Theme 1: We Need Energy

Introduction, Goal and ObJECtiVES .............coo i e 37
Theme Activities

Grades K-4
ClasSroOmM ENEIEY FIOW ....cueiiiieieieeieie e e e e e e e e e s e e e sae e e e saeesnesneannennnan 38
Students create an energy flow diagram of their classroom by labeling and describing

how objects in their classroom transfer energy.

ENErBY frOM FOOU .. ittt s s e st s e e e ne e e e e e e e e e e e ne e saneeneane
Students are introduced to food as an energy source, and feel their heart beat before
and after exercise to learn that physical activity requires energy.
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By investigating motion, sound, heat, and light, students learn that they and other objects
in the classroom use energy.

EXPIONNG HEBT ...ttt s n et s e e s e e e s ne e s e e s neen
Students conduct simple experiments to explore properties of thermal energy and heat.
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Students use art skills to emphasize the role of energy in the water cycle.

TAKING TEMPEIATUIES ..ottt ettt e e e bt e e e e s se e st e e ene e ene e s aneeeseesneesaneenneaans
Students use a thermometer to investigate how shading, coloring, and other factors
affect temperature.

Grades 5-8
Energy USE iN @N ECOSYSTEM ... .ueiiiieieeeiee ettt e e ne e e 55
Students survey different environments and investigate how sunlight, soil moisture,

temperature, and wind affect living elements—plants and animals—in an ecosystem.
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By playing an outdoor tag game, students simulate the transfer of energy between
organisms in a food chain.

Potentially KINETIC ..ueeeeieieee et n e e e n e s e e neen
Through simple demonstrations, students are introduced to the presence of potential
and kinetic energy in their lives and test their knowledge through through a tic tac toe game.
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Students conduct simple investigations to identify different ways that energy
conversions take place.
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Students complete a survey to determine how much electricity various appliances
in their home use.

CoMMUNILY ENEIEY USE ...ttt s e e s s e e ne e e e s ne e e e e e
Students survey local residents and businesses to learn how their community uses energy.

DIimiNiShING RETUINS ... e s s sn e ne e
Students illustrate the concept of energy efficiency through a relay race.

PEOPIE POWEL ...ttt ettt e st e e e s ae e e s s e e e s ne e e s anee e e e ane e s e aneeeenneeeenneesannes
Students discover the difference between work and power by climbing stairs slowly
and quickly and also learn to convert from one unit of power to another.
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Students investigate how much energy is stored in foods by burning a peanut and
calculating how many calories of heat are released.
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Grades 9-12
Puzzling Wisconsin’s Biological COMMUNITIES ......eeceeieriereriesceeseee e e 93
Students identify different Wisconsin biological communities based on hearing a

series of energy-related clues.

Comprehensive Theme Activity:
N QLo =4V o VAPPSR 99
Students develop a story that creatively and accurately incorporates fundamental
and essential energy-related concepts. This story can be used as the performance
standard for the theme “We Need Energy.”

Theme 2: Developing Energy Resources

Introduction, Goal and OBJECtIVES .............oo e e s 107
Theme Activities
Grades K-4

(D= g =48 (oY O o T | OSSPSR 108
Students simulate the coal mining process using chocolate chip cookies.
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Students illustrate through a whole-body demonstration how electricity flows from the
power plant to appliances in their classroom.

L1110~ N o 18 o PSPPSR
Students design a collage or a mobile that displays activities that depend upon the
combustion of energy resources.

Waterwheels, Windmills, @and TUIDINES .....ooii ettt e e e e e e e e s
Students use a pinwheel to investigate the energy in wind and water.

Where DOES It GEL IS ENEIEY? ....eiiieeeeeeeeeee ettt s n e sne e sne e s 120
Students classify things they like to do under the source of energy required.

Grades 5-8
(O o U7 01U RN 122
Students construct and experiment with simple electrical circuits using batteries,

wires, and bulbs.

Electric Motors and GENEIAOrS .....occiiiiiirieiree ettt sn e ne s
Students build a model electric motor, experiment with magnetic induction, and

investigate how motors and generators are used to meet many of the energy needs

of modern society.
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Through a "tragedy of the commons" simulation, students demonstrate how conservation
(reduction of use and waste) together with the development of renewable resources

contribute to ensuring the availability of energy supplies to future users.

FUEl That POWEE PIANT ...eeeieiieieee ettt ettt e s e e e e et e e e e en e e e e e s ann e e e s s e nnnneeeeeennnnnes
Students use mapping skills to locate Wisconsin’s major electric power plants and

their fuel supply routes, and also investigate why modern power plants are located next

to bodies of water.

LT = 1A C 7= 1o )] =
Students sequence career titles of those responsible for oil extraction and refining to
learn what is involved in manufacturing gasoline for automobiles.

Harnessing NUCIEAIr ENEIEY ..ottt s s ne e se e e e e e e s neenne s
Students use dominoes to model a nuclear chain reaction and read how a nuclear
reactor works.
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Students build and use a simple solar oven.

S0 You Want to Heat YOUr HOME? ...co ettt st s s 154
Students calculate how much fuel is needed to heat a home and recognize how different
fuels and different heating system efficiencies contribute to the cost of home heating.

Grades 9-12
The Miracle Of SOIAr CEIIS ....uuiiiiiiiieecee et e e e e s e e e e e ne e e e sne e e e enneeennnees 158

By conducting a series of experiments with solar cells, students learn how solar cells can

be used to generate electricity.

Comprehensive Theme Activity:
N =T =AY I 1T o7 1 161
Through a debate-oriented discussion, students report basic facts regarding energy
resource development, and highlight advantages and disadvantages of each.

Theme 3: Effects of Energy Resource Development

Introduction, Goal and ObJecCtives............ccoo i 169
Theme Activities
Grades 6-8

AAVEITISING ENEIBY ..ttt e e s n e ae e s n e e e e s n e e s n e s neeene s 170

Students study energy-related advertisements to analyze how they do or do not
promote energy efficiency.

The COSt Of USING ENEIZY ...eeiiiiiieeieie ettt e e se e s ene e se e e s e s neeneens
Students calculate the cost of energy used by various end uses found in the
home and at school.

Dealing With NUCIEAr WASTE ......coeiieieeee e s
Students use pennies and a shoebox to model the half-life of radioactive material,

read information about nuclear waste disposal, and write a position paper that

advocates a specific nuclear waste disposal option.
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Through a card game, students match criteria air pollutants generated through the use

of energy to their effects, and identify ways these pollution problems can be solved

or prevented.

ENergy USE Then @Nd NOW ...coieiiiiieeeiiee e e e e s sn e sme e s ene e s mn e e smn e e s enneesennes
Students research energy use practices of the past and compare them to energy use
practices of the present.

== Lo 1T =11 11420 = 1R
Students observe and interpret a customer’s energy consumption patterns over the
course of a year by reading utility bills.

REAAING UTIITY IMETEIS ...ttt e e e s e e e e e ne e e e ne e s ennes
Students observe and interpret daily and weekly patterns of energy onsumption by
reading utility meters.

Grades 9-12
DIIVING REASONS ...ttt e s e s s e eae e sae e e e ne e e e e s ne e e nesneesanesnnan 206
Students calculate a car’s fuel efficiency and analyze how to reduce fuel and

environmental costs when driving.

Energy Prices and the Laws of Supply and Demand .........cocceeieerierneenieenee e
Using the laws of supply and demand, students demonstrate how energy prices are
determined and how they can change.
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Students use research skills to investigate various viewpoints surrounding the issue
of global warming.

Comprehensive Theme Activity:
ENErgy INVESTIBATIONS .ottt e e e s e e e e s neene s

Theme 4: Managing Energy Resource Use
Introduction, Goal and OBJECtIVES .............co e s 235
Theme Activities
Grades 6-8

DON't TRIOW ENEIEY AWAY ...ueeiieiiiieeeieee ettt s ne e s e eme e snn e s e e ae e s ne e sneene s 236

Students analyze the energy used to make a product and identify alternatives (reduce,
reuse, recycle) to throwing away the product and its energy.

Why Use ReENEWaDIE ENEIEY? ... ettt e st e e s s s e e s s e e e e s e e e e e e e nne s 246
Students analyze the results of interviews with home and business owners to determine
why they use renewable energy.

Grades 9-12
CarEIS IN ENEIEY ittt ettt e e e e e ne e e ae e e ne e e ae e s s e e eaneene e sareeneenneas 249
Students investigate energy-related careers through research, interviews, and job shadowing.

ENEIBY FULUIES .ot e e ae e e s e e s n e snesne s
Students analyze trends of energy use in Wisconsin, explore consequences of the trends
by using a Futures Wheel, and use scenario writing to envision a plan that addresses these effects.

Comprehensive Theme Activity
N T=T o 1A o] o o F= o PRSPPI 257
Students develop an action plan that addresses an issue related to energy resource

management.

Energy Sparks

K-5 Energy Sparks for Theme | ..........oo et s r e s e s e e e s e e s e e nan 269
ENergy USE @t HOME ...ttt st e e e e e ne e s 269
Energy and TranSPOrTAtioN ......ccioeeiieiiieeeree e n e s ne e 270
Energy Use in the WOTrKPIGCE ....coiiiiiiiiiieeeie ettt 270
Lo Lo LT 7=l T PSP 271
(o LoT 1 7= To 10 o o PRSP 271
SiMulate @ SOUNA WAVE ......ooiiieiieerereeserees e s sn e s e e n e e nene 272
EXPIOFING LISNT ENEIEY ..ttt s s ae e e e e e sneene s 273
EXPIOFNG IMOVEMENT ...ttt s e s n e ae e s n e e eme e eas e e me e s e e e neesneeneean 273
EXPIOriNg MagNeTiC FOICES ..ottt s s 274
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K-5 Energy Sparks for Theme Il .............. .o ettt e e e e s e e e e e s me e e e neeeean

INTrodUCINg ENErZY RESOUICES ..oiiuiiieiiiiiiiiesiessieesee st s s aeesse s st s sse s se e s sse s seesse s s e e s se s st e snneennee s 277
Introducing Renewable and Nonrenewable RESOUICES ......cceevriierrieeeiiieeeesee e 277
FOSSIl FUEBI PrOOUCTS.....cieeieeieeeeiereest e e nn e s ennesn e s rennennenn 277
SUNVESTIZATIONS .ttt ettt s e s e e ae e e e e e e e e st e saseeeneeenreeneennnenane 278
WINAY WORNUEIS .ttt e e e e s ne e e e e s s e e s e e s ne e sabeeeneeennesaneennnenane 281
LA 2 L CT g U o TR 282
EIECTICITY IN OUI LIVES ..ttt et e et e et e e e e e n e e e e e e e enneeesaseeeenneeeennneeennnenennns 282

SIMPIE MACKINES ...t e et e e e e et e e e e e seae e e e s st e s e ne e e eseeeeasseesenneeeeneeeennnesenneas
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K-5 Energy Sparks for Theme Hll ...............o i r e s s e e e s e e e ne e ean

N TCY == T To B O U 1 AU L PSRRI 286
Comparing Energy Use in the Past and PreSENt .......cceeeeccieiccier et e e 288
(070 Yo TSYU T 0T o LA T T = 1 =] o 1 289
Energy and the ENVIrONMENT......oo et 289
ANAIYZING APPIIBNCES ...eeeeee ettt ettt s se e e s e e e s s ne e e s se e e e sne e e senneeesaseeeeneeesnneas 289
Analyzing Different MOdes Of TraVel.....c.oociierieeiereeseeiet e s 289

LA LYo L= Y S T= | (= 4.

K-5 Energy Sparks for Theme IV ............ .ttt ee e s e e s s s e s e e s me e e e e ean
BE @N ENEIEY SAVEN ..ottt sttt s se et b e nae e st e e st e s e e e be e s neene s

6-12 Energy Sparks for Theme | ..........oo et r e e e s e e e e e

First Law of ThEIrMOGYNAMICS ......ceiiiieeeeeiieeceeie et e e e tee s e e e eseeesssse e e e e e s esneeeesaseesenneeesnneeennneeennns 293
[ST=ToTo) oo I =NV ) i N g L= g g T Yo )Y = T 294
Perpetual Motion MACKHINES ...cooceiiiiieeciee et e s e e e e s e e s ene e e s neeeennneennns 294

ENErgY PYramiAS oottt sttt s e e e ne e e e e e ae e e e e e ne e sneene s

6-12 Energy Sparks for Theme Il ...t s s e s

Energy Flow through Biological COMMUNITIES .....eeeieiriiiiiiiiiieei e 297
ENErgy COSS Of FOOQ. ...ttt ettt st ae e e e s e nnesae e sne s e e sneeanenean 297
Transporting ENErgy RESOUICTES ......ccuiiiiiriiiiie et 298
Energy RESOUICES iN LItEratUure.....ccuiciiiieiiesie ettt 298
Energy ProduCtion TIMEHNE ...coieeiiieeeecie et e et e e et s e e s e e e e e e e e sae e sene e e snneeennneennns 298
U Lo T Tl =X =T PRSPPI 298
Explore Resource Development TECHNOIOZIES. .....cuiiiiiiceer et 298
Energy Conversions in an Automobile ENGINE ......cccciiiriiierieneeie e e 299
MaKe @ LISNT BUID ..ot 299
Human Population Growth and ENErgy USE .......ccceriiiriierieiniiesieesee e see e sse e s 299

Make a Light Bulb ACLIVItY SNEET .cceeeeeeeee ettt e e e e e e e

Investigation Ideas for Theme Ill............coo i e e

(L STSY 0 1= PP RPRRI 302
Energy and TranSPOrtatioN ......c.coieeoieiiece e n e e 303
Energy and Health and Safety ... e e s 303
Energy and the ENVIrONMENT......oo e 304
N TCY g =A VA= T o To B ot a o] '] 0:< TP 307
Yo Lol o] oTo] [ uTo= 1IN F=1= 0 LT 307

ENErgy @nd CUIUIE .ottt s e e sae e e e e e e e e e s neene s

AcCtion 1deas fOr TREME IV....... .ottt s s e e s s e e e e e s e s sss e e e s s ssse e e s ss s nnrreesan

Energy EffiCiENCY MEASUIES ......oiiiiiieiieeie ettt s se e e e e s neenne s 309
Insulation and Air INFIEFAtIoN ..eiieice e nneere s 310
Space Heating, Water Heating, and Air CONAItioNING ......ceovererieerersereeseesee e 311
Major HOME APPIIBNCES eeeeeiie e cceee e tee e ettt e e st e e et e e e e e s te e e e e e e snneeesaseesnnneeesnnneeennneennns 313
Small- and Medium-Sized Electrical Appliances and EQUIPMENt .....cccceerecereceeecceee e 314
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Energy Efficient LandSCAPING ....cooueeoieiieeeeeie ettt n e e eneeene s
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Appendix

Class Reference Charts

Grade LevelS.......cocvuveeeeeecnnnes

Subject Areas

English/Language Arts Academic STandardS ......cceeccueeieceeeirieeeeriee e s e e e e 325
Mathematics ACAdEMIC STANUAIAS ......ccciiiieirierirei e e sr e e e eeeeesaeeseseeseannn 328
Science ACAdEMIC STANUAIAS ....uuurereiriiiiiiiiieeieeee e ceecse s arararr e e e e eeeeeesesesesessassssssassssssnsnnnns 331
Social Studies Academic STANAAIAS .....coccoiieciiee e e e e e e e e e e s e ne e e aneeas 334
Environmental Education Academic Standards ........ccccveeieiiecieeieeiceiiieeee e e crer e e s e nnnees 337
Other ACAdEMIC STANUAIUS......ccceeeeeeecireeee e cecrre e e e eesrrr e e e e e sareeeseeesraeeesseessseeessessssseessessnsnneennan 339
Yo aToTo] & (o R 0= T (Y R 340
Cognitive and ProCeSS SKillS ......eiiiiiiiieiie et s n e s 343
MUILIPIE INTEIIEENCES ..t e e e e s n e s ne e s nesnne e 346
TeaChiNg METNOUS .....oi i e nesne e 348
LT (0T 0T 350
ASSESSMENT SEIALEEIES .ureiiieeeeiiiieeeiree e eee et e e e e e e e e e s st e e e ssee e s snseeeasneeesseeeesnseesanneeeaseesannseennnnes 352

Conceptual Framework for the KEEP Activity GUIE .....eeeeeceeeiecier et
Suggested Scope and SEQUENCE.............coiiiiiiccieicree ettt s s s e e e s e e s s e e s s eae e e s eeessneesenns
Wisconsin Model Academic Standards ............ccccccceiiericiieiieiicciiiee e e s e e e nnne s

Selected Teaching Strategies
2 2 LY (ol = = 11 0 =1 (0] 11 = 380
Guide your students through an effective brainstorming session.

Converting KEEP’s Assessment Ideas into RUDIICS .....eeveecieieceer e
Adapt the formative and summative assessments provided in the activities into rubrics.

A Decision-Making Model—A TOOI fOr ANGIYSIS ..ccceervieirierieinieereee e
Help students use a matrix to evaluate the pros and cons of various solutions to
energy-related problems.

ENErZY LEAINING LOZS .uveeiiiiiiieeiieiieeiitieeseeseeteessessstee s s s ssssseeeessssssseeeseessnseeeesesnnseeesesanseeeessnsnsnnees
Instruct students to use journaling techniques to record, review, and process what
they observe and learn about energy.

Creating an Energy ENd USE SUIVEY PIan ....coiceiiieeiee ettt e s e s
Help students monitor and manage their energy use.

Read and EXPIAiN PAIIS ...ccocciiieiieiiiee ettt e e e s e e s s e s s ne e s s ne e e s e e e s e nneeseaneeas
Have pairs of students take turns reading sections of text and interpreting the

content to their partners.
Energy and Power Conversion Factors ...ttt
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