne, compared to 200 gaZZons, so an additional 910 .
. gaZZons wbuZd be used ) - )




§
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o o.' How much fuel is saved by having {0 people ride

a bus instead 'of using 20 cars with two people in -
each_car? ' (22.2 gallons instead of 6.1 gaZZons—-
80 16.1 gallons of fueZ are saped ). o

Ask. each student to now write a summary paragraph for .

_each question below.}' ' -

1 Are mass trans:lt systems, like buses -and commater -

. 1trains, alwaxs ‘more efficient than cars? - Explain.
i (Mass transit types [+ transportatzon are er.ergy

--'Zoads.

. 240 Suppose the mayor of your city appointed you- as

the new director of mass ‘transit - systems. .He or

! sghe wsnts your ideas on: ‘the serious problem .of too”’

many ‘cars in the city and the ‘uderused public _
v transportation facilities. ‘What: would you say in
‘& letter to thé mayor? ' (Encbumgmg people to use .
mass transit faczlztzes continues. to be very. diffi-

cult: "In theory, people should turn to mass -
.trangit facilities because they are more energy-..
8dving.  In fact, people will npt use them until.

2

. "effzcz,ent when they e runmnq mth fuZZ passenger‘.

‘they can save ‘time and money, and hape greater .-

" . convenience than they do with the car. 'There are
some things . ‘that eity governmerits do today o "
encourage hzgher use of mass transit facilities,
but théy are only partly: workmg.. Some ways are
by raising parking fees, reduciny the numbér of

<

_ , " parking lots, partial substdzzmg of bus and trcnn.

costs, and supplying fleets of minibuses.. These
-provide the kind of door-to-door. convenience -that -

attracts passenga's and dzscourages the use of the =

a automobz le. ) T -

[

g‘ :. "-‘ .‘ | '.-...

c

‘Note: .Appropriate answers are in parentheses.
. t. o ‘_ . . " . . A

o
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;:PUﬁPOSE: . To examine efforts of a small California city to reduce i
SR s energy #sage.~» SR : Lo

@ T e - : o~

LEVEL: = Junioruigh SchooJ f SR DRI S

L . i . ST g . ';”_ o
- SUBJECT: . - «Social Studies J - ) X
S e > .
. _CONCEPT: . . . Energy, its produc ion,: ‘use’ and Conservation a&e essen-
- . : ‘_' tial in the maintenance of Lur society as.we know it.

,," 4‘ . . :

." c ) ) . ] l—‘
¢+  REFERENCE: A Survey of Model Programs. sState and Local Solar/ .
e T . Conservation Projects.. Center for Renewdble Resources,
; PR 1028 Conneﬂticut AWenue, NW Suite llOO Washington, DC .
Ty 20036 N J _ G "

I3 R o

LI T B S - S Y ', T . -

a’l ACTlVITY;_ '-_“ rié with the class the following description of Davis,’ :
ST _Caljfornia: efforts to save energy. Disduss with the.
clgss the applicaPility 'cf some-of Davis' actions ‘to f .o
. .t eir own . towns or cities., ‘Ask students, ‘as a homework .-

. RO assignment, to gdt parental Teaction to Davis' plan and
. . ... write a short paper in which students ‘discuss what
‘ ' parents think ab ut such city planning activities.\

- e One of the best comprehensive energy conservation programs
e © ."" 1is being run by Davis, California, a small city 12 miles
Y outside Sacramedto.; The Davis' :City. Council convened a
‘ I" ' ~* committee of architects, meteorologists, planners, and -
citizens ;to survey energy ‘use in the city and to make :
- , recommendations for: reducing fuel consumed- in space heatindg
L ,and ‘cooling by ﬁO percent. The group drafted a new ,ordi-
- . nance controlling building design’ elements such as window
. area and orien tation (it requires that houses have limited
... ¢+ - "™ window area on|the north, west and eatt exposuTes), amount
L A of insulation,/building heat storage capacity.and building
e T ' orientation so[as to make maximum use of natural heating
T - and cooling., The finmal ordinance was accepted Ey the City
: Council. The /changes have alreadv reduced the. city's.
oo electrical consumotion by 10 percent and the natural gas
o . consumption by 40 percent . '

lent a~broader energy conservation _program;
‘ , racted a group called Living Systems to .
. e - draft ‘a comprehensive* energy plan. The Living Systems
- Vo .+~ plan, completed in June. 1976, touches on land use, solar
. ' ;energy utili ation, city procurement palicies, and trans-- N
- _ * portatioh. xipim use of bicycles and walking- is "
** " .. encouraged; the city of 35,000 residents now has 28,000
W Y+ biecyeles, seven-foot-wide bike lanes, "and streets closed
. ¢ to.automobiles., - 'Zoning will .be altered to make.it possi-
’ " ble for buildings to take best advantage of south-facing-
. windows and thus optimize the effects of natural heating. -

) A o L e .




;:ii'f;"'_ - j*aitf}-The plan‘calls‘for extensive planting of trees. along

" _ , ;istreets and parking ‘lots to tfeate a natural cooling
. _.° . . effect in sumber., The city itself will switch to small
e . L ?=energy-saving vehicles: for its fleet. The Davis plan
R B 'f°5»w11'“also gudrantee "sun rights" in new: residential . o
n o :.“’A{Wdevelopments so- that owners .of Solar'equipment need o
\ o % .mot ‘fear tha't their systems will be shaded by neigh- o
R 1;boring”bu11dings in the future. The city expects to,
‘""‘reach its goal of 50-percent energy usé. reduction within
: SR .-u*xlo years.. (Contact:. Janice Jacobson,- City of Davis
, 2t (218 F. Street, Davis, CA 95616’ (916) 756-3740 Ext. 65 )
: N : .
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L PURPOSE:‘ _'d_ To examine the practicality of various energy sources
: B for home heating. . -

SUBJECTS: Science ¢ .. . o
o ‘ ._'Social Studies ‘;h T
. CQN&EFT:.' " .- The- production, distribution, and ‘use of energy have _!ﬁeﬁr7‘
, _ IO environmental, political, social and economic conse-
w o L -quences, RTINS P .

- s . '-:; . N

.'ACTIVIifﬁ, .Homes in some communities in the United States are heated

o R e energy, or by electricity made from some of the above
A : T ;_energy sourres or from nuclear energy._ . . '

e "‘Indicate to the class .that i* has the task of deciding
v _ ' .gjé\-' . what’ energy it profers to see used in ‘a‘ new. city of -
N Py 50 000 persons to be located near heir school.
. CN - .
. e e Student cqminittees might be assigned rhe ‘task ‘of.
' ~ ' .researching,, through reading and ‘interviews-with know=
© " 4. ledgeable persons, one kind of energy. Is it presently.
| * 'available? Is.it likely to be available 50 years from.
now? ’ How does’: ts cost compare with that ‘of other.
. B forms of energy Does its use have harmful environmen—
. " - -+ tal .effects? - . ‘

- . L ¥e . 5 - . o,

| . - x
. v Haye ach committee report'dts findings to the class
. o o including a judgment about ‘the practicality ‘of using G
RN o " their type of" energy for tne new’ citv.
.- After each group ‘has reported -and made its recommenda-
.& tion, the entire class can review' options available.
‘DOes a; c]ear—cut choice become apparent’ L :

o

o -i'by oil, vatural gas, “¢dal, wood, geothermal energy, solar e
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PURPOSE: ~ ~ ~-To investigate the ex;ent to which our. food tastes and -
e \_h~. habits have resulted in energy usage.' - o
o “LEVEL Junior High School TN ‘¢
S iSUBJECTS._. Sclemce ¢+ e o . -
S © - Social Studies ""j
Tl co Home uconomics IR . L
-_7C0NCEPT::,A The production distribution, and use g;’energy have~-5
’ 7 B environmental political social and economic coqse- N
quences. , A BRI . —
“ . . e e TN o LA.'\' . " . '.;. . ,"’ .
s U )

Steven Altman and Gregory Passewitz. Understanoing Energy°:'f
The Challenge of Tomorrow; A Teacher's Guide; A Pilot 4-— s SAR
Project. Canfield ‘Area Exten31on Ceater Canfield OH
‘ .44406 o o - , . .
A & S

.« - . o . 3

I s .o

e ACTIVITY’g\ Arrange to -have a pizza party._ If'possible dnvolwe *
o _ _ parents ‘or school lunchroom, persornel to ‘make thGVparty

R %‘A"“ ... ¢ ., avery low-cost or no-cost activity. ' Ask the persons - ~
oo . preparing the pizza to use a great variety ‘of ingre- . ;

- dients: tomatoes, flour, cheese, fish, meat, péppers,

. o mushrooms, onions, et¢’, During the- party, ‘engage, the ‘

=* =~ students in identifying-the ingredients they see or-- S
5. - o L taste and list them on the board L . e,

A
i N

' For each ingredient'ask that cwo or three students
research thdt food and report.to" the,piass on some 6f
. . the enetgy - ‘réquired to. make that "faod available for s
Y, .- -  the pizza. [Energy from the sunm; for plant. growth, energy «-
o T to cultivate and harvest food crops, energy to can thé
:.'* -foods, and. enargy to transport the foods are examples.
_ e fT’u of the energy *nvolved that can be learned from adults -~ Fr
5 S e through interviews or- trom reference sources. o .
. LA After the individuals or _groups; nave reported to the o
e " clasg engage ‘the entire class: in considering thé extent
mﬂr———~—;—‘\\\ - " to which our food. tastes and habits have resulted in ?“.
ﬁxgﬁg_ heavy edergy usage. Discuss 'how a. very seribus”energy
T shortage might change bur eaLing habits.
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PURPOSE :
LEVEL:
SUBJECTS :

A

-

CONCEPT:

REFERENCE:

ACTIVITY:

To review enérgy-related vocabulary,.

Junior Jtgh.School . .(

"' Soctal Studies

Science = - B e - _ =

~ Language Arts . o L

.-
A ]

'Préée ly, most of-our energy reqnirements are met.
v throug_ using fossil fuels, However, there are other

alternative sources  of energy such as solar, wind,
fission, fusion, hydrogen,” hydro, and geothermal
which must be consideréd and developed.

Our World of Energy. inergy Education Advisorj Council,

Philadelphia Electric {ompany; 2301 Market Street,
P. 0. Box 8699, ?hiladelphia, PA 19101.

Use word ‘1ists: and méanings such as the following as
part of the evaluation of learning resulting from.a
study of energy, The matching Iist is on .the follow~
ing page.. - o

9 . _. e



O

w

'Y
N

. = R Y T
' _' - o . Match the cotrect-words arnd meanings: {" . . e
. <, ’ "]..,Tra’nsfor;ner_ .. . a. A'fan or waterwheel usad .
. o, oPhotosynthesis .\ _ to power electric’generators
' ST ) 3. ¢ r:sumer ood.' ‘b. Coal, oil, natural gas ’ _'j
— onsl goods ‘¢c. Food producing process in
_ 4. Muscle power e plants
5 e, : ~ d. An emergeéncy -sthch that
. . —_— Space heating .. protects the wir ing in a -
' . ; . 6. ‘Energy conversion - house. ,
. -~ e. Can make voltage higher or
L 1. Energy consumption ' lower . ]
- : . Tutbine . . f. Things we want to buy N
- - e e : :g. Energy we use
— 9 Hydroele’ctric , - h. Energy used' to heat our _
. ' 10.' Fossil fuels - homes, schools and businesses
11. Circuit breaker .. » i. Term used in measuring
—_ or fuse o - electricity .
LT T TR ~+ : + 3. Electricity produced by
. © LT ,i2. Electricity ' . water power >
- A k. Electrons in motion .
< < ST -f——13 Kilowatt "~ 1. Energy -stored inman s musc1 es
e . St 14 Crisis ' m. Changing energy ‘from ane form
T, to another J .

15 Solid_ waste 0. man-made

16 Solar P - 0. natural- sur.roundings *
’ pP. ocean power

Py

'l' !-

. 17 Embargo .  q. stop, does not perntit
1 18, Air pollution .+~ 'r. trash .
. S ) , . s. electricity produced directly
o 19 .OPEC . «from light , :
20. Tidal power t. giving off radiation
. o u. steam and hot water beneath
2. 8ynthetic T the earth's surface R
‘ _ o , 22. Geothe:;mal N * organizat: n of petroleum
e ' o exportinglcountries . .~ .
4 —23. Environment w. turning:point; unstable ° .
.o - - 24, Radioactive ' .\ condition ‘ e e
I . - 25. Particulace : | \dirt | .
i Y . -y.'dust, smoke, fumes Co
t .._26. ,UPhoto._—voltaic z. the sun ° . .. °
[ 'z:'" < - B ’ ) l;' ; . N : : Fe a - 4
K . -
. . ¢ : . .
l; . s .
' = ,t,()s'
- ! e




", SUBJECTS:
. CONCEPT:

- REFERENCE:

ACTIVITY:

A

-

_developed the lightning rod

To learn about famous people in. energy.
Junior High School . p‘ j/ﬁﬁ.

Ly .- N Y . . . ’ . h - '\\
Langnage Arts! ) D : :
S-Oci&l.Scudies - . A . L A
Sy .
Energy, #tq production’ use, and conservation are *
.essential in‘ the maintenance of our society as we
eknow it. '_-'v._" _ :

. o . -

. - e
Michael Zamm and Barry c. Sammuel

. Educatfon: An Antion AQproach
ment of New York City, 51 Chambers Street, Room 228
New York NY 10007, 1977 "

Energy Conservation '

Involve students in re%earching people who have contri-
buted to energy research apnd development. - Yse the
descriptiVe list of famous. people in energy as-a start- -
ing poant for individual or committee’ researqh Divide
famous people by historical*bgriods, by energy types,

or in any -other way conducive to class research

.

' SOME FAMOUS PEOPLE AN ENERGY*

’

" Isaac Newton (l643bl727) formulated the three basic laws
.--of motion, defining mass, inertia and force and their

, relationship to velocity and acceleration.
. formulated fhe concept of universal gravity——unthought

' Newton also.

of till thes. To make his theoretical concepts and laws
-usab e, he(developed a new math called the calculus. —

Benjamin Franklin (1706 1790) discOVered in" 1752 that
.he discharge of electricity’ produced by the friction
wachine was the same. 4s lightning in the heavens. He

Andre-Marie Ampere (1775-1838), George Ohm: (1787-1854),

-and Alessandro*Volta (1745-1827) all lived about the

‘same ‘time. People were aware that. electricity and _
magnetism existed, but,lacked knowledge of their rela-
tionship and ways of measuring them.. In 1792, Volta
-"found he could arrange some metals. in serdes. sv as to

. prodyce a momentary flow of electricity, the volt was
"named for him.®

Appere discovered the mathematitcal -
relationship between electricity and magnetism and was
the first to develop a measuring technique for elec-
tricity; the amp (or ampere) was named for him..' Ohm
established the idea of resistapce (meaning exactly wh.;i
it says) and formulated a law of the relationship be
current, voltage, ana resistance._ -

Michael Faraday. (l791-1867)°discovered that ‘when a piece

of met&l is ‘moved into a magnetic f1t1d an. eleCtric o
NS

&

LN K

| 99

,_\\‘

oe

Council on the Environ-m--r .
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ig. produced’ in the metal (induction), and that
'%»y could be produced from.a magnetic -field.
¢ ii:3coveries were also being made independently
"time by ‘Joseph Henry in America. Faraday's

- conce:: =<l £o the invention. of the dynamo, later called
ST . o -the. geﬁ N TRIOL, .and the motor: - CeT

"§‘[r'” . Jameg P. oowle (1818-1889) ‘was a physicist -who esta—
L biished. that v. various forms of energy-—mechanical,
' » . electriéal and Heat—are basically the same in. that
. _ ' * they can be changed, one into another. 1In-1843, he -
' ‘ .. published his measurement for the amount,of work required
S __— ) - to produce a unit of heat; this, value of the, mechanical
. ' ' - : equivalent of ‘heat is generally represented by the letter
J-and the standard unit of heat is. called the Joule.

QWilliam Ehompson.{Lord Kelvin, 1824-1907) played a major

- réle in the development of the conservatiorf of energy

S SR - law, - He ,formulated the absglute temperature scale’

PR S . (273%K = 0°C = 320F). Absogute zero is the temperature

. e ~at which theré is no molecular motion. Kelvin also”

- o " ° helped in’ the development of the dynamic theory of Ireat,
' -y .the mathematical aralyses of eléctricity and‘magnetism,

.- ,and basic ideas . for the electromagnetic theory of light

) - (as opposed to.the wave: theory) . o ‘

B

Thomas A Edison (1847-1931) was an inventor who, in

o T o 1879, creéated the first incandescent bulb. The same
' year. he began to’ manufacture these bulbs and opened
the first power .plant in New York City. . - ° .

‘ Albert Einstein\(1879 I955) formulated concepts which: led
. A ' tos the develdpment of atomic energy; thé.theory of
: - relatively which, gelates mass to energy, and the'photo-
A : electric theory- whereby e1ectricity is obtained from.
A - light, among other sources. T
A .- - <

;o 4 Other Important Contributors to Energy Development s

e ~.$ . B 3 T

.+ . Robert Hooke (1635:1703) SF S
.. - Dgniel Berrioulli« (1700—1782) PO A *
‘ - /" Henry Cavendisa (1731<1810) \- S
~~ Joseph Priestley (1733-1804) . ‘;/TW- R
/. James Watt (1736-1819) - | - Vo
S .Charlés Augustin® de Coulomb (1735—18060 '
comeaien e ewie . .John Daltom (1766-1844) . . o SN
_ o/ - H. C. Oersted 1717—1851) . B S
. // Hulphrey.Davy 41778~ 1829) ""'55 R L

fo

- . It

/7 Joseph Louis Gay-Russac.’ (1778-1850) Ce
A Sadi Carnot (1796-1832) .
. : Joseph Henry (1799- 1878)f . . o

-/ - &  'Hérmann Hemholtz (1821—1894) S T '
-/ - : -Jean Joseph Efiénne Lenoir (1822-1900) " -
-*'/)’. . - James Maxwell (1831«1879) '\ . RIS

2




| Howard Lewis Latimer (1848-1928) : e

e

Willard Gibbs (1839—1903) .
Elijah McCoy (1844- 1928) -
Karl Benz ({844~ 1929) T

Heinrich Hertz (1857-1894) - f_/f/'
Rudolph Diesel (1858-1913)  _ - .
Pierre (1859-1906) and Marie/(1867-l934) Curie
Ernest (Lord) Rutherford (1871-1937) ' o
Charles Parsons {1854-1931) . Co
George Wcstinghouse (1846-1914) o
Granville T. Yoods (1856-1910)

‘William Stanley (1858+1916) . ~

Charles Steinmetz (1865-1923) .
Guglielmo Marcont (1874 1937) .
Niels Bohr (1885-1962) _

~1.L1nua Pauling (1901 ---5

" . Students should discover ‘other key figures in the

develdpmgnt,of energy as they do ‘their researgh.
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’ ' PURPOSE: - To examine "the advantages and disadvantages of deep--

' Yo ;- ' mining and strip-mdning coal, . . 7 .
©© LEVEL:‘ .. Junior High School. 7. P e
'WSUBJECTg;'“. “Social Studies_ o ' - - o
- Language Arts P R o . ﬂ

. CONCEPT: . ' The production, distribution, and use of . energy have
. " »  eavirqnmental, leiticaI‘ social ‘and economic: conse~-

-

. quences. ; _ . ) , - ‘ .

’\%a*:.-REFEBENQE: *  ENCORE (Energy Conservation Resources for Education) s
o . Department of Industrial Education, Texas ‘A% M Univer~
. e , . sity, College Station, Texas 77843 ‘SE 025 401 .

" ACTIVITY: Select two or three people to debate for deep-mining
A p £ and the same number to debate for str1p-mining. Provide
e o - Y adequate time for the debators to prepare théir case by
Y g -researching en yclopedias and other weitten’ sources of .
. < information, by interviewing science teachers, engineers,
’ ' ' miners, or. other knowledgeable persons.- y

"

- Select a student timer and conduct the debaté in .formal .
style with each debator having“time (3-5 minutes) for’
- formal preseptation and 1-2 minutes fox; rebuttal of o,
L B arguments presented by the opposite side'_",fA .E. o
e > ‘ R -‘After the debat is concluded -ask .class members to-
.. ) decide vwhich side won. - Ask the class also to indicate
S °, 1f they favor expanded deep-mining or strip—mining-of
- coal to meet the U.S. goal of greatly increased coal

~

. *» .
. o production in the years ahead. ’
: 3. v . - ’ - '
., ' - * \ rl
L . . °y ?
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e -_\.= . ‘_:/ .
',PURPOSE; »To - explore different careers in the energy or energy—
S ‘related fields. R o S
LEVEL: - Junior High School
B « SUBJECTS: - Language Arts’ . ) o "a' Sy ’ L
' ., - ‘Social Studies = . - o N

. Career ‘Education

e .- -
- . . £
S

i

CCNCEPI{- . The ptoduction, distribution, and use of energy

environmental, political, social and economic conse—
qﬁences. e LT /.
REFERFENCE: Michael Zamm and Barry C. Sammuel Energy Conservation:*
.. ., - Education: An- Action ‘Approach. Council /on the" Environ:
: * . ment of New York City, 51 Chambers Street Room 228,

/
/

IR New York NY 100?7 1977 }
ACTIVITY:  « Ask your students to name ‘some of the natural sources
‘ of energy; 1i. €., oil, coal natural. gas, sun, wind,.water,

atoms, etc. As a class, tormulaﬁe a l&st of the kinds
. of workers who help in.finding these .sources of energy;
ST .~ . i.e., geologist, oceanographer, mining engineer, etc. .
In a second . column formulate a list of the: people who )
, . help tap the natural sources of energy and deliver them -
Ly ' -+« . to.usy {i. e., engineers, construction workers, miners,
T . “ 7 technicians, truck dxivers, etc.' In a third column list
' " the jobs needed in researching and‘developing some of. the _ .
_ alternative sources of- -energy like solar, geothérmal, etc.
.For example: ,architects, engineers, mechanics, plumbers,
wW o ‘ £ and construction workers all help install.solar collec-
, ‘ . tors on aéhouse. Chemists, physicists and engineers
- : . would do esearch on such developmentsa Architects’,
s constructipon workers, electricians and appliance - 4
mechanics—wTV air conditioning, etc.—would help in
« - . ® conserving energy by building houses tha at aave propzr
: . insuiation, heating Systems and design.

The followdng chart may act as a guide'

‘y o

°

| Energy. Careers .
i W ) - . .- A

‘

¢ Conventional (e.g., JAlternative Source
Finding oil, gas) Energy Development and - |
Energy Deve;opment, and . Conservation . =~ |} °
" : Sources . Delivery : Technology
‘- " leeologist. - ‘|En ineers (mechan1ca1 Chemist
: . Pceanogragher civil, electrical) Physicist +
L o ‘Mining engineer [Construction’ ‘worker Architect
! : , . Mechanic L Engineer
- ' i ' ' JMiner- | Mechanic P
‘ ~ Technicians (electri- Constructionworkerr"'
. 1 . » cal and nuclear) " Electrician A
' N Truck driver~ - . | Appliance mechanic
- , . 1 I o ' o 'Truck driver

. ,. o f.._.il();,'*

e ) E )




Using the committee approach divide the class into
“four or more .committees for. the four areas outlined
_ "~ in the Energy Careers 1ist and any other categories
. ' you can.think of. 'Give each student the opportunigy
to select a particular' careér that he or she is inter-
ésted in and have the students prepare reports on the
*,functions performed by the career specialty; the edu-
t cational and occupational requirements fo. achievin.
-a career in the specialty, future job possibilities
in that area, etc.  'Feel free to expand or change
the career categoriés in any manner you . wish
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" PURPOSE:

LBVEL

smm;crz E

CONCEPT:

ACTIVITY:

' occurring

To examine energy-related career possibiliﬁies.

' Junio.. High School

Language Arts h T o _ >

:The production, distribution, and use of energy have
environmental," political, social and economic conse-
' ‘quences. .

’
-

\ -

- Develop with input from the class a 1ist of new careers
‘and jobs that might dévelop as the U.S. works' its way
~out of the present energy crisis. Greater_attention to
- indulating- homes, gredter production of cval and natural.
- gas, researqhing and developing energy sources such as
> wind, geothermal bio-mass’ and- others ig'undec way.

Rapid expansion of solar energy-related businesses ig
} \

-y list of 20 or more jobs should ‘be_identified easily
' by students and teacher. Ask that each student select e
: onz' of the vocational possibilities and write, aftet

appropriate research, a short paper describing the ¥ =

aptitudes, skills, education, and experience needed to.

: be- 'successful in that ‘type .of work C e
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. . PURPOSE:

, LEVEL:

'SUﬁJECT:

. CONCEPT :

" ACTIVITY:

-

%,

" Pine Arts
_ Language Arts

'qhences.

101

S ‘.-- R S . L

To examine’ the effectiveness of cartoons as a mediLm
for depicting cnergy-related issues;

JuniorgHigh School S ; ' \\‘ . :
: -, ; . - D

. » .

-

The production, distribution and use of energy have
environmental, political social, and’economic conse-

As an'extra credit’ assignment, students might be asked -
to make or trace or collect (or a combination of these -
procedures) cartoons that relate to energy. Herblock, ©
Mauldin, and other syndicated cartoonists continue to
roduce .very eff%ctive drawings that. depict what
government-is doing or is not doing relative to the
energy :shortage, the importance of the "oil sheiks" in
determining the economic status -of western .countries,
the attitudes of Americans toward saving energy and many
other aspects ‘of the energy prcblem.
Ask students who are interested in the assignment to
assemble in a notebook 15-20 cartoons. Each cartoon
should be analyzed .briefly -(1) in terms of the feel-
ings tnat are being depicted and (2) the extent ‘to
which the student ag-ees or. disagrees with the message:

‘of tae drawing.
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a‘fyRPOSE::_ V T; calculace the'heat produced uhen various'fuels ‘burn’ ‘%: _
LEVEL ".Junior-Senior high School . ““5- T ]~ .,,,z,.'
SuBJECT: Sci;ence’ ST o " ;. ) ",s'._ :

i;CbkéﬁPT:_ Presently, most of our. energy requirements are’ met.through- )

using fossil fuels. /However, there are other altérnative
N o sourcges of - energy ‘such as solar, wind fission, fusdion
: o hydrogen, hydro, and geothermal which must be- tonsidered
_and developed - o =

T

- R .

- . REFERENCE:. - Energy. Pennsylvania G Energy Curriculum fyr the Middle L
oL ’ . Grades Pennsylvania Department of Education. Harrisburg,, < T
PA, 17126 SE 025 380. \J© = - e
‘ . ] . o P
. ACTIVITY: ~ At an appropriate time during a stydy of fuels burping, e
R ‘or oxidation.reactions, present the chemical reactions e
" -~ . shown below. ' Ask students to- calculate the amount - of
l - 'heat produced per gram of fuel used for, the four reae—
‘ t:ions. : : o i . S ',/.- s
- : P : C " 'Q;/' .
Discuss the d1sadvantages and advantages of,each fuel* ca e

1) The burning of coal ‘f‘ ot t

' Carbon (coal) + oxygcn gas produces carbon dioxide Lo
- N gas + h/at ‘ B - , ,.’ ’
+ -
‘ © alculate the calories per gram of carbon burned R
! N N . ) - . ..
. ® - yooA . -
- C . 94,000, calories } IR L ey
o - 12 gms. = - per 1 gm_o{ carbon‘ll | i
. 2) The'burning of hydrogen °* . gl o CoTe T -
, Hydrogen gas + oxygen gas produces water #‘heat _; ; :
+ - + \ o Y
By * Pag) aernzou) 68, ?or cal/2’ gus .
> IS CalcuIate the calories per gram of hydrogen burned -
E s » § .
LTy 68 300 calories . <~ 1 4 .
R | LT 2 gms _ = . per 1 gm of_hy rggen
'f%-. . : -~ 3) The burning of octane (a petroleum product used in
: austomobiles) - i S T
; . n
; octane + oxygen gas produces water vapqr + carbon
dioxide + hegt ' .
. . \\ 5 . 2)62(3) . - ' . !
, oA o er‘ 8“18(1) % -991{2 (2) fj8002( ) C )
| . 1,305,000 cal per 114 gus s A ,‘
) ” . . N . E R N
< n hd l.
4 LN a v
10s ~

-
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Calculate the calories per gram of octane'

1 305 000 calories calories per gm
114 . grams | o .
\‘4) The burning of methage (natural gas)

»

dioxide + heat R ;

219 000 cal per 16 gms :

=
Y

’

Calculate the calories pcr gram of methane o

\, T i Y

| // 210,000vcalories ;
T 16 gms . o -
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PURPOSE:;_’/} To promote understanding of confltcting arguments abvut
. ' the safegy of nuclear - power. - : )

7

LEVEL: = = Junior-‘Senior High School
S % ) » B - .
SUBJECTS: - = Science - R
‘ S Social Studies B
CONCEPT : - Prasently, ‘most of our energy requirements are met .
+ through using f0391l fuels. However, there are other
; . alternative sources of energy such as solar, wind,
VA fission, fusion, hydrogen, hydro, and geothermal which

must be considered -and deueloped ,
o ~ . ,r)

' REFERENGE: Energz Fegpsylvania s*Ener Curriculum for the Middle
R : Grades, Pennsylvania, Department of Education, Harrisburg, <.

PA 17126. Citing an articlé frem "Scieficé News,"

. o Jauuary 17, 1976. SE 025 380, - -
ACTIVITY:. ' Have students study carefully the cdhtrasting positions .
o stated by proponents and oppdnents of nuclear power '
summarized in the artiele below. SR R N

,Discuss the article with particular attention to how - =

: _ ‘the “truthfulness of "the contrasting positions can be' .
e verified. Which arguments are irrefutable’ Which .
; - "experts" can be trusted’ How can. you be, sure7 _

T

_— ¢

THE GREAT mrcm:AR POWER DEBATE_ A
" A SBMMARY -

, " Thre. debate wver nchear energy is heating up: again, with -
U opposing positions more solidified than ever. A recent

' Harris Poll shows 63 percent of Americays favor more
nucldar power, plants, Lic anothey poll, shows 40 percent

- 8till have Mo firm opinion. During this year seaiectzons,

> tieferenda on allowing corgtruction- of more nucl

© reactorg will appear on ‘bdllots of at ledst two states

and recent Congressional hearings have highlighted the
issueg involved. In this first article of a two-part
series we present the contrasting, and often irrecontil-

. .  able, positions of nuclear q@vocates and opponents. The |

Y o second article will concentrate on the most controversial

: ' " aspect of the debate, the v _'eeder reactor. *

1

Economics B - _
© Opponént - po SR - o
X __Utilities are beginning to realize that nyclear power

« - -4sn't the -blessing'it was thought to be.' Within the °
- last two years they have cancelled or delayed orders—

*"Reprinted with permission fron SCIENCE NEWS, the weekly news
magazine of science, copyright 1976 by Science, Service, Inc.

T 2 (0
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. R . for the equivalent of 130 large nuclear pIants._ .Con-
T ' . 8truction costs range from 10 to 46 percént highér than
- * conventional plants. Uranium prices have tripled over
¢« © . the last two years. Reactors would never have gctten
this far (8. percent.of thé' country' s-power-generating
* capacity) without huge Government subsidies: before ‘they
can develop. further, more huge’ subsidies will be needed
- to bylid new enrichment plants to. transform natural
uranium into the. fuel used by reactors. Once built,

) .+« 77 . . the reactors have not'performed as.reliably .as hoped . @
' < T rumning at less than two-thirds capacity. The breeder,
-1 _ "reactor looks even worse: Development costs are pro-
s " jected to be $11 billion, but the actual cost of build-
<7 o N " -ing a breeder demonstrator project at Clinch River, B
- . Tennessee has escalated from $700 million in 1972 to
o $1 ,7 biilion today. ’ . .
. N -
\ - .o e .
T AdVocate ' a - S

Despite construction cutbacks caused by the recession,
nuclear energy is still a bargain, generating electricity
at 40°percent less than the cost -of fossil ‘fuel plants,
.even after considering construction costs. In 1974
. nuclear plants saved tHe couhtry the equivalent of 163
. . million barrels.of oil-—some $2 billion worth. The price
L _ + of uranium is-such a small part of the total cost that it
o R could quadruple again and nuclear energy would still be
. - cheaper than- conyentional power. The initial Government
- . . . subsidy of nuclear-reactors, has long since Reen surpassed
. : by private invesfment, and the projected econonic béene-
: f{ts .of the breeder reactor are more than 12 times the
cost; Of _the cost increases at Clinch River, 60 percent -
w T were due to inflation:and 20‘percent vwere .due to design
: changes., Nuclear plants are as reliable ag conventional
' ones: From 1964 to 1973, conventional plants operated an
* average of eight and one-half months a year, nuclear

e plants, around nine, - ‘
. ’A.. . v ! '._‘
A T - : Danger From Accidents -
‘ : . o i L + S oo L .
® . Opponent RO ,
[N Lo ‘ . .
o L - The dfficial Government s tudy of reactor safety, the so-

. "called Rasmussen report (SN:" 8/31/74, p. 117 and
' --11/15/75, p.,310) has been severely criticized for
. o .. underestimating human error (SN: 11/23/74, p. 330):and
e ' S not adequately considering contamination of land areas

Co : ' by. radiocactive fallout following a.majdT accident (SN:
5/31/75, p. 286) . The’ study s methodology is question-
able,. assumptions such as adequate evacuation procedures
are'unrealistic, and the Environmental Protection Agencyp
" 'says the resulting casualty figures are too low by a

A
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« - , factor of 10.. Since the ‘report came out, one of the s
C ' "accidents that couldn't happen'did: A technician at
- the Browns Ferry, Alabama, reactor, complex set fire.to -
. : the electrical control system, while using a candle to
- " check for air leaks. THe emergency core cooling system
, : was knocked out, water in the reactor vessel‘dropped
e ' . . dangerously Iow, workers argued with firemen for five
' : ‘ hours ‘before following their advice on how to extinguish
the fire, and no eyacuation plans were set in motion..

* - Advocate - T ‘ e
\ "——’-‘—‘— ‘ .
.- : .The key finding of the Rasmussen report was that an indi-
’," ‘ . vidual's chances of dying from a nuclear accident are
' aboit theysame as being hit by a meteorite—one in five
.billion. This methodology isoimprecisc but is the most
sophisticated available, and a factor of 10 one way or
the other.is practically meaningless. For workers in
Vo .~ . -~ all-aspects of the nuclear business, the most danger
__ ‘arises in u¥anium mines, not around reactors, and new
mining safety regulations afe’improving those ‘conditions.
* The Browns Ferry incident demonstrates just. how we}l the
nuclear safety systems are designed ‘to comp sate for
human ‘error.’ Despite a fire directly under: he,control _
room, ‘no evacuation was needed and no damage was sus— .
" tained by the reactor,. core or coolant piping. ‘Despite
- loss of control over some o of the cooling systems, alter-

. ‘~1 ) - native methods were. availablerand suecessfully Pmployed

“ RN There were no injuries and no‘release of. radioac*ivity.

R Regulations governing worker condhct are constantly being
T updated to prevent accidents.; \

¥
.&.
i

-

" o . » T - : : ,

. ‘ : o . .v“EnGironmentallEffects

. o

s T
T

OQRQnentt . Coi 1 S e s
In the normal operation of nuclear Pplants, same radio-
active materials will inevitably escape.and expose the
public. Reactors also give off more waste heat than

. . fossil-fueled plants of the same generating capacity,.

PR . and this thermal discharge has already adversely affected”

s the ecolegy- of rivers and lakes. The biggest: problem,
though, is what to do with nuclear wastes. Already .~
200,000 tons of discarded uranium left over in spent fuel

.. has accumulated in 20,500 steel vessels at Oak Ridge “and

" ' other sites. Some wastes remain dangerously radiodctive

. for thousands of years—long- after steel drums Tust away.

-Not. only is there a danger to the public of being. exposed
to the cancer-causing. radioactivity of thése wastes, but’ ¢.

- B - some of .them, including plutonium, are so chemically

’ toxic that accidental-ingestion of even very smill amounts
can ‘cause death. Even if one assumed that secure, long--
range storage of thése wastes could be found, the cost—

. . including constant guarding for thousands of years——would
- ., be very large. :
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"Advocale o o : SR T o ///*
. The amount of rqdiation escaping from reactors is ”;f/
_ ‘ minuscule compared with‘qatura_ly occurring radiation
a PR . on earth; ‘the average person re: eives -one~ten = 7 ...
¢ e ’ thousandth as much radiatio s from” the ‘nuclear fndustry
E . as from natural’ sources 'or medical ‘X-rays. Thermal dis-
charge could be used constructiv*ly-—say, to, heat homes i °
g _ -ag- in some other countries—if the public would acrept
‘ _ . : it. Annual- cests-of all environmental effects asso- ;
oL ciated with reactors are less than half those_assoei§’33 .
‘ ) ‘ with coal-fived piants.' Nuvlear dastes are really not
B as ‘much of a problem as ‘some have, claimed: «Long-lived
R . wastes“are only half a percent of the total ‘wastes, and:
L \' _ these are now molded into insoluble solid masses. By -
R ‘ © 2010 the total volume of these solid wastes could fit™: =
RS - = comfortably into 'a single abandoned &alt mine (a very.
AR "~ .- .. stable. geologic formation) at negligibie cost.” The \
. I spent uranium, at Oak Ridge is being saved. for use in - <
e .7 % " the breeder reactor, where its vaLue could be trillions
e LT AP N of dollars. Plutonium is less toxic than many indus- D
. . ‘,f;_trial chemicals in common’ use. . . o

. N . . . . Ce . . £
v R L . : S 4 .

S ‘ Terggrism L ‘
e e e T o
" CRRT . 0 1onent uj“' ‘

ST 'f_-{“f;~__aven if the problems of\normal reactor operation, occa-
T 5;“',sional ac idents, waste’ transportation and storage could
TSP T T ;7”‘;7:v;be overcome, .no-way ‘has been found to calculate the

T T -7 dmpact” o ‘nuclear terrorism, or to adequately. prevent
_ ﬁﬂ;gp'i.;ix‘,j‘f’ sdte- A nuclear bomb can/be inade from only 10sto§20 pounds
S e ; of - plutonium, which is ‘copiously produced in every
RS R - lreactor and ‘shipped. elsewhere for fuel reprocessing. e
fmw?'On an.pET televigion program, an undergraduate student ,
~'f,JdemonstraCed ‘how easy it would be to steal some plutonium
. -. and® design a bomb—-which experts from the Swedish Defense
PR R ;‘Ministry said would[explode. ‘But the, aim of the American.
‘ - 7 " .nuclear industry isunot just to build ireactors" here,~
L ‘;;vhere ‘'some safeguards do -exist, but rafher to export its
. hﬂtechnology,,inevitably to countries whose obvious politi—
. " -cal, instability will Virtually assure nuclear weapons
_ .-,-proliferation. "To prevent nuclear theft and ‘terrorism
.. in the United Statjs wilt require establishment of what

‘ﬂsome ‘havé called a ["garrison staté' ~to prevent it abroad
nothing can be done. . - ‘ o

‘e R . [N * \ I ’ ot ¢ Em

Advoéate S S

- o - I‘ T i . S C T

‘Rel itive to the nuclear power debate ‘the issues of
_ . terrorism and- proli eration are simply red herrings—
O e ~there are much easier‘ways*to 80 about either. In the
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' \. S j_:'{. irst place, the "10 to 20 pounds" of bomb material :
e - - /refers only to the. weapﬁns-grade, metallfc olutonium—239
- [-whigh never exists as ‘such. anywhere in the whoe nuclear
L fuel cycle. It would take from '200 to 900 pounds of . F S
, unprocessed nuc¢lear fuel té make & very crude bomb, or
25 to:70. pounds. of the reprocessed plutonium oxide—a /+ -

b much more difficult substance to handle than the =~ .=
" N - c. 'weapons-grade metal-. Designing ‘a-bomb may be simple
.f\x’ _ (though none. of . "the Swedish "experts" had actually ever

. . , ‘built omne)," but’ preparing the-materials requires an
oo  ..extensive. industrya a assembling the.device without
; o cooktng oneself is actually quite a trick. Conventional
e terrorism is a more immediate threat to civil 1liberties,
o and. .the best way to ,encourage yesponsibility among . 1
developing ‘countyies is through vreation of a working ,
partuership, based. on such projects as'nuclear power. l

»
i .. . I

. ‘Alternatives . .
N A A ' . . T ‘-. N . . -
- ngonent S . P
L . .'; Ult:[mately, Jfie reason nuclear power. development should

’y7 '; be halted is that so many better alternatives are avail-
[ able, and: heeded. development funds hawe been usyrped by
i “nuclear research. Some 40 percent of the energy consump-

e

T oW tion in the United States is unnecessary to begin with,
: _ Lot T . ~acqording to some estimates. Savings of that amount '.-' “y
fs te o v S could&easily be obtained in buildings ‘and ‘cars, through .
Ao, e -« careful redesign. The unemplcyment picture could be

Lo s btightened if we let people. také-back some of the JObS
T ‘machines took from them. For erergy increases over the
A short term, more, coal could be used if. the proper environ—
S mental protection devices were ingtalled. ' Geothermal,
-solar and wind energies are waiting -to be ‘tapped . in end-

i CE éﬁb? lesg supply in various geographical areas .and .these
Lpe L b wa ‘alternate sources have the added advantage of lending™
sl fe TN bhemselves to small, labor—intensive development.
S oo T . Finally, if one insists on nuclear’ energy,fwhy not wait-
' . ‘ ' until the much safer-fusion process is perfected, prob- . -

0 ably in the next cencuryv~ e

' ’Q“:Advocate L L o l"- L
Ultimately, thé reason nuclear power must be’ developed is
- ‘that no other viable alternatives are available,” despite
- =.n 7 . greatly increased funding. ’ The wasteful elements of * . °
S society cannot be changed overnight; the:best estimate ..
: ) is that conservation can liold down'total energy growth
Tl to 2 percent a year—still fast enough’ to double<demand -
. R ' in 35 years.. Even modifying 10 peréent of the country s
D T homes to solar heat would save at most 1.5 percent of our
' S . energy needs, but would cost at least $70 billion.  Eneérgy

vpg4 '.+ -f and jobs go together—just restricting oil.impqrts to . *

1 . ° . . ° KX
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their 19 3 levels would ensure a 1Q percént u1eﬁploy-

‘ment-raté over the next 15 years, 1f history is‘any

guide._ .Power-generating R;ants using solzar or wind
energy are now extremely expensive, causing the power
they would generate aver their lifetime to cost two

or three times as much as that from nuclear or coal.
-Opening new coal mines and power piants and ,installing -
~pollution devices will tzke years and a huge invest— h

ment. Fusion is still chancy. - &
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v-hPURPOSE q'f‘! To examine the varying demand for electricity EX
- ' v different ‘times of a day and the concept of time—of-

i ) /. 5 T "5 N

. day pricing. . ) , o o
/iEVEL L Junior-Senior High School =~ N
/SUBJECTS : Science , - o ' : o .
/ . Social Studies o . {; - NI
¥53C0NCEPT:‘ The production, distribution, and use of energy have
Y ...+  environmental,. politicaﬁl social, and economic conse-~
SNET ‘Quences. - . . ' - Do

. : S - : 3

PACKGROUND: - A factor that affects the_price of' electricity is heavy
. 7. . consumer usé& that results in "peak loads" on a generat+
™~ : -+ .ing station during relatively short periods of“time. .
‘ Home use tends to be heavy in the morning, late afternoon,
- ' and early evenings—little electricity is used between ,
" R - 11:00 p.m. and-6: 00 a.m. in most homes. L PR
: s . ; :
Many factories operate only one or two shifts per day.
Typically retail stores make heavy use.of electricity
. only during daylight and early evening hou

Weather also affects electrical use. Heavy pir. condi- N
- tioner use on very hot' summer afternoons results in very
T » ... ‘large demands for electrical power. * - S

Since electricity cannot be stored, an electric power
- station must have available.a much higher generation”
capacity than -is usually required. Some units,
. , generally the most ‘inefficient, may be operated as
o, o .- little as .20 percent of the time.- Since idle equipment
o _ is expensive, the reserve or unused capacity adds’
Lo . _ : significantly ‘to .the cost of our electricity. e
R ACTIVITY: Ask thiee or four students to read their electric
! P " meters according to a definite’ pattern;over.a 24-48
= ) \ hour period of time. A suggested’ pattern might-be' A
6 00-8:00+10:00. a. m.-.LZ 00 noon-2 00—4 00—6‘00—8 00-
'10: 00 p m. . . R <

s

) . How many kilowatts of electricity are’ used during each
v ' two-hour block of time? 1Is the pattern of  use consis-
' : tent for each student's family? If not, can the

) discrepancies be expla1ned7 \
. " Finally, engage the class in. discussing the merits of
- : time-of—day pricing. Such ‘an arrangenent (possible
' ' through special meters) would result in electricity
C s : ~ ‘costing more during periods of very heavy demand and
' - less during™periods of light demand such as from 10:00
p.m. to 6:00 a.m. How .many f4milies would (or could).
: change their pattern of using electricity to take advan-'
tage of “such an arrangement?
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: .PURPOSE: To examine driving habits in students'. families.

”
| LEVEL: S duﬁior-Senior High'School e SN S o
C . '/ . ‘\_ s ) . . ’ ) g
‘ ] SUBJECTS "Scianc . . e X f‘_-Y.y_ L
i Socia] Studises . T _
_quOEPT:' o Energy, its production, use, and conservation are
e o o essential in the maintenance of our society as we.
know it . :

RﬁFﬂkENCEf_. . Energy In The Classroom Vol. III: chtiyity_Guidesfor
‘ R -'8-12, Virginia Energy Office, 823 East Main Street,’
. -Richmond VA 23219.° ED 141 067. R

" BACKGROUND: l The Federal EnergyxAdministration in.a small pamphlet
) i " "Don't Be Fuelish" estimated that if the fuel consump-
o o . " . petroleum. consumptipn in the United States ‘would drop -
‘ ' . by over 28 million~ gallons per day. At 60 cents per
. gallon this would result in savings of about $17 million.
per day or over $6 billion per year.- '
ACTIVITY: Ask each student to rate all of the car drivers in his
. o .. . family on a good,, average, poor basis’ on the 1l recom ,
Lo . " mended driving practic¢és listed beloy. Discuss the-

et L L ratings.’ Do parents tend to- fate higher. or lower” than
‘ - o students? -Is there a- difference between the ratings
o ' © " given to men or to women drivers? Have any students'
TR . .. families: made deliberate efforts to modify driv1ng
R . : habits? .
. ) 1. _Start slowly by accelerating gently except when"

entering high speed traffic lanes or when passing.
Hot rod driving and jerky acceleration cam increase’
fuel consumption by 2 miles per gallon in city
traffic. . C . o
. 2. Avoid unnecessary braking and try to anticipate the’
_ - traffic ahead. ‘When the traffic light far ahead
P I \ “‘turns red,- take your foot off ‘the accelerator - = .
o " : }immediately. The light may turn green again by the
time you reach the intersection.' If not, there s
still a fuel saving. In coasting, the car's kine-
tic ‘energy maintains- propulsion rather than the
burning of additiona¥ fuel. There‘is‘then,less

@ . energy to be dissipated in braking. Don't tail- «

i gate. ‘This necessitates additional braking, too.

. ' 3. Drive at moderate speeds.. -As your speed increases,

"~ 80 does your car's wind- resistance—a big factor:

* in gasoline mileage. Most automobiles get about "
28 percent more miles per gallon on the highway at
50 miles per hour than at 70 and about 21 percent
more at 55 than at 70.

£
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o ! . . . . . ) 3 R
e . . \

it ' “f(_ 4. Drive at steady speeds. Hold a steady foot on
o the-accelerator as long as traffic vonditions _
permi,t. On ;&e ‘highway, 'see~sawing
: repeatedly vatying the speed by 5 miles per hour
canm reduce gas: mileage by as much as l 3 miles
per galion.. k
5. Save gas' when changing“gears. If you drive a-
car with a manual transmission, run through the
lower gears gently and quickly for a -minimum -
'gasdline consumption, then build up speed in
“higher gear. 1If you drive a car with an automatie
- transmission, "apply enough gas pedal pressure to
. _get the car rolling, then.let.up slightly on the
T . pedal to -ease the automatic transmission into high _
T range as quickly as possible. More gas is consumed
in the lower" gears.‘ :
6. Avoid unnecessary use of air conditjoning equipment.
. .. When in use, ‘it* reduces fuel economy by as much as
” 2% miles: per gallon. . .
« RV : '
I 8 Avoid excessive idling._ The average American car’
- o - consumes “a- cup of gasoline every 6 minutes when
o 7 - idling. "When you stop the car, don' t idle the
o engine for more than a minuté. " If you gre waiting
“for someone, turn.off the engine. It takes a lot
less gas to restart the- car than it does to.idle it.
. . . 8. Break‘gas-wasting habits., For instance don't pump
' the accelerator or race the engine when your car
. ) isn't in motion. It wastes gasoline. And use the
e . ) brake pedal rather than the accelerator to hold
w;" " S . . your car in place on a hill.

9. Plan. short trips carefully. Short trips ‘are costly
) , : in terms of ‘gas mileage. A vehicle started cold .
- : . .. " and driven 4 miles may average about 8 miles per
' c . gallon.' The same: vehicle warmed .up and driven.15
-  miles may average nearly 13- miles per ‘gallon. , How- |
" ever, don't idle the engine to warm ft: (a’ wasteful
Qpractice) Drive slowly the first few blocks.

10. Consolidate your driVing. .Combine short shopping
and ‘commuting trips" to reduce the miles traveled for
each action. . Patronize shops in your immediate area
as much as possible tb reduce mileage.

.1

. 1T, Pre-plan your trips. Figure out which route will
. require the least,fuél. Allow.for the fact that
freeway driving is nearly twice as economical “as
driving in heavy city traffic. Travel during of f-
peak-traffic times whenever possible. ~Use routes
with a minimum number of traffic:lights and stop
- signs. e _ . .

S
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PURPOSE: : tho‘examine the" issues‘involued (inc%pding energy
- ' congervation) in "bottle bill" legislation. ..
_ LEVEL: Junior-Senior High School . s
] SUBJECT: ' Social Studies e e
X . N ’ "‘ - e , . - .
~ CONCEPT: .,Theﬁ‘ro uction, distributiOn, and use of energy have
) . o environmental, political, social, “and economic conse-
.t : guences.v_ , AR S
. 'REFERENCE: "The MEssage in the Bottle." Illinois Office of : .
: SR Education, 100 Vorth First Street, Springfield IL 62777
> . . Y Copt
' ACTIVITY:* Present to stpdents (preferably in written. form) the .
' ‘ following background«information on‘bottle bill legis- .,
. lation introduced in IIIinois and a number of other
_ ‘ A states. TR
T, Sl | o BACKGROUNDONTHE ‘
o ' o ) . BOTTLE BILL

Y 'In 1972 a law went into effect in the state of Oregon

A which required that a five-cent deppsit be.charged on
g B 'most beer and soft drink containers, with the deposits
*,"being. rgfunded to whoever returns the containers to the -

B R -gtore.; This law requires deposits, even on. throwaway,. .
. o nonreturnable .cans and bottles.. Before passage of the
e - law; only refillable glass bottles ‘had- deposits on’ .
o "~ them and. could be redeemed for cash, : . b

The Oregon law was, 1ntended‘mainly as an anti—litter
] _ measure, but backers also argued that there would be -
. oo ' substantial savings-of ‘edergy and raw materials as
e -7 well as a:reduction in solid waste,

'Since the enactment of the Oregon law, a. number of *
o othef states have adopted similar laws.either by acts
. - .of their legislatures or through the referendum pro-
) ~ + cess. These states are Vermont (1973), South Dakota

' e '(1974) ‘MicHigan (1977), and Maine (1977). Efforts

B ' _ to enact beéverage, container deposit laws havé been
} ' " “made in many other states. In Illinois,  such legis-E
. < o o . lation has -been introduced repeatedly,in the General
' ‘_R-..',r \ Assembly, only to fall far short of: passage.'
) « 'Opponents of the deposit ‘law cofitend that'it would . ‘

cause some people, mainly in the container manufactur-
- . 1ing industries, to lose their jobs. Further, they
. '~ contend that. consumers are entitled to choose for
. } themselves betwé%h returnables -and throwaways.~ They

-




C S point to the large investmenc they have in throwaway
Co ' . containers, not; only at .a, manufacturing stagd but -also .

» in distribution and: .retailing. Finally, they say that
requiring’ deposits ‘on throwaway.cans and ‘bottles will
raise the prices of beer and soft drinks. -

#

Supporters of the law counter that new jobc will_be

. st .created to handle -the ‘greater volume of returns.
o Further, €hey'contend that consumer choice should be .
Vo ‘ ., ‘restricted whenever a product is shown to have.harm-’
\\\ ful” environmental effects. They say that increazed-

o , costs, if there -are any, can be passed on to beer. and
i L ‘ soft drink consumers, but that everyome, including .
: T ) ~those consumers, will save in terms of tax money spent
,on litter pick-up and solid waste dispgﬁal

. - . After students have: read the above background information
° . ' ~ ask each student -to complete the questionnaire on the .
‘ : next’page. o .
» . i '_ ,\ '.‘_:. ) . » I .
' a Analyze ciass responses to Questions 1," 6, 12 and 17.

What does' thée class; judge to be. the. lowest deposit .
change that would get most of the cans and bottleS/l'“
picked up° . .
: ._a L . x
o ) . Analyze cla 3s responses to, Questions 2, 7 11 and 18.
' What does ;the class judge to be the deposit change
. ‘that would least discourage consumption of beverages"
¢ - - If a discrepancy exists between these.two deposit .
. o charges, how would studenfs, as legislators, resolve "
. . the difference° : '
Ekamine responses to Question 5. How important did
) ‘he class rate gonservation of energy and other :
" . .. national resources? Attempt to explain the .high
or low rating’given. ‘ ’ c

(1N

7y
.

n
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'LITTER AND CONTAINER DEPOSIl'U"§STIONNAIR§l.

- - . ) o ) " ) e ' .
SRS o 1, When you find nondeposit beverage cans ‘and- ‘bottles: on the v
' N ’ground do you pick them up and put them in a waste containerﬂ_
Lo, < * . L - . f:"‘ 3.

a, yes E b, no. ' B S s
. 2, If no deposit were'charged on any beverage bottle and can,

, 2T ‘. you would' ~

a...buy more,..b; buy the same number, c. buy'fewer. .

m3. If you saw someone throw a beer or pop can onto a- public high-
" way, you‘would be.' » _

a. very angry, b. slightly annoyed c, unconcerned,

- -

" o o 4, Whnich of the following materials makes up the la.rgest -part |
) ; : . of litter? D . _ . ’
s e ) ’ "a, paper, b, plastic, c. glass, d. metal

S

& miacellaneous (all other materials)

5 Which of the following reasons would,you regard as the
+ ~ most important in objecting to litter? .

B . . a, unsightliness (1t's ugly), S
S / " b, danger to people and wildlife,
. . -e.."cleanup costs, SO
. . - d.. blockage .of séwer drains and drainage ditches,' -

e. damage to lawn:mowing and farming equipment, ,

f. waste of energy and other national resources...
6,.Would you pick -up a beverage container and carry it to-a
"store if you. could earn_a deposit of S cents?

a,. yes, b. .no;'

7. If a deposit of 5 cents ‘were charged ‘on all beverage bottles
and cans, you would: I

., ' : ’ ’
Y. % .

. S a, buv more,. b. buy the nge number, ¢, buy fewer.

8. Which -f the following metho s would most effectively reduce
- litter° . : . -

) . . &, enforce more‘strictly present anti—litter laws
- . . 5 -using more” police, ° - )
~ b. .increase fines .for litte(ihg, o
_ - c¢. charge a deposit on all beer and pop containers,
(A ' o . vhether or not they are refillable, to “ensure.
' _ their return, o . -
d. 'imposc a cleanup tax on businesses that selJ
"+ ' . commonly littered items,
. e, more cleanup campaigns and. anti—litter advertisements.'




3

9.

10

11,
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If you saw someone throw a beer or pop can into ‘your
neighborhood ,park, you would be: ‘ﬁ_
a. very angry,

b. slightly annoyed co unconcerned

Fe T

What kind of beverage container is most common in 1itter7 o

a.~the-returnab1e, deposit;type, _
b.=the nonreturnable, throwaway type.

If a deposit of 10 cents were charged on ail'b verage
bobtles and cans, ‘you would: . v~ .
v O .
a. buy more, ﬂb.~buy the syme number, c. buy fewer,
Would you pick up a‘beverage bottle or can.and'carry"it to
a store 1f you could earn a deposit of 10 cents?
.b. no.

-a, yes,

[

Compared to. throwaways, the per-ounce cost of beer and

. soft drinks sold in returnable bottles is' e

G

F - .
.

'a. morenexpensive, b. leBS'expensive,

. -
C.. the same,

A deposit charged on all beer and soft drink bottles and
cans sold today would ‘be:

[

undecided :

—ts

a.da good idea“ b. -a bad idea, -c.

Which of the following‘materials makes up the largest .
amount of litter’ : :g :

.

a. beverage bottles and cans, . -

b. -vehicle sErap,.‘i ’ : e -
- C, food wastes, Sy _ \
'd. " paper and plastic packaging and containers.

If you saw someone throw a beer or' pop can into your
-front- yard you. would jbe: i

2 ©

a. very\angry, b slightly annoyed Ce unconSerned.

\ -
Would you pick up a beverage container and carry it to a

18,

store if you could earn a deposit of 20 cents?

1
.t

N yes,,‘ 16:

“bottles and .cans,

‘a., buy moreL

'no.\

<

\'.

you wouldz .

‘\ \

b. buy tbe;same number,

[y

~ -

If a deposit of - 20 cents vere. charged on all beverage

c.vbuy’fewer.

“ by
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.. PUNPOSE: i_To become aware of problems associated with gasoline
. ST - rationing 1 the’ Unitgd States. Ce S
" LEVEL: 'Junior-Senior High. School LT )
. SUBJECT: - Soctal: Studies T,
‘ CONCEPT: | The production, distribution, and .use; of energy have
ol T s environmerital, political, social and ecoanic conse-
' o o ' ‘quences. - . o ..

. BACKGROUND: - When the U 'S. rationed gasoline during World War II
~ o+ .+ = Y there were about 25 million automobiles-on the road.
- - In 1975 the country Had registered, according to the
' World Almanac, more than 130 million vehicles.

: A complex system that often led to: black marketing and
- other ‘efforts to bend the rules was created to ratiom

. i'gasoline "fairly." Car ‘Owmers received "A," "B," "¢;"
o ? 0 or "X" ‘stickers that ‘were pasted on the auto windshields.
oo : o .. The MA" sticker entitled the car owner to a basic ration

- : .. ° . of four gallons a-week yhich was latér reduced to three
a ‘ ’“‘gallons. The "8" sticker entitling the ovner, to extra
- gas was given to. persoris whe could ‘prove their cars were
. needed to get to work. The "C" sticker, ‘and more gaso-
« - 0 .+ -+« lime, was gilven to workers: such as physicians who - could
‘ . : - prove that extra gasoline was necessary in their 1ob
‘The "X" sticker exempted a vehicle from rationing and
. was available to very few drivers. B .
* N .0 - . . - .
~'RAtion books and stamps accompanied stickers. Buying
‘gaso ine. requirea stamps as. well ag” money., The service-
etatlon operator was required by the Office of Price N
. ;Administration to. turn in° stamps ‘to account for all
_ the gasoline he purchased and sold C e
‘nfSpeed 1imits were reduced to 35- miles per hour and a,
‘driver caught speeding could lose his gasoline ration.

,During a period in 1943 when the gasoline "A" ration
- was three- gallons ‘per week, the Office of Price Admin-~
istration banned all "pleasure driving." Essential _
: Kdriving was. defined by OPA to include "necessary" shop-
- . ping, getting medical attention, attending funerals or
. ~. thurch services, and meeting emergencies involving
P _ Athreats to life, health or prOperty.g

-

3

[ - - While OPA reported’ good compliance by a large majority = . |
o ' . ‘of motorists, a’black market developed using counterfeit
At : 3 or ‘stolen stamps. By the summer-of 1944 several huﬁdred
* *black marketers had been convicted and several thousand o
‘drivers had their gasoline rationsrevoked for using
illegal stamps. . . ¢
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ACTIVITY: . Review with the class the U.S. experience with gasoline
AT rationing summarized" on the previous page., As a home-
) work assignment, urge’ students to discuss with grand-
: . parents or other’ 6lder *‘persons their judgments about .
L a __the effectiveness of the gasoline rationing system
: . - used dyring World War II.
: S 1Discuss as a class, or. in small groups, ‘the applicability
Co of such a rationing system in the Unitedqﬁtates today.
A In the event that a very-severe gasoline shortage pre-
. - dicted by some’ péople actually develops is rationing
o ‘ 'inevitable’ What other’ options are available’
g . -
T : ;
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“PURPOSES

- LEVEL:

SUBJECT:

CONCEPT ;

REFERENCE:

ACTIVITY:

- 122

-

'To conduct a public opinion poll on energy issues. %

& .
.

Junior-Senior High School

. <
“

Social Studies . ° »ﬁ: _ T

.

" The - production, distribution, and use of eﬁergy have
-environmental, political, social, and economlc ‘conse-

quences. . v.
L4
o

iEnergy In The Classroom Vol III: ‘Activity Guide for

8-12, Virginia Energy. Office, 823 -East Main Street
Richmond VA 23219 ED 141 067

Ask each student to use the energy opinion questionnaire
reproduced below with at least two adults and two
students of their age group.

,'Poll data: obtained and analyze to determine areas of
_ agreement and disagreement'between adults and students.

@ .
© ENERGY OPINION POLL
This {s a public opinion poll. We are interested in
your views of our energy crisis. Please take a few
minutes to fill out this questionnaire so that we may
have a better understanding of our community.

'Pleé%e check the appropriate anSWer 'in the column next

to each'question.'

Yes ~_No ' 1. Do you believe there is an energy crisis?-
__yes ~No 2. Does the energy “‘crisis affect you?
__Yes ___No 3. Ddes the energy crisis affect your fam:fly"

4, Who is affected most by today's energy crisis?
Number each category according to priority. - Number
1 1s most affected and number lO is least affected

B

— oil companies - ' ___ politicians
__ industry . ___ diplomats

- local cities or towns .__ 'coal miners
__ small businesses ___ your family

__ poor peopl° , ___ electric utilities

' Analyze and discuss, if possible differences of opinion
. which appear to be related to income level* level of educa-
'tiqn, and field of ‘work of the respondents.



. transit could conserve

~ 10.

13,

" 14,

Check the appropriate
answer to tell us’ how
you feel about each ‘
statement.

'Strongly?
Agree
No

« Agree
" Slightly
Opinion

In our community, mass

~

energy.

v-i- S 123‘ {, . . .:a . -

Slightly
Disagree

o
0

Strongly , -
Disagree

Most people should be will- - |
‘ing to .carpool ox- take the
‘bus to work rather than

drive their own car.

Major oil companies are

‘sincere in their search . -~
. for new energy sources.

i)

Cheaper sourcesvof‘energy_
would be just as beneficial .

. to the major oil companies

as to the consumer.

Today's energy balance
hinges on the Middle East

‘situation. .;

The U.S. is right in
‘supporting Israel. regardless
‘of the threat of another

Arab oil embargo.

* Cal is cheaper than ofl,’

and therefore should be
used,whenever possible,

even at the risk of air Do T .

pollution. - »

There are many beneficial
effects of our energy -
crisis.

Many lives have been saved
by driving 55 mph; there-
fore, the speed Iimit ,
should never go above that.
level.

New automobile engines have

" been developed which con-

siderably increase gasoline'

-nﬂleage. _ % /f;

15,

- ing in the near future,

The government'hill”help.us
all by imposing gas ration-

T

1 2_.6
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22.
" © ' to take energy conservation

23,

_ 24;'.

Thirty years, ago’ there was

. Gas-rationing is the best
& i
- -Way to\make Americans: use ,

less gasoline.

:Twehty years ago there was-

no colox. television and: most
people did’ not have dish-
washers or clothes dryers.
We would 'be better off if.
these apoliances were taken
off tﬁe market.. ,

» Businesses shopld save energy
"= by removing all advertising,
' lightSQ - ‘ \

B

"no energy crisis. Techno~

. )logy is responsible for our '
- "problems today o

No one has a £ ght to keep
their house heated above 68C

" in the winter %me. o o

'Electric utilit .es shoiuld be
forced to reduce' rates so
that' everyone, regardless of
income, is “able. tb have all
“the electricity they need.

It is not my responsibility
seriously. After all what

difference does my attitude
make? - e

. _ \

Most of our energy and,
environmental problems'come

" from the careless wasting

of our resources. \”.
The energy crisis has caused
most ‘American families td
reduce driving, turn. back‘
their thermostats, and edu-

< cate themselves about the '

energy situation, . A
- o . A

Strongly

FL]
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25.

26.

gources of energy.

" Major oil'companies con-

trived. the energy crisis,

- causing long lines at the

gas stations: and increased
prices. , R
. )y .
control of our natural
resources and imposed strict

" regulation on energy constmers, -

the energy crisis would dis-
appear. - ’ : L ,

Increased federal spending is
Justified to support scienti-.
fic research into alternative

_Industry ‘consumes ‘a major por-
‘ tion. of our energy and there-

fore should pay a higher price
for it

.o
1

Nuclear power is really the -

B
.~

> L) . U =™
el - g —a -0
WY WO O & = 60k,
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.

answer to .the energy crisis, -

Scientists know all they need

~ to know about reactor. safety.

our- society.

10 is least important.
moral decay .
environmental pollution.

___._planning, design, construction problems

___ drug abuse "
_-._racial tension

____ inflation ~

___ unemployment

—_ the energy crisis’ _
____ government corruption -
____ big business:

.0

.

, Just how important is the energy crisis in America?
Number each problem according to its priority in -°
Number "1 is most important and number
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" PURPOSE: " -~ - To examine the relationships between major 1inventions
. - . and increased energy usage. . o .

LEVEL: . Junior—Senior High School )

: snam:'r~ ' 'Social Studies T ‘

: CDNCEPT " The production, distribution, and use of energy have

environmental, political—‘social and economic conse-

quences.h . ¢ .
. ’ 1] P ~ ’
' ;.ACTIVITY: Ask each student to list on a sheet of paper eight major

, ' : inventions of the past 100-150 years. From the individual
e g responses. develOp on ‘the chalkboard a-master list to show -

. range'of regponses and ‘the several inventions listed by .
o " " many students. It is very likely’that the automobilei
s e airplane, radio), television, motion pictures, electric-
: oo light and several others will be cited often by students.
Typically, inventions require~an energy source such as '
R o electricity or'a petroleum product to make them operate.
- . : List beside each major invention the energy it requires°

-
z

 After usirg the above procedures as introduction,rask each
student to select one of the inventions as an area for
individual study. * Through encyclopedia-type research,
~ " the student should develop insight into t:2 importance
. " of the invention together with an assessment of how
S B} increasing energy costs will affect it. ‘The research
L ‘ might .well be’ summarized in an oral or preferably written
: * report. - . L.

v
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PURPOSE: - » To examine reasons for the popplarity of autbmobile

— .. -transportation.' _
( iEVEL: _{iA? Junior-Senior High School ] '3.. '
' SUBJECT:  Soétal Studies . \ ;.
-CONCEPTE.Y' \ The production, distribution, and use.of energy " ‘have

»environmental, political, social, and economic conse-.
quences. ~

\

" ACTIVITY: Develop with input from the class a-list of methods of

transportation used by persong around the world to move
» « ' from home to work. ‘Students will likely identify such
: " methods, as private ‘automobile, bus, taxi, and commuter -
* train. commo used in the’ United States and other-

- ° Western ¢o tties. Students, with teacher assistance, -
. % .. ..+ can.also identify modes of transportation such as walk-
S ) ing, bicycling; animal drawn carts, rickshaws, and motor
.~ i ‘scooters used’ far more often in lesser developed ‘coun~
'-\k ' . tries than in ours. : . ke , , : <
S After developing the list, ask each student or small
' group (2-3) ‘of students to try:to list five reasons-
why the United States has such an enormous number of
S automobiles. The United States, with more than one
' - registered automobile for:every two persons, leads the
< world in using this form of. transportation. Why -do we
T have so many automobiles (per Capita) in the U. S A.?
. L Ask students to share and discuss the reasons they have
Yool e cited. Discuss, in general - ter%s, the origins of these.
- reasons.- Were they. economic//social, bolitical, _
_ o developed internally by rational' thought’, motivated ..
. N _ ' ".kexternally by outside forces, or others7 s
i Finally, 4f time ‘and interest permit,’ specuiate on the :
. o future of the’ automobile in the-U.S. and the world.
. - Is it likelyﬂto;be uore or less important? Why?
. . '..Q B . "' N . o : . .

. - - . . . o
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CONCEPT:"

[

REFERENCE:® .

BACKGROUND :

ACTIVITY:

'hiﬁg :ﬁ"e“ r ’L‘ -,‘j -

To, examine v. S. efforts to conserve energy. RO

Junior-Senior High School

Social Studies
The production, distribution, and use of energy have'
environmental, political social and economic conse-

vquences. oo

The Potential of Energy Conservation. . Executive Office.“

of the President, Office of Emergency Preparedness,

' 0ctober 1972. e .

r

In’ 1972 (prior to the Arab oii embargo) the publication
cited above identified six promising things that could .

- be done to .conserve energy-. These were:

2 .
Improve insulation in homes wo L
Adopt more efficient air conditioning L
Shift dintercity freightatraffic from highway to rail

Shift intercity passenger traffic from air to ground -

Shift urban passenger’ traffic from automobile to
"mass transit - -

Introduce more efficient industrial processes and
equipment

w
© ! .

The,energy'program enacted by'the U.Ss. Congress in 1978 .-
~and signed into law by President Carter, continued to

stress the importancgiof conservation of energy. '

Review with thesclass the recommendations made by the'
President's Office of Emergency Preparedness in 1972.

) Ask each student to discuss’briefly in writd ing how he :

believes the.United.States has responded to these’
recommenrdations.. Does the student have “personal know-
ledge or believe that citizens have improved home
insulation? Adopted more efficient air conditioning?

~ Shifted freight traffic’ from highway to rail? Shifted. -

passenger traffic from air-to ground? Shifted urban
passengor traffic from automobile to mass transit?

5
Involve students in ‘converting thetr written.answers

- to a five—point Likert scale of strongly agree, agree,
' neutral, disagree, strongly disagree and tabulate

responses on the chalkboard Discuss results.' . -

What recommendations have received-the most support'from
the American public in the past six years? Why? What,

‘if anything, can be done to achieve the other recommen- ’

dations more successfully? _ -

.'a,;

"
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PURPOSE: - . To examine the relationships between growth of cities
- . and increasing use of energy. ‘

1

LEVEL' Junior-Senior_High'School -
- ? . - ! - ¢ "
nSUBJECTS' "Social Studies . ) v
) . -Language‘Arts - o ; S,
. o : :
CONCEPT: _ jThe production distribution, and use of energy. have
- - -environmental, political social, and economic conse~
quences. : .
- ACTIVITY: Review witﬁ the class the fact. that prior to James Watts'
. ) o development of the steam engine, no city on earth had a
L T VR population of one million people. Today several greater

. metropolitan areas have a population: that exceeds 10 ‘
million. The World. Almanac identifies more than 120 v
.cities with a population greater than one million.

A,_‘
Lo

~ Cities use enormous amounts of energy. Food must.be |
. . “brought in, waste removed, workers -commute .from home
‘ to work elevators life, objects etc., etc.

Ask. students to write:a paper in which they explain how
modern technology, powered by our present energy sources,
has made possible the growth of cicies. :
4 The assignment might be used as ‘an in-class without
s o preparation activity to introduce the ‘topic of city

_ dependence on energy or it might be assigned as a,

. _major paper to be developed with use of out-of-class -

research _ .

e

132
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PURPOSE:' .7 To examine relationships between energy costs
, ’ ' and lifestyles . ) ‘ | )
, L ' }
LEVEL: Junior-Senior High School o T
. - SYBJECTS: .. Soctal Studies
g L, : ,Language Arts
" CONCEPT: : The production, distribution, and use.of energy have
. o ; environmental, political, social, and e¢onomi¢”conse-
T S quences. = . ’ L ' ' : '
, -« ACTIVITY: Present to the class ah "iffy" question that involves a

. .great change in the amount of energy available to typical -

American families. S e o

‘ fEncourage students as they work- individually or in, small
groups to use the information they have as well as their
imaginations in developing answers._ Answers might be

- - oral, in short story form, in a. play, @r in a cartoon.
- . Pose questions that relate closely to energy usage
patterns of students and their families such as:

what if gasoline rationing became necessary and
v . your family travel by car was limited& 50 miles
e 'per week? -
. ) . what if. the energy to heat your home costs three
'4/ : , : times as much as it now does? What. would you do
' : ' ""to help pay for - the greater cost7 :
| what if gasoline stations Vere closed every weekend?

. ’what if an electric power shortage forced. the elim- -

- . o 'ination of night-time athletic events?
%{;;ﬁ; what if the cost of gasoline reached $2 00 per‘~ R
AN ) gallon? . .

v

L what if an electric power shortage forced your family
. to reduce.its use by 50 percent?

_ what if some scientist discovered a way to make |
. _ "gynthetic gasoline" as good as our ‘present- fuel

" but it could; be made so cheaply that it would sell
". for less than 20 cents a gallon?
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o PURPOSE: . To deve10p vocabulary useful in energy study through
P ' T, use of.a word search puizle. - -
LEVEL: . Junior-Senior High School :' - -
SUBJECTS: Language Arts . ) ' .
' Seience - o . - . : - .
" Social. Studies T Y

. CONCEPT: _Energy; is ‘so basic that nothing moves or is accomplished
' - without ic. . ,." . K

~-.REFERENCE: /;Dklahoma Energy Avareness Education, Energy Education
: /7 Activities; Grades 4-12. Oklahoma State Depagtment of

' / .. Education,” Oklahoma City, 1977. 'ED 153 820.
. ACTIVITY _ The block below contains at least 60 Words applicable
o ’ to a study of energy. Words may be found on horizontal’

vertical, or. diagonal lines or in reverse directions. -
A list of words to be found is furnished Students
- should draw around the energy words which they find as
‘has been ddniyfor the sample Word "power . - i ‘

+
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1. ‘atom
-2, . energy
* 3. calorie
b, carbon .
5. coal o
*6.. community. - <
7 eontrol .,
'8, .coolant =
"..9. critical mass
+ *10. .core . S
11. ,ecology N -
. 12. environment
~13. fission .
14. fusion® .
A 15. fossil. .
.4 16, fuel - =-','
- 7. fooed © -
.18. element
"19. gas :
. 20. hydrocarbons, s
. 21, electricity -~
22, “don”
- 23. kilowatt
24, mass -
25. ‘matter
26.. nucléar _
- 27." particulates¥
28. pollution
-.29. population -
30.. power :
£

31.
32.
33.

34,
.. 35.
.j 36‘1

37.

38.

39.

40,

41.
42,
43.
44 ¢
45,

46,
47,

48,

.
e

49.
50.
S5t.'

.52

53..
54,
55.

’ 560

57.
s8.
59.

- 60.

“red&cling ff
-smog . -7 -

steam-
solar

‘geothermal

wind . -

-

water
- aranium.
‘waste -

appliance

-generation

beat
storage
BTU
demand
kinetic
petroleum.
potential

* chemical,
. coke
‘combustion

crude -
gasoline -
generator
heat
resource
barrel
work

- N

sun .
? (see if you can find it )

v

e

ooy
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" LEVEL:.
-SUBJECT:
i
.. CONCEPT:

REFERENCE: -

% ~

" ACTIVITY:

" "Solar Energy for Heating and Cooling.
leaflet OPA-008 (3-78) available from U.S. Department of
" Energy, Office of - Public Affairs Washlngton, DC 20585.

~ ‘loverhead projector. . R,

13s - . - .

B To understand detailed principles of solar, heating and

cooling.. _ _ 5

iSenior High School
“Science

, Presently, most -of our energy requirements are.met’ through

" ‘using fossil fuels. However, there are other alternative
‘sources of 'energy stch as solar, wind, fission, fusion,

.~hydrogen, hydro, and geothermal which must be considered
’and devefoped o , _ :

‘An informational 3

Secure copies of- the leaflet which ‘contains a-color drawh :
ng of the solar heating and cooling 'system reproduced
below. -Distribute to students or present the material” by s

.
¢ :

j,Assign students the responsibility to master understand—

ing of critical: components and principles involved. in
such a system. .' What improves the efficiency of collec-
tors’ What working mediums are used from collector to

"_storage tank or area? What storage® nmdiums are commonly

used?. Why? How does the absorption refrigeration method

- work? ' What materials: are used .as absorbers’

i

E After thorough study—discussion of the principles lnyolved’

ask a heating—cooling contractor to. come to the class and’ "
discuss the practicality of such systems -in the area he. .. =
serves. - If he 'is. unable to come to school, students might
interview him in his office or by telephone to get his
_assessment .about the problem.’ B :

e Liquid Befrigeront

2|

.,\' . 7 o ‘ . . Absovphon CookslSi(sfetl
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,:?URPOSE:‘:-'> To measure student ability to. obtain good- gasoline mileage.

..3#

LEVEL: - SeniLr High. Sch601 T
. .f : SUBJECT' o Scienqe (Driver Education)
e . l B . . ‘_'
CONCEPT' . Energy,mits production, use, and congervation are essential< .

+ .- 1in the maintenance of our society as we know it.

- R . e o r L
. ot .

,ACTIVIfY: . It should be possible, at relatively small expense, to
S modify the fuel szstem of the school's driver education car

i so that mileage obtained from a quart of gasoline might
, be determined. ;-

- Near the end of the driver education program, each student
in the class should be given the challenge of coaxing max~

.imuilm mileage from the quart of gasoline allotted to him.

. . Students should be interested in seeing how they rank
: _ when' compared with others in the ciass. -If it is possi-
- ble to: establish driving conditions that do rot vary much,

the instructor may wish to establish a minimum mileage .
figure as one of the conditions for passing thg course.
- : 1S .
. ' _‘.This activity should emphasize to-students_the importance -
of factors that affect gasoline mileage such as motor
tuning, tire pressure, rapid acceleration, - excessive
braking, and steady rate of driving.

LA

R




e .;1 f?URPOSE:_.uf

'_szm.-

.SUBJECTS.

CONCEPT:.

_BACKGROUND:

[

ACTIVITY:

E)
M

Senior BigE'School"{z-'__x L ' -."": .

137

Toxattempt to improve gasoline mileage in\student driven
cars. . s

".

Social Studies

' ‘Science (Driver Education)

LY
The production, distribution, and use of energy "have
environmental, political, social, and economic conse-
quences. T - . l\_ﬂ
The cost of gasoline has ‘risen markedly since the OPEC
embargo *in '1973. 'Many persons believe that within a
few .years gasoline prices in the United States will
-equal or exceed the cost of $1. 00 or more per gallon
which is now charged in European countries. .

DriVing habits greatly affect gas mileage ‘and thus the °
cost of operating an’ .automobile. ‘A report to the. '
. Congress by the Comptroller General of the United States .
includes the following.., . :

Tests conducted by the Automobile-Club of
-Michigan: showed that cars gould experience as
much as a. 44 percent loss in gas mileage when °
. operated by a poor driver as compared to a
good driver. To determine the effects of bad
driving habits, the test driver made jack
rabbit starts, rapid stops, and weaved in and
out of traffic. The Club also ran'the tests
using good: driving techniques including smooth
. acceleration, travel at an even rate of speed,.
and using brakes only for routine stops.
‘Traveling in mid—afternoon traffic, the test
car got 14.36 miles per gallon using good
" driving habits and 8. 11 miles per gallon with
-bad habits.

Suggest to class members who drive their own cars that

, they make a careful check of the miles per gallon

they get as they follow their regular pattern of driv-
ing habits. If students already know .this figure

thia step can be eliminated.

‘Ask students to check the mileage they can get during

a week of .driving in which they follow as carefully as
they can the good driving habits of smooth acceleration,
- travel at ‘even rates of speed, and use of brakes only

for routine stops. - _ 3
4 -

Collect‘da*a from students who participate in the exper-
-iment" to ascertain increase in mileage per.gallon of
gasoliné consumed. Discuss the results. Are _the -~
savings worthwhile’ ~ ‘
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.,:.:40 ) o 4‘. ) . A R . “:', ‘ . . .
.;41. . _PURPOSE:" ° To examine the attitude of a public utility .company
“ Lo o toward mandated pollution control equipment. '
CLEVEL: - Senior High School ' "
. SUBJECTS: - + Setence " e
St - -Social Studies : -
‘-COﬁCEP": 4 uwThe production, distribution, and use of energy have
i ' L environmental, political, social and economic conse—‘
: quences.
REFEREﬁCE: "Plain Talk About Environment." A consumer report

issued by Ohio Edison Electric Company.

ACTIVITY: Distribute to the ¢lass the: following example quoted
: from the reference cited.  Ask each student to read .
- the ‘material carefully and to decide whether he agrees
or disagrees with .the thrust of the ~articie.

, Ask for volunteers to debate in an informal way the
6. validity of the arguments advanced. Open the debate "
to a general class discugsion to ascertain how many
agree with the utility position.. Ask those who dis- '
agree to present sound arguments to justify their :
'position. . o

A Case in. Point

The Bruce Mansfield Plant being built by Ohio Edison's _
~ subsidiary, Pennsylvania Power Company, in Shipping-
port, Pennsylvania, will cost about $1.4 billion when
- completed. Almost 33 percent of that total cost will
~ go for pollution control equipment, including an
' ... experimental sulfur removal and disposal system -
PR ' required to meet state and federal regulations.

It“will require a massive "scrubber" system that uses
1 lime and water to absorb the sulfur oxides from the
- ' gases: resulting from the coal being burned in the
plant s boilers.

It will ‘require about 400 tons of lime per day for each
- . of the three units of the plant—about 400,000 tons per
' " .~ year when the-three. units are operating.

It will require the largest earth and rockfill dam /in
the eastern United States to close -the end of a valley
six miles from the plant to create.a disposal area/ for
the waste slurry when it comes oyt “of the scrubbe.
systein,

/

The dam .and ' the disposal site aione will cost an/esti-

mated $88 million. . .o /

’




Prom the system 18 OOO/tons of waste sludge must be o
'disposed of every day—-2 750 000 tons every year.; S

ot ff.;And the- cost of just the solidifying chemicals which QJ- S
Sl 'must be added to the slurry will total about-$3,600,000 © "+
~ .. fayeary ‘and .about 10 million' gallons of fuel oil will '

. “be'requiréd to reheat the. scrubbed ‘and cooled. gases to.
.ij<provide additional'buoyancy to enable ‘the gases to tise’
T - .. . to.greater heights for better dispersion. That oil _
FE T could heat 7 500 ‘homes each year! - R N
| ERI L ¢ 2o ‘ .

Behind the giant dam, an. estimateﬂ 200 million tons R

of waste sludge, solidified by a developing process. on’ .

5. a-scale never before triéd, will fill 1,300° acres during

the next 20 to 25. years with unknown long-term environ- . '--fh“
mentalmqgaaequences.‘ ' : .
T Sl e e z_' . ‘ T e o ' Coe
L - "+~ You Be The Judg Lo ' P N R e
' fmkwaook at the evidence 'u-:.-"flﬁ“,n ': R '.* B e

K ;1."0hio Edison s towering chimneys release sulfur
' :-frroxides high in the air where ‘they disperse over a
“wide area, . Yet state and federal regulations demand X
~ that the sulfur oxide content of" the air be measured _
' where: it comes out of the chimney instead of at
"ground level where you breathe..f‘ o T
2, Any experimental sulfur oxide removal system is
a gigantic gamble with your money.’ Despite the
. fact that_dozens of other experimental systeme have-
been. tried the: technology has not ‘proved either :
. efficient or practical under normal ‘generating plant‘w
. GO T -operating conditions. .

o B 'Finally, even though it is Ohio Edison s: goal to .
o S . " minimize SO2 concentrations from our power plants
- ' o . -, consistent with public health. needs, -the actual

' :  level of. SO, that is considered harmful to- the

_-environment -has not ‘been scientifically established

‘and is open to serious’ question. We believe that .
o '-many of the SO2 control regulations are economically
. unsound - and more stringent than necessary ‘to protect

' public health ‘and - welfare.

[
-

'It's Time To Speak Out

T X

- —-Write to your legislators, before unrealistic state and
-federal regulations drive the costs-and the ‘pricé of
electricity any higher.

A




’

Demand that legislation concerning the environment
; start with a. scientific evaluation of' the "pollution L
problem.',' And ‘make: sure’ that ‘each request includes
a ‘consumer "economic ‘impact" study as well -as an’
environmental impact" report.

.

Ask ‘that. "real" pollutants be identified clearly and
that realistic methods be. developed to measure them.'

Require that all methods of abatement be accountablef
in terms of both benefits and costs. 4

Insist that reasonable degrees of perfection be arrived .
at.. The cost of reaching "perfection" becomes more pro-ﬂ
hibitive the: farther up the scale wé: ‘attempt to go.” The’
“first 50 percent of i pollutants can be removed at rela-

. tively low cost.” But,after the 90 perceiit level is -

reached, it often costs as much to achieve a further -

5 percent than it did the first .50 . percent' And absolutef

perfection, of course, is impossible.




";. SUBJECT:

' CONCEPT:

* BACKGROUND::

_ ACTIVITY:

- to the national 55 MPH speed limit.‘

”Senior High School

~.he additional income.

To examine reasons why the trucking industry is opposed

W
*

_Social Studies . .

‘The production, distribution, and use of energy have

environmental political Social and economic conse-'

hquences.-» : ‘ :

fThe opposition of interstate truck drivers to the 55 MPH
. speed limit is well known. Equally well known is the

fact that oh some stretches of. interstate highways, large
tractor-trailers are driven’at average speeds closer to.

7‘65 than to 55.

,Many truckerstare paid{on.the basis of miles driven in a
10-hour work period. "The teamster rate in Columbus, )

Ohio in the fall of 1978 was quoted at 23. 050 cents per

~mile, Thus, a higher highway speed that enables a -
. trucker to* travel an additional 100 miles per day

results in an additional $23 of wages earned. The

‘:.additional fuel ‘charge for the higher speed would,

sceording - to teamster’ officials, be less than half of

k4

‘ Review with the class the conhition outlined briefly
atsove-which indicates that simple economics suggests that
. the 55 MPH speed limit hurts truckers and'the tiucking

"ndus try. - “
Choose . three members of the class to defend the truckers'
positlon. .Challenge the rest of the class to come up with
- agreements they can to- persuade the_ truckers that. they
uould ‘accept- and obey the lewer nationwide speed limit. =
, . . . xkf
oo\ g

143



-é"gnfﬁhlﬁﬁkgbsEﬁv "g To examine arguments for and against higher crude oil

prices. _ |
‘LEVEL: . -‘Senior High School o SR
SUBJECT: ‘kSOcial Studies 'ﬁ,; e
CONdE?T{‘J“ The production, distribution, and use of energy have
B U environmental, political, social, and economic conse- o
quences:. : N -

-~ o,

BACKGROUND: } The formation of OPEC and the subsequent quadrupling of
: - S _o0il prices had a serious impact on the economies of .
- Western European countries; the United. States and Japan. .
During the last few decades, a high. levéel of economic
. growth and activity in these countries has been tied
. closely to: "chean energy"—-particularly petroleum and

natural gas.. o . ‘ : -

'The importance of petroleum as an energy source and as
~ . an irreplaceable base for the petrochemical industries
» 18 well: known.' Equally well known is:the fact that’
: o L petroleum exists in finite quantity. Even the wealth-
R . .. lest oil-prpducing countries in the Middlée East are
‘ concernedfégout the depletion of their reserves and
ultimate Adoss of income from the sale of this natural
+ Tesource. '

ACTIVITY: 'Ask four students to represent the large Middle East’
. .01l exporting countries -of Saudi Arabia, Iran, Kuwait
) and the United Arab Emirates. Ask these studenﬂs to’
- , develop and present to the class the strongest possible .
' . case they can for doubling the present price of oil .
($16 per barrel) within the nextthreeyears.,.‘ '

. Ask four. students to represent the large 0il importing .
countries of Japan, West Germany, France, and the
United States. Ask these students to develop and '
present to the’ class-.the stroﬁgest possible case thev
-can for the need to maintain or even lower the present
price of oil during the next five years.

Ask each student to try to eliminate his ‘personal bias

on the question of oil pricing. Simply on thé basis of

- “the facts and best arguments presented by the two groups .

. ({would he-vote to increase or maintain present oil

© -prices?. 1Is it possible to be "objective" in consider-
"ing such a controversial question? How can apparently
irreconcilable differences of opinion between the oil

exporting and oil importing countries be resolved’




:PUBEQSE: - ll'To investigate the potentialgofﬁﬁar pooling at your‘

school. _ :
LEVEL: - ',Senior Righ School o e
. \v,SUBJECTS: B -Mathematics LY )
‘ } e 'Social Studies L et o
ER CONCEPT s ‘ Energy, its production, use, and conservation are’
' - " - essential in the maintenance of our, society as .we
- know 1t. o .
REFERENCE: Lee .County Energz‘Action Cards. -Lee County Schools,

Fort Myers, Florida, 1976.° SE. 024.758.

‘ ACTIVITY: ”gu'vey teachers and students at your school to determine
I . how many, if any, share car pools. Try--to:find out what
e e keeps more people from car popling. Check home ,

addresses and. schedules. of the ‘teachers to determine '

whether or not any'of them could effectively share in

"a car pool. . How many students could share car pools?

Oheck mileage of potential car pool efforts and esti-

mate-how much energy could be saved at your school if
. all those who could, would use ‘car' pools. At the rate
S of’ $.15 a mile, how much money could your school personnel
‘ ' save by car pooling a week?. a month? for the school
year? S —_ ‘ ' :

Start a school campaign to reserve parking spaces for . .
faculty and students who participate in car pools._




N

:l:ggp3QSE!£~." To examine the diversity and complexity of energy '

; . ' problems.-
Y.Ltng: f:: ;“- Senior High School
. SUBJECTS: - “Language Arts - I
SRR ,Science 8 . P
CONCEPT: - The- production, distribution, and use of energy have
L environmental, political, social, and economic conse-~
- quences.. S - f. S
REFERENCE: = Ideas and Activities for. Teaching_Energy Conservation o o

- o Grades. /-12. The University of Tennessee Environment
- -, ' Center,. South.Stadium Hall, Knoxville, TN 37916 T-
January 1977.. ED 137 100.

e R

ACTIVITY: Review with the class the idea ‘that development of addi-
CL tional energy resources in the United States will entail
such things as "economic cost,'f "social cost," and'
environmental cost." ‘

‘ With input from the class, develop on the chalkboard a
- 1list of. current .energy development problems in the
United States such as:

o

»

{

e 1. Strip mining of coal. ‘ :
v =% 2., Transportating western -U.S. coal to easternpowerplants.. .
‘ 3. Off-shore drilling for oil .and natural gas.
‘4, Siting a nuclear power plant.
- 5. Transporting or storing radioactive fuels or wastes.
. . 6. _Siting of electric power lines.’
7, "Thermal discharges from power plants..‘
Assign to individual or small teams of students the task
of developing a written report on one of the listed
" problems. Indicate that the report should describe the
nature of the. problem; dts econormic),,social, and
_environmental impacts, and alternative solutions.
° )
-

. i3
e o oo



.
RIS
: - ‘ e"
¥
)
. .
. .
: . |
.
| \
:
| | ' -
5}: ) | -
- | ' :
l [ . | ”
| .
: I J -
‘ 4 (‘ : Al
. . .
3 . e - |
: | : |
. | | '
. | ‘
| ;
I
. | - ‘.
. .
- ’ A . '
Q ‘ . Lo
% ‘ . .
A} A
) .
| :
v. . | \ ' ‘
‘o
L ‘ 'l | h . \'
A . .
~ - '
-2 . ) | . ‘
‘ .
L
Tae " - ‘
.
3 | — .
- |
' ' | . .
; .- R
: | | . _ .
- - | . \
. -
¥ - | . ‘
W : | |
. .
, | | v |

-
o
.
"
) -~ .
.
. \
' .
. )
.
) .
- -
.
/ ’
N )
.
‘ ’
. ) —
.
.
-



"~'g’nﬁgct;.rnnumnouf‘TtACHiqc-stoﬁkéts" o

e

‘The general references listed below contain background material and .
’ learning activities\deemed useful "to’ teachers in elementary and
'{ secondary schools. .The general- references are, followed by those o
specific to elementary ‘and secondary programs of instruction. v
All references are identified by an ED fumber which makes possible
. easy :location of material’ £n the growing number of’ ERIC microfiche. y
. .collections distributed’ widely throughout the Urited States.  Each ' =
- reference’ also indicates the cost of -microfiche (MF) or hard copy
.. (HC) of the. reference 1f the reader ‘wishes to order a personal or
. library copy from the ERIC Document Reproduction Service, P 0. ‘Box
©.190, Arlingtdn, Virginia 22210

»,' B ’ [l o LR
' ot

'Qhe resumes for each reference are reproduced as, found in various o
‘monthly issues of Resources. in - Education, a publication of the. :

e - Educational Resources Information Center (ERIC) aimed toward: ‘early

'fidentification and aqquisition of reports of'interest to the ‘educa-
',tional community. L . e -

L . \

General Teaching Resources . . ~

ED lll 662 Fbwler, John W. Energy—Environment Source Book. Volume
o ' ~1l: Ener 'Societ , .and the Environment. Volume 2: Ener
Its Extraction, Conversion and Use. Washington, DC: - .
National Science Teachers Association, 270p, 1975. (Avails
L "7 “able from—National Science Teachers Arsociation, 1742,
- Connecticut Avenue, N.W., Washington,,DC 20009 - Stbck NUmber
C L 471-14692, $4. 00: prepaid.) EDRS Price MF—$0 83 Plus Postage.
HC Not Available from EDRS.

“ 5

sThis source book is written for teachers ‘who wish to | -
" 1ncorporate material on the complex subject of energy .
_ , -into. their_teaching. This work is divided into two .
/ .- +volumes, each with numerous tables and figures, along
' " with appendices containing a glossary, mathematics. primer
heat engine descriptions, and nuclear energy discussion.
Volume 1 (Efiergy, Sociéety, and the Envirénment) deals. with
energy and its relationship with conservation, the environ-
. . ‘ment, the economy, .and strategies for energy conservation.
K ‘ " 'In Volume 2 (Energy, Its Extraction, Conversion, and Use),
topics discussed intlude the rate of energy consumption,
future sources of energy, and the increased cost of energy. '

ED 11 663 Mervine, Kathryn E. and Cawley, Rebecca E. ‘Energv— -
L ) Environment Materials Guide. Washington, DC: National
‘Science Teachers Association, "68p, 1975. (Available 'from—
.'National Science Teachers Association, 1742 Connecticut
Avenue, N.W., Washington, DC 20009 - Stock Number -471-

w7 ° 14694, $2.00 prepaid.) EDRS Price MF-30.83 Plus Postage. -

HC Nat Available from EDRS.

-~ .
L 2
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= This publication is a sampling of. current energy literature.
, rThe references are divided into -four separate categories, .
o LT s \each directed for a specific audience: "readings for
. - - teachers, readings for students (grades 8-10);: readings
' , " for: students (grades 5-9); and readings, for students
- . (gnades K-6) Included in four-appendices are guides for

. , Stephen M., Ed. anﬂ Others. Energy-Environment Mini-
N N ‘Unit"Guide. Washingtcn, DC: National Science, Teachers
: L : - Aspociation, 217p, 1975. (Available from—National Science
- Teachers Associationy 1742 Connecticut. Avenue, N.W., Wash-

- t. ington,~DC 20009 - Stock Number 471-14696, $2.00 prepaid.) -
- : EDRS Price MF-$0. 83 Plus Postage. HC Not Available from .
. EDRS. . o .

AT

¢ o This guide contains a; cbllection of mini-unirs that provide
' ‘ . 'materials for science and social studies teachers’ in grades
4 PR ’ K~12.: These materials aré intended to make teaching more
L e interdiscipllnary and to stimulate_decision making in
- young children. Activities are sought that will enable
~students to: yfiderstand and use existing fundamental con- .
cepts 1in the energy-environment.area; identify and evaluate
personal and community practices, attitudes, and values
related to energy-environment issues; and make effective
' . : decisions and/or define their views of appropriate actions
N on energy-environment issues. e :
‘\ - ED 129 602 Schwartz, Sid L. Ed. Energy -Films: Catalog,‘ Energy .
‘ i, . ... Research and_Development Administration, 1976. Oak Ridge,
. ~ IN:- Enefg§ Research and Developmént Administration, 82p,
."1976. EDRS Price MF-SO 83 HC—$4 67 Plus Postage.

N ' This is the first edition of the Energy Research and.
' ~ Development Administration (ERDA) catalog of available:
‘motion picture £ilms. One hundred and eighty-eight films,
. principally relating to energy 4re briefly described and
classified into ‘three understanding levels. All films.
are. loaned free, complete borrowing instructions and

: _ request forms gre-provided.
e e - ' -

1

ED 133 192 Energy'Education Materials Inventorx,(e;e;m.i.); Part
. . One: Print Materials.. Portland: .Enargy and Man's

Envircnment Inc, 102p, 1976. EDRS Price MF-$O 83 Plus
Postage. °‘HC Not Available from EDRS. s

This publication is one of a six-part inventory of energy
_ : education meterials. Included in this part is a listing
I of print materials, including the following: teacher's.
. - guildes, : curriculum guides, ditto masters, textbooks,'
R pamphlets, and posters. For each of the materials listed,
o y the following information is' ‘included when available:
. o (1) Title; (2) Author; (3), Availability, (4) Cost;. (5)
SR "Grade Level, (6) Related Materials; and (7) Evaluation of
v §i . .the Material :

[+
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ED 133 193 Ene gz Education Materials Inventory (e e. m.i ) Part ,;~~:'-' :ff

' _ED 133 194

PN

"+ ED 133 195 - .
: " . Four: " Kits, Games.& Miscellaneous Curricula. Po'tland. . S

D133 196"

rhThis publication is one of-a sixhpart invent ry of enefgy

- the materials: listed the following items are’ included- when
: available. (1) Title; (2) Author;. (3) ‘Availability; (4)

. ‘reference include both print and non—print items for

" education materials. Included in ihis part is a listing L s ';‘f-

'"directories, ‘educational programs, funded projects, .
" periodicals, and Journals.. For each.of the materials’ .

“*available: - (1) Title; (2) Author; (3) Availability; [

- Two: Non-Print Materials, Part Onme. Portland' Ehergy 'f,'L: s
~-“and Man's Environftent Inc., 75p, 1976. “EDRS. Price ;"j; e

'HP-$0 83 Plus-Postage. HC Not Available from EDRS:. ~~ - =~ .o
This publication is one- of ‘a six—part inventory of energy -xb

- education materials. -Included’ in this part is a listing” " ™, "o

of non“print materials including the- following. films, . .. 7
filmstrips slides, ‘transparencies,’ audio-tapes, ‘and - - ‘
records: ‘For each of the materials listed .the: following

- {nformation is included-when available. (1) Titlep (2)

_Author;. 3 Availability, (4) Cost' (5) Grade’ "Leyel; - e

'(6) Related Materials, ang e)N “valuation of ‘the’ materiaJ L ,ﬂ_:.
.Energy‘Education Materials Irventorv (e e m.1i. ) Part ;"-f_ e
- Three:. Non-Print Materials, Part Two:. 16 mm Films. D

" Portland: ..Energy and:Man's Environmerit Inc., .6bp,: 1976 :.ﬂ,‘j._:-i

EDRS. Price MF-$0.83 Plus Postage. BHC Not Axailable from'
BDRS ’ 7" . R o ,:.:;:. . . B > '

e

education materials. .Intluded in* this part a.listing

_of- lem films. - For each of . the materials .is ed, the "f}.;;.

Title° (2) Author° (3) Availability, (4) Costs \ _
Level;. (6) Related Materials' and (7 Evaluatio

‘,material. \ . k ‘ ) N o el T

.' v . "
- . o

Energy Education Materials Invento;y (e.e.m. i ).\ Part e

‘Energy and Man'’s Environment Inc., 25p,.l976 . EDRS. Price “
MF-$0.83 Plus Postage. 'HC Not Availablé from EDRY. :

This publication is one of a six-part inventory o
education materials. Included in this:part is,a 1]
“of kits, games, and. miscellaneous curricula. For eac

Cost; (5) Grade Level; {6) Related Materials; and (7).
Evaluation of the material. Materials listed in this

‘teachers. and students. T ¥ RS e T
\‘ , R ';-'" . . R . . .

Energy Education Materials Inventory-.(e. eim.i.). Part ok

-Five: Reference Sources. Portland: Energy and Man's .  » -
- Environment Inc., 42p, 1976. EDRS Price«MF—SO 83 Plus R
uiPoetage. HC Not Available from ‘EDRS. _~;-.-t T

This publication is one of-a six—parg inventory gf energy.

of . bibliographies, computer sources of information, ¢

}
1isted, the following information is included wheu T 1
|

(4) Cost; (5) Grade Level; (6) Related Materials, and A
N Evaluation of the material . . : H i






ED 134 445 Magnoli Michael A. and Wert Jonathan M. A Composite-
. : ‘of Energz Cuxriculum Guides and Enrichment Materials.'
Mobile, AL: -Mobile County Public Schools, 16p, 1975.
e - - EDRS Price MF-$0.83 Plus Postage. HC Not_ Available -
' ~ from EDRS.;. s : -~ :

This bibliography was prepared to provide a listing of a
- variety of" curriculum materials, instructional materials,
and references related to energy. Each entry includes:’
A (1) Source, (2) Title, ;and (3) Comments on grade level = ¢
- ~ and price when available. Materials are primarily
. . ’ 'A '~ selected’ for relevance to grades K—lZ

KD 153 821 Oklahoma Energy Awareness Education Resource Whterlais.
' . Oklahoma City: Oklahoma Staté Department of Education,
98p, 1977.. EDRS Price MF-SO 83 HC-$4.67 Plus Postage.

. This publication is the teacher's ieference of a.series of
- three energy educqpion'publications. This teacher's . -
reference handbook provides background information and -
some materials to aid the teacher in. using the .activities.
‘in the other two publications. The many charts, graphs,
e and illustrations are designed to. provide the teacher
with graphic ways to assist students in understanding
énergy: problems and concepts."The looseleaf construction
of this publication will enable the teachér to remove T
© 'specific pages for reproduction. Topics discussed in the
elve chapters of this publication include the energy
conservation ethic, def nition .of energy, selected forms
of energy used by man, future capital requirements for -
ook ,energy, and energy conservation in agriculture. Chapter 10
R "'ig 'a glossary of emergy terms. Chapter 11" lists some T
S selected sources of energy information.
ED 156 494 Energy Education-Resource Guide. Providence: Rhode
~ Island State Department of Educationm, 74p, 1978. (Avail-.
able from—Dissemination Unit, Rhode Island Dept. of ’
Educationw 22 Hayes Street, Providence, RI 02908—no
price quoted.): EDRS Price MF-$0 83 HC- $3 50 Plus
Postage-

H
To’ help fill the needs of Rhode Island teachers for useful
‘energy education materials, the Dissemination Services -
Unit of this state' s Department of Education has compiled
_this resource guide. The entries in. this document are
o ) . , available either from ERIC or from the Dissemination
e "Services Unit; ED nuvbers are given for ERIC documents.
CNe . For all entries, a brief description along with the title

' : - and author information are given. ' The publication lists:
R : docunments that may be of ‘use in general energy education’
. N by grade levels: .(1) elementary, (2) secondary; and (3)°

' s : K-12. ‘Selected journal articles zre included along with
- ‘a resqurces .section including films, periodicals: organi-

zations, and - Rhode'lsland Resources entries. The 120-plus

documents entered.cover. many aspects of - the energy dilemma B

LT including economics, naturql resource allocation and use,

S . S ) A B . )
1 . . . N Y ) . "
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federal energy policy, nuclear power, and’ possible solu-
tions to the problems. - Some -emphasis is given to the
energy situation in Rhode 1lsland, but this resource
guide should be useful to educators nationwide.

- ,Elementarysschool?Teaching,Resources

MY

ED 127 160 A .Teacher's Introduction to Energy and Energy Conserva-
' . tion: Elementary. Columbus, OH: Battelle Memorial
Institute, Center for Improved Education; -Ohio State
Department of Education, 93p, 1975 EDRS Price MF-SO 83
HC-$4 67 Plus’ P0stage.-

This document {s intended to give the elementary school
teacher background,information and general suggestions
* for. teaching units “and correlated learning activities -

" related to: energy and energy conservation. - Secticns are
directed to: A Problem Shared by All, Ciuses, What is
. Energy?, Energy Sources, Searching for Solutions, Conser- .
vation: An Ethic for Everyoné, a glossary, and an
extensive bibliograph , poo e

i

ED 146 044 Bakke, Ruth .Energy: Conservation Activity Packet, K-2.

. ", 'Des Moines: Iowa State Dept. of Public Imstruction;'
.-Lowa State Energy Policy ‘Council, 83p, 1977,. (Available
from-ﬂIowa Energy Policy . Council, State Capitol Complex,
Des Moines, IA 50319 -$10.00 a saﬂu& 'EDRS Price’
MF-$0.83. HC-$4 67 Plus Ppstage. ‘ T

I . This book was developed in response to the concern for’
c . . energy conservation. It contains “activities that stress
: an energy conservation ethic and includes many values
clarification activities for grades K-2.  The teacher
. : _ - 18 provided with some background information on energy,
B -an extensive- teacher's annotated’ ‘bibliography, and a Iist
h . - of resources. . The topic of energy is divided into con-
cepts and objectives ‘with:activities interspersed where

W b

appropriate. " There, are over 40 pages of ditto and trans-_';»
parency masters, two posters, and a game. for.the teacher's

. use. Alsc included is an evaluation sheet for the teacher
to cssesr the activity packet. '

"ED 146,945 Bakke, Rnth Energy Conservation Activity Facket Grade
' R 3. .Des Moines: Iowa State . ‘Dept. of Public Instruction-
" ~"Towa.State Energy Policy Council, 81p, 1977. .(Available,
‘ o from—-Iowa "Energy. Policy Council, State ‘Capitol Complex,
R S Des. Moines, ‘IA 50319 - $10.00 a set.). EDRS Price s
Lo ‘ HF-$0 83, HC-$4 67 Plus. Postage.ﬂey

This activity packet for grade 3 is- one of a series .
. developed in response to the concern for- energy conserva-
) ”L'.,f »tion. It contains activities ‘that stress an energy
won - .conservation ethic and includes many vaives clarificat on
el activities for grade three. -The packet is divided into
- B ""two parts “ar:d provides the teacher with background S

L€




._f,iszy

L

Y ) information, concepts and objectives, ‘and ‘activities® for
: each part. TWo annotated bibliographies, one for.teachers
*and the other for student's, are also included. The teacher-
is provided with ditto and tranSparency master pages to
use in the classroom. An evaluation sheet and a list of

resources are also a part. of this a.tivity packet,

ED 146 046 Bakke," Ruth.. Eneggz,Conservation Activity'Packet, Grade
4. Des Moines. ‘Iowa State Dept. of Public Instruction,
Iowa Stdte Enmergy Policy. Council, ., 102p, 1977. \(Available ’
from—Iowa, Energy Policy" Council State Capitol Complex,
Des Moines, IA .50319 - $10.00 a set.) EDRS Price‘ -
. _MF—$O 83. HC-$6.01 Plus’ Postage..-. W

This activity; packet for grade 4 is one of a series
‘developed in response to the concertt for energy conserva-
“tion. It contains activities; that, stress an.energy
¢conservation ethic’ and. includés many values clarification
activities for grade. foug. The packet is dividéd into:
two parts :and provides the téacher with background informa-
tion, concepts and objectives, and activities for each
: - part..  Part one is concerned with energy conversion and
o ' - part”two with energy production and use. Two annotated )
bibliographies, one for teachers and the other for students,,
are also included. -The teacher is provided with pages
for duplication. An evaluation form and a list of resources
° are also a part of this activity packet "

ED 146.047 ‘Bakke, Ruth. Energy Conservation Activitz,?acket Grade 5. -

Des Moines: TIowa State Dept. of Public Instruction; Iowa
. State Energy Poliéy Council, 94p,,l977 (Available from—
Iowa Energy Policy Council, State Capitol Complex, Des "
Moines, IA 50319 - $10.00 a set.) EDRS Price MF-$0.83.
HC-$4 67 Plus Postage. o . , _{_'

This. activity packet for grade 5 is one of a series'’
developed in .response to ‘concern for energy conmservation.
It contains actiVities that stress an énergy conservation
-ethic and includes many -values clarification activities
for grade fives The packet is 'dividéd into two parts and
) . provides the teacher with background information, concepts.
' - dand objectives, and ‘activities for each part. Part one .
: is concerned with fossil fuels and part two with the history
. of ‘energy in Iowa. Two annotated. bibliographies, one for
‘ teachers and the other fo* students, are also included. )
The teacher is provided with ditto and transparency master
.pages to use in the classroom. _An evaluation sheet and a .
1listing of resources are also a part of this activity .
;packet" A L .

L oe

»  ED 146 048. Bakke, Ruth Energy Conservation Activity Packet, Grade 6..
-+ . Des Moines: Iowa State Dept. of Public Instruction; lowa
o State Energy Policy Council," lOZp, 1977. . (Availablé from—
.. ' Iowa Energy Policy Council, State Capitol Complex, Des
L ' Moines, IA 50319 -$10.00: a set. ) EDRS Price MF-$0.83.
L HC-$6 01 Plué Postage. o
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,This activity packet for grade 6 is one of a series
.. developed in response to:the concern for energy conserva#_‘
"~ tion, It contains activities that stress an energy. ‘
donservation ethic. and-includes many values. clarification.
..activities for grade six. The packet.is divided into" two
. . _parts and ‘provides the teacher with background informa-
# . -tiom, concepts and objectives, and activities for each
‘ part. Part one is concerred with the limits of energy
Ce sources and part two with alternative energy sources. ‘-
& S , f;Two annotated bibliographies, one for teachers and the
’ ' - + other for students, are also included, The teacher is
R T provided with ditto and.transparericy master pages. for
“ duplication.  An" evaluation shéet and a’ listing of .
' reSources are also a part of this activity packet.;
ED 147 217 'Allen, Rodney 'F., Ed. and LaHart, David'E., Ed. Saggle :
Tt :Enef Conservation Education- Activities for Elementary
School Students. Florida State University, Tallahassee;
Palm Beach County- Board of Public . Instruction, West Palm
- Beach, FL, 59p, 1977. EDRS Price MF—SO 83. HC-$3. 50
- Plus Postage. '

©%  The booklet_contains learning activities for introducing
. .+ energy and conservation concepts into the existing elemen-.
. T ' .. tary school curriculum. The activities were developed by
' ' ‘Palm Beach Counity teachers during a one-week workshop.
A framework of ideas is divided into three functional
ategories.' ‘'universe of energy, living systems and
. enezgy, and soclial systems and energy. The first two
o categories outline scientific concepis fundamentaltto an
understanding of basic energy ideas and energy flow models
- of which human beings are-a part. The third category sets
forth basic concepts in.social systems, including govern-
:mental, economic, and moral systems, the understanding of
which is vital in making decisions affecting production,
distribution, and consumption of energy resources. . Six-
. teen’ sample -lessons are, provided for grades 1-3 and 19
* for grades 1-6. Activityideas focus on t0p1cs "such as .
the sun as a source, of energy, fossil energy,'and conser-
_ o . vation of scarce resources. -The -majority of activities
s - consists of sc¢ientific experimgnts; other activities
h ' include ‘puzzles; drawing exercises, and cut;and paste,
, “activities. The activities are suggestive, rather than
" .prescriptive; feachers are encouraged to adapt and - expand
. -+ - the activities. % o L 3

S

EQ 149: 987 Environmental Education;'Values for the Future: Energy.

. A . Grades 6-8. Springfield: I1linois State Office of
v e "~ Education, 47p, 1977.. ERRS Price MF-$0.83. fHC—$2.06
. 7 . Plus Pogstage. =~ - - - ’ '

This booklet. on energy is dne of a series in environmental \
"education .for. grades K=-12; The activities contained with-
in address the effect of culture in determining energy
needs, energy ioss, and forms of _energy. -Four basic

‘_'4
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-?ﬂconcepts are 1isted along with behavioral=objectives,
‘gubject areas, key words, and definitions' for each.- The

ED 152"529

[; three ‘activity options associated with ‘each concept L
Hfinclude the following information. -materials’and . - ..

resources, procedures, discussion questions, further

~activities, and sample’ worksheets.v ‘These interdisci-
'plinarv activities are designed for students in grades

6-8

\’

Science Activities in Energz Chemical Energz

California University, Berkeley, Lawrence Hall of

e

“Science; OakiRidge’ Associated Universities, TN, 30p, . .
1977." EDRS Price MF-SO 83. HC-$2 06 Plus Postage. ”

- Presented s a science’ aetivities in energy ‘package which

ED 152 530

includes 15 activities relating to.chemical energy. . Acti-

-vities are simple, concrete experiments for fourth, fifth

and sixth grades which illustrate principles and problems
relating to energy. ‘Each- activity is outlined on a single
card which is introduced by a question. A teacher's:
supplement is included . B

Science Activities in Energy°v Electrical Energy.v Cali-

. fornia University, Berkeley, Lawrence Hall of Science;:
Oak Ridge Associated Universities, TN 34p, 1977 ‘EDRS

Price MT-SO 83. . HC-$2.06 Plus Postage.

§oen

o Presented is a science activities in energy package which

.\‘ .

ED 152 531

i

includes 16° activities relating to electrical ‘energy.
Activities are simple, concrete experiments for fourth,

fifth and sixth grades which illustrate principles and.

problems. relating to energy. Each activity is. outlined
on a. single card which is. introduced by a question. A

rteacher 8 supplement is included.

o

Science Activities in Energy°‘ Conservation. California

* Activities are simple, concrete exp
. £1fth and sixth’grades which 1llus

' University, Berkeley, Lzwrence-Hall of Science; Oak Ridge

Associated Universities, TN, 32p, 1977. EDRS Price .

. MP-$0.83. ~HC-$2 06 Plus Postage. N 5 ST _
,.Presented is a scienceactivities in- energy package which -

riments for fourth,.
rate principles and
problems relating to energy.: Each activity is outlined

includes 14 activities relating to . Energy ‘conservation.

on a simple card which is introdidced by a question. A

';‘teacher s supplement is included. :

—

3 N ’
" ED"152 532

»

£

;Science Activities in Energy. Solar Energy, 'California

‘University;, Berkeley, Lawrence Hall of Science; Oak Ridge
“'Associated Universities, TN, 27p, 1977. - EDRS Price
]iMFq$0 83.. HC-$2 06 Plus Postage. - ,’~ - SNy

Presented" is a science activities in energy package which_

;‘”'includes 12 activities relating to solar’ energy. Activi-.
s ties are. simple, concrete experiments for fourth fifth

PER
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and sixth grades, which illustratv principles and problems
-relating to energy. Each activity is outlined on a- single
, card which is introduced by a question.- A teacher s
) supplement is included. { Ce .
ED '153 819 Oklahoma EnergyAAwareness Education, Energy Education I
- Activities, Grades K-3. Oklahoma City:: Oklahoma State"
. Dept. of Education, 176p, 1977. EDRS.Price MF-$O 83
Plus Postage. HC - Not Available from EDRS. o o

This publication contains energy education activities for"
grades K through 3 and is part of ‘a set ‘of three publica-
=. .  tions. These act*vities are organized -under five energy -
' - ‘concepts: (1) ‘energy is"so basic that nothing moves
without it° (2) conservation of energy; (3) there are.
other energy alternatives; (4) society depends' on energy;
;and. (5) the production and distribution of energy have Lo
environmental and economic consequences.‘ B

_This publication is'constructed in-a looseleaf fashion
to facilitate.the reproduction of activities. Purpose,
~concept or objectlve,.materials, and activity description.f
are given- for each.activity, .Activities involve students -
in games,. values clarifications and\independent investi-
gations. Activities may be selected and used in the '
- eurriculum as desired to achieve an interdisciplinary
- approach . A

[ {

. ED 153 845 Bloch Lenore and Others. Interdisciplinary Student/

S e Teacher Materials in Energy, the Environment,. and the
Economy. 5, Community Workers and the Energy They Use,
- Grade 2. Washington, DC: National Science Teachers
‘Asgociation;’ 77p, 1977. (Available from—1U.S. Department
of Emergy, Technical -Information Office, P. 0. Box 62,
“0ak Ridge, TN - 37830 (no price quoted) EDRS Price
MF-$0.83. HC-$4. 67 Plus Postage.

) This instructional unit for the second grade is intended - .
to stimulate the child's curiosity to know more and to = '
grasp relationships through a blending of ideas about " :

. energy'with a study of the effect of the use of energy-
on the livelihood of people in the. community.“‘There are
four lessons in'the unit. The- first Introduction to
Energy, deals with the question,‘"What is ‘energy and -

o B energy: conservation°" The second lesson, Community Workers .

CL C " .-Who Work: Directly With the Sources of Energy, discusses
E ‘ ‘ farmers, grocérs, food processors, -oil. workers, gas. '
station: atteéndants, and meter readers. The. third lesson &

* s entitled Community. WOrkeis ‘Whose ‘Work -Depends on a“

e o~ Continual Supply of Energy The fourth lesson is Community

'« - Workers Who Make Decisions About Energy. Each lesson con-'

' " ~tains’ complete teacher and student ‘materials including -
background readings, objectives, teaching strategies, and
suggestions. for extending the learning outside the class-
Jroom. .. : Co ) - .




" Ep 153 846

L
.

.‘Plue Postage.

N

.BIOuh Lenore snd Others., Interdisciplinarz»Student/ .
'-Teacher Materiils in ‘Energy, the. Environment,,and ‘the

Economy: €, The Energy We Use, Grade l. ‘Washington,

- DC:. Natlonal Science Teachers Association, 47p, 1977.

(Awailable from—-u 5. Department of Energy, ‘Technical
Information Qffice, ‘P.0...Box 62, Oak Ridge, TN 37830
(ro-price quoted) ) B EDRS Price,MFeso 83 _ HC—SZ 06 '

.’__,,

: This instructional anit contains a . set of nine lessons

- on' epergy for grade one. Each lesson confains complete

. teacher and student materials. Reading skills and -

language experiences are reinforced in each activity. -

. The léssong cover such- topics as energy from food, energy

.

ED. 153 859..

- from the" sun, fossil fuels, the wind, moving water, and

energy conservation. The children examine things such

as cereal grains to learn about food energy, make clay
. dinosaurs to gét some idea about the formation time of

coal, oil, und natural gas, and become part of a pin-
wheel parade showing -the energy in wind, "

Johnson Bette and Swinton, Oliviaq Int°rdiscip1inary '

‘Student/Tearher Materials in’ Energy. the Environmeht, and

‘the Economy. Networks: How Energy Links People, Goods

and Services, Grades 4, 5. -Washington, DC: -National

. Seience Teachers Associatiown, iozp, 1978. (Available
- from—U.S. Department of Ener v, Technical Information

Office, P.0. Box 62, Oak Ridg , TN 37830-no price quoted.) ‘
EDRS Price MF-$0 83 Plus Postage., HC Not Available from -
EDR».' » . ‘ ‘ '

. The purpose of this uznit is to investigate a simple energy

network and to. make:an analogy with similar mutually ~
supporting nétworks in the natrral and.man-made worlds..
The .1essons in this unit develog the network idea axound’

a simple electrical distribution system that we depend on -
and .also into further consideration of electrical energy
itself.. The network idea in the later lessons emphasizes

‘the interdependence of the man-made network for producing

""[and distributing electrical energy and the natural ecologi-

¢al network. - "In the final lesson, the consuming end- of
thie nétwork is examined and some ‘strategies for consuming
electrical energy are examined. Students should learn
that energy. networks such as’ the electrical circuits are’

a ‘necessary. part of- modern life. ‘They are- also expected '

. ED 153 872

o

- to learn about sources, conversions, and uses. of electrical

. 'euergy. There are six lessons in thie féurth- and- E1fth-
. grade unit, Comp ete teacher and student materials are
jprovided. S : .

,‘Our World of Energy. An Iﬁterdisriplisarz Curriculum
Program: for Elementary Schools... Teacher's Guvde, Student
“ Manual, . 3 Filmstrips, and 3 Audio Cassette Tapes.

' vPhiladelphia Electric Co., Peénnsylvania Energy Education

 Advisory Council.. (Available from—Energy Education
‘Mdvisory Council,’ ?hiladelphis Electric-Co., 2301 Market

e
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L T Street r 0. Box 8699 Philadelphia, PA 19101—Teacher S
R Guide $10 00; Student Guide $1.00; Request price on i
e : quancity orders ) Document ‘Not Available from EDRS. -

This collection of instructional materials for: energy
.education in the elementary-classroom includes a .
* teacher's guide,,a stiudent workbook, and- ‘three filmstrip/
'cassette—tape programs. These materials are designed to
introduce children, in an interdisciplinary fashion, to
energy issues and  to show them what' energy is, where it
‘comes from, and what we ‘can do ‘about . the energy: crisis.
The student workbook: contains lessons ‘centering. on a
"specific topic.- Each lesson beéﬁns 'with a“section that
. reviews the previous one. Each lesson ‘ends with vocabu-
. lary words, both scienti‘ic and non-scientific, the
_ . student needs to know to understand the lesson. A ‘set -
T of energy activities . to enabie the student to have hands-
o - on laboratory experiences to clarify .concepts 1S included.
The teacher's guide contains the lessons of the student
workbook plus answers," teaching suggestions and other
helpful information. These mdterials are organized into
-units entitled: (1) Energy - What Is It?§ (2) Energy -
_Where Does it Come From?; and (3) The Energy Crisis.

e . " There is one filmstrip program for each unit. The film-
- strip programs reiterate the concepts of the units. )
X \ . " N . . ;!"i . .
\‘ o o Secondagy School'Teaching‘Resources".

II 119 992 Harder, Alma Jean and Mewsom, Carolyn Clark " The Energy
' Situation. A Two-Week Self-Contained Unit for the. :

. ' Secondary School. Dover, DL: Del Mod System, 5lp,
, v ‘1975 - EDRS Price MF4$O 83. HC-S' 50 Plus Postage;
. S . A unit of study is. presented in this monograph intended
to be self-sufficient, though teachers are urged to read
- as much material as possible. Overall-objectives are,
.. presented. Time allotted is suggested at two weeks. ‘The
C Cunit contains,ten mdni-units, plus class activities, class
o A discuasion questions, individual 'student projects, and
- -possible quiz questions. A biblicdgraphy is included in _
' . theé unit as well as five suggested field trips, possible ..
» f1lms with information relating to icost, and place’ of

; 1:. - .,‘T - procurement. Magazines and possible guest speakers are
C ' suggested

[

- ED 127 161 A Teacher S Introduction to Energy and Energv Conserva-

AT ‘ * " . tion: . Secondary. Columbus, OH: -Battelle Memorial.
e . Institute' Center for Improved Education' Ohio State

S S " - Dept. of Education, 97p, 1975. EDRS Price MF-SO 83

BT U e nc-sa 67 Plus Postage: - '

”jf{ﬁ““*“?*"““f" ~This document -1s- intended to - give the secondary school
i ' ‘-~ teacher background information and general . -suggestions
for teaching units and eorrelated learning activ1ties

. \ y
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reldted to energy and energy conservation. Séctions are
~ directed to: A Problem:Shared by A11, Causes, What is
: uergy? ‘Energy Sources, Searching for Solutions,
Conservatibn° An Ethic for Everyone9 a glossary, and
.;an extensive bibliography.» :

£

‘ Ep:l37‘100 -Wert, &:;athan and Others. Ideas;and‘Activities‘for

g Q_TeachingﬁEnergy Conservation: Grades 7-12. ; Knoxvilles
- Environment Center, Tennessee University, 223p, 1977.
‘... EDRS .Price MF-$0. 83 Plus Postage. HC got Available

;,_from EDRS.

‘This publicacion contains-a variety of ideas ‘and materials o
for teaching aBout 'energy in grades 7-12.. Topic areas
4nclude: (1) Historical Perspective on Energy, (2)~--
: : Energy Resources; (3). Energy Conservation; (4) Ideas and
. © . Activities; and (5) Appendices. .The first three sections
. ptovide background information on energy and conservation:
The activities inciude ideas to. use in science,. social
studies, language arts, and multidisciplinary areas. The
appendices include ‘a variety of useful tables of data, .
basic information on. energy, a glossary, and a bibliography.

ED 149 994 Environmental Education, Values for the Future:. Energy,
' Grades 9-12.  Springfield: ' Illinois-State Office of
. Education, 58p, 1977. EDRS Price MF-$0.83. HC-$3.50
Plus Postage.- o . . d

This: booklet on energy is one in a series on environmental .2
education for grades K-12. The.activities explore  energy
use and technology, aiong with their environmental impact. '
Five basic behavioral jobjectives are listed with activity ‘

_ options and appropriate subject areas. " Three/activities

» are given for each objective. Information for .these -

includes materials and resources, procedures, and discussion .
questions. The activities: are interdisciplinary and are
designed for high school students, grades 9-12. They-

) include role playing, games and simulations, physics
experiments, and mathematical calculations. Illustcations,

' data sheets worksheets, and- tables are also given.

ED 151 297 Energy;Activities ‘for Junior High Social Studies. _
o - St."Paul:: Minnesota State-Energy Agency, 36p,. 1977.
A "EDRS Price MF—SO 83 Plus Postage. HC Not Available

. from EDRS. T

o 'The document contains seven learning actfyities for junior i
N ~ "high students on the energy situation.. ”6bjectives are to
- . help- students gain understanding and knowledge: about the
‘ o ‘ »'relationships between humans and their social and physical
,environments, solve problems and clarify issues‘-examine
personal~beliefs and values;.and recognize' the relation-
 ships between beliefs, values, and individual behavior.
In.the first unit, "Forqreat s’ Sake,"” social-studies and . -
‘science teachers cooperate.- In these experiments the
heat value of peat is compared to other materials and it
- 1is suggestedvthat peat be used for energy production. .




ED 153 820

Y

Students collect information about the energy situation -

in‘the’ second unit. They play an energy game and develop
'Questionnaire to- sample student and community- opinions

;5about energy. . The third unit, "Implicatiions," 1is a tool-
which' helps’ students examine- possibilities,‘complexities,

interrelationships, and implications of trends and inno-.

‘vations. In the other four .units students compare the

differences energy has’ made in lifestyles consider the

'implications of alternative living as ‘energy. conservation;
- discuss what they love and hate about power'energy- and
.explore the future in terms of their own: life styles.

Oklahoma Energy Awareness ‘Education, Energy Education

Activities, Grades 4-12. Oklahoma City: Oklahoma State

" ~Dept. of Education,: 220p, 1977. - EDRS. Price MF—$0 83.
: HC—$ll 37 Plus Postage. .

This. publication contains energy. education activities for

.grades. 4 through 12 and is part of a set of three publica-

tions. Ihese activities are organized under five energy-

"concepts:. (1) energy is so basic that nothing moves
"without it; (2) conservation.of energy; (3) ‘there are

other energy alternatives; (4) 'society depends on energy;

and (5) the production and distribution of enetgy have -

environmental and- economic consequences. This publication
is constructed in a looseleaf fashion to facilitate the

'reproduction of activities. Grade: level, objectives,

materials, and ‘a description are given for each ‘activity.
The variety of activities includé laboratory experiments,‘
values .clarification exercises, simulations, games, and

”, independent student investigations. (Activities are

included that may be used in one or more subject areas .
so that an interdisciplinary approach to- energy educa- )

. tion is achieved

"ED 153 841

Brock Phyllis and Others.. Intercisciplinary Student/
Teacher Materials in Energy, the Environment, and the

. Economy: Agriculture, Energy, and .Society, Grades 10,

11, 12. Washington, DC: National-Science Teachers L

Association,. 102p, 1978. (Available from—U. S.. Depart-

. ment of ‘Energy,. Technical Information Office, P.0. Box
62, Oak Ridge, TN 37830-no price quoted.) EDRS Price”
,'MF—SO 83 Plus Postage. HC Not Available from EDRS.

'This interdiscipliniry instructional unit contains eleven:

- lessons for grades 10-12 which focus on the energy compo-
-nent of food production. ‘There are lessons which contrast

gfood production systems in various cultures and also
‘lessong which look at different systems and: techniques -
.in ‘use in this gountry.. There are lessons dealing with

" organic farming ‘and with the use of wild foods. ' Each
"~ lesson gives- an overview,- target audience, objectives,

materials, time allotment, and teaching strategies, in .
sddition to student worksheets. ‘ . N

.o




,,Jarbara and .Others. Interdisciplinary/Student/
Teacher.Materialg in Energy, theé Eavironment, jand the
- - Economy: . 3, Energy, Engines and the Industridl Revoiu= "

oo -7 tion;fGrades 8, /9., Washington, DC:  National Science”
Sy Teachers‘Association, 80p, 1977. {Available from—U.S.

R 'Department of En 'eTgY, Technical Information Office, P.0.
: S Box 62, Oak Rii,e,IIN 37830-no price quoted ) . EDRS.Price
U -'MW-SO 83 Plus. !a?*age.' HC Not Available from EDRS.

This instructional unit for grades 8—9 combines science
and social stud*es in a. Yook at- ‘the broad sogial and .
economic upheavals rhat took place during the industrial
revolution, giving ‘special emphasis to the role of energy.
The invention and .development of the steam éngine is high-
X lighted in one lesson. - Other lessons show how the indus-
© trial revolution affected the location and Erowth of .

- 153 843 Ohilds

. cities around sites of energy sources, and give greater
i -understanding of the effects of technologv n the daily
lives of people. There ar: five lessons i all, two
. s ' relating to science and three to socizl studies. Complete .
- teacher and student materials are ‘included]

.. -ED 153 844 Childs, Barbara and Others., InterdiscipliLary Student/
: Teacher Materials in Energy, the Environment, and the-

Yy - Economy: . 4, Transportation and the City, |Grades .8, 9.,
D ““Washington, DC: National Science Teachers Association,
( ~ w . b44p, 1977." (Available from—U.S. Department of Energy, :

"+ . | . - 'Technical Information Offfte, P.0. Box 62, Oak Ridge, TN
' o 37830—no price quoted.) . EDRS Price MF-$ .83 Plus Postage.
HC: Not Available from EDRS’, :

~ - . ¢
e " This instructionaL unit for grades eight/and nine tells
why and how American small towns declined as’'a result of
7+ " the availability and acceptance of automobiles, and it’
-~ télls ofithe growth of suburbs and their effect on'the o
~city. - The learning activities also ‘reldte the story of . A
the demand for cars and explain the drain on the é¢ities’
sengse of space, .clean air, and safe str&ets. "In one of e .
" the lessons, the students simulate a court trial on the * -
‘charge - "The Car Has Done Permanent Injury to Humanity". -
There are four lessons in this unit. %hey are designed to
, fit intd: existing segments of instructién in U.S. history
o ' . and civics, courses. Complete teacher And student mater- -
o o _ials are provided

" ED lS7 818 An Energy- Hist_gy of the United Stateé Grades 8-9.
e Interdisciplinary Student/Teacher Matérials in Energy,
L * -the Environment, and the Economy. W jFhington, DC:

~* National Science Teachers Associatiom, 120p, 1978.
(Available from—U,S. Department of Energy, Technical
: . =~ Information Officeg'P 0. Box 62, Oak/Ridge, TN -37830-
- ". - free, paper cover.) EDRS Price MF-$0‘83 Plus Postagta
’ HC Not Available £rom EDRS.
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_:This instructional unit contains eight classroom lessons

dealing with a history of energy in the United States for .

- use in: grade eight and nine secial studies, science, and

' - ..mathematics courses. The lessons were developed by

* teachers. ' The:overall  objective is to help -students:

understand- the present necessity to reexamine and perhags
alter our'present energy patternss’ Students study about™

_ the: impact that the different types of energy used from

colonial times' to, the present have had on U.S. culture .
and’ learu about (he physical properties of wood coal,
and oil, particularly about ,the ability of these sub-
stances to give heat. The activities in which ‘studeats
are involved include answering questions based on short.
reading selectionS°‘gathering and interpreting materials

. .from a picture; comparing the uses of energy by a colonial
‘farm family and by a family of- today; constructing a can

calorimeter; learning how to determine the energy content
of ‘wood; applying the principles of scientific motivation
‘to ‘energy data- constructing and interpreting graphs; .
making a model of a steam turbine; and learning How to’
“determine the heat content of oil. The amount of time .
needed to teach each lesson'varies from one to four
classroom periods. Each lessgn is-self-contained, and
‘includes instruetions for the teacher and student mater-—
ials. /The eight lessons are organized into three units:

(1) America's Wooden Age (1650-1820); (2) The Coming of
. Coal . (1840 1920) and. (3) 0il: Bright Promise (1880-

ED 157 819
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Energy in the Glohal Marketplacei Grades é, 10, 11. N

'.Interdisciplinary. Student/Teacher Materials in Edergy,’

the Environment, and the Economy.: - Washington, DC:
National . Science Teachers, Association, S4p, 1978.
(Available from—U.S. Department of Energy, Technical
Information Office, P.0. Box 62, Oak Ridge, TN 37830-
free, paper cover.) {'EDRS Price MF—$0 83:Plus" Postage.

"HC Not Awailable from EDRS.

" This instructional unit contains six classroom 1essons'
~in which 9th, 10th, or 11th grade social studies students -

examire the effects of competition among nations and world
regions as demand for oil outstrips supply. The overall

" objective is to help students understanhd the concept that
"energy is a commodity to be bought and sold like any other

commodity but.in a marketplace that is a global one. The.

‘lessons-were written by teachers and can be- ‘integrated
- into sodial studies, economics, world history, conten~

porary issues, and world geography courses., The lessons
are! (1) Why Some Nations Use More Energy;. (2) Energy:
Wha Has It; Who Needs It?; (3). From Those Who- Have To

' Those Who Want: The 0il Trade Routes; (4) What If.”..

'E.activities in which students are involved include analyzing;

Everyone Wants’ More?; (S) Petrodollars' The Problem of:
Too Much. Mbney, and (6), The 0il Price Game - Everybody
Plays '(A Simulation Of The Werld Market for 011)." The

.
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maps, graphs; and charts; answering questions based on
short reading selections; and playing games. Edch lesson
canﬁbe taught in 6ne classroom period. .All .teachers and

student materials are included,f _ i Ny . fi'

m 157 820 U.s. Energy Policy - Which Direction? Grades 11 and 12,

13

Interdisciplinary Student/Teacher Materials in Energy,
the Environment, and ‘the ‘Economy . Washington, DC:

- National Science, Teachers Associatiorr, 92p, 1978.
(Available from—U. S. Department of Energy, Technical
Information.Office, P.0. Box 62, Oak Ridge, TN 37830,

" free, paper cover.) - EDRS Price MW—SO 83 Plus Postage. -
. HC Not Available from EDRS. C -

, This instructional unit for use in llth and 12th grade

- social studies and science courses tontains six class-

room lessons dealing with United States energy policy. =~ .
'The overall objective is to help students understand how'ﬂ
circumstances, present and proposed legisYation, political

* action, and'the Constitution itself become linked in the

development of a national policy. ..The lessons, developed
by teachers, are: (1) The Nightmare Life Without Fuel;

- (2) How Can the United States Reduce Its Dependence on
Foreign 0i1?;  (3) The President’ s Powers: Where They
Come From and How They Are Used; (4) Advantages and Dis—
" advantages of Coal; (5) Toward the Future:' The Advantages

. of Having a National Energy Plan; (6) An Energy Poliéy is

-Born, Activities .in which students are involved include
dichssing the short reading selections; analyzing graphs

, and research; and. analyzing a case’ study dealing with .

-4e,

. President *Carter's energy poiicy. The time needed to
teach each lesson varies from. one to three classroom
periods. 'All teacher and student materials are. included.
. Also included for the teacher's reference isva brief
summary--of President Carter's gnergg policy.
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Unless otherwise'noted these publications are; availablﬂ“in both micro-'

fiche and hard {paper) copy from Educational Documént” Reproduction ,
Service (EDRS), and may be located in ERIC microfiche collections. i

Most are also available “in printed form from: . 5

. Information Refe*epce Center for Science. e

R B Hathematics, and Environmental Education L,
1200 Chambers Road, 310 @ . ..
Columbus, Ohio 43212 I
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John H. Wheatley and Herbert L. Coon One. Hundred Teaching Activities-

4n Environmental Education. 1973 204 pages.. IRC price:

—_— l.-.‘
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| ED 102 031 T B e o

$4.05]

.-g.,'" .

~John H. Wheatlev and Herbert L Coon, Teacnlng Activities in Environ- '

mental Education, Volume II. 1974 200 Ppages”. - IRC price:
" ED 125 868 A - S, o /

[

/$4 65.

.l

John H.Wheatley and. Herbert L. Coon, Teaching Activities in Environ-',

mental Education, Volume I1I.. 4875 195 pages. IRC.prjfe: "~ $47.00.

ED 130 833

Herbert L. Coon and Michele Y Alexander Energy Activﬂéies for the

- 1‘

... Classroom. 1976; 155 pages, IRC price. "$4, 50. | .
~iassroom . ] i
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" ED 137 40 e - Lo L
_ ‘Mary Lynne Bowman’ and Herbert L Coon; Envrronmental Education in the‘v“
W Urban Setting: Rationale and-Teaching Activities. 1977; 208 pages.-
: - NIRC. price: $4. 00. Ty S . . e et R4
. . ’ - 3 ,-3 T
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)

o Judith M. Schultz and -Herbert L.- Poon, Populatioa Education Activities .

fbr the Classroom.- 1977 196 pages. -IRC price° $4.00.
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Robert H. McCabe. J. Terence Kelly, and Doris. Lyons,,Man and Enviton-
" ment Téaching Alternativés.l 1977; 319.pages. IRC price: $6.00.

e

.Herbert L.' Coon and Charles L. Price Water—Ralated Teaching,AcEivi—

“tles. 1977;m149 p'ages. IRC price: $4.00.
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' Mary Lynne Bowman and John F Disinger Laﬁd Use Management Activities
for the Classroom.~ 1977 260 pages. IRC price: $5 00. _ ‘

L 1) 159 075

o

' Mary Lynne Béwman and Herbe*t L Coon, Recyclingj Activities for the
Classroom.‘ 1978 154 pages.a IRC price. .$4 50._ . : C
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Wiliiam R.,Hernbrode, Multidiscipliﬁa:y Wildl1fe ”_aching Activities. L
_ 1978 96 panes. IRC, price' $3 3. . o . S
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