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Electrical Safety World
Teacher@Guide

Introduction

Hedrical Safey World usssarticles, experiments, and activitiesto explain dectricity-relaed science
concepts, and how to use dectricity safely in dally life. The content addresses many gate and naional
scienceand hedth education sandardsfor grades 4-6.

This presentation guide providesthe objective for each page spread, ideasfor classoom discusson,
activity and puzzle answers, and suggestionsfor experiment setup and completion.

Pages 2 & 3: Introduction to Energy Use and Vocabulary
Objective: To make gudents aware of how they use energy (i.e, for light, heat, c.) and the sources
of energy they use. To familiarize sudentswith some new cancepts and vocabulary.

Energy Use Chart: Hdp sudents campletethe energy use chart. Ak them to consder whether they
did any of the following thingstoday: took abath or shower, caoked food, watched aTV show or
video, ligened to musc, were driven to school, enjoyed awarm (or cool) home, played acomputer
game. A sudentswhat applianceor equipment they used to do each thing. Have them recard their
answversin thefirg and second columns If sudentsare not aware of the energy sourcesthat run the
gopliances and equipment they used, ask them to check with their familiesand fill out thethird
cdumn a home. (Tipsfor recognizing energy sources. Electricd gppliances pluginto awadl outlet
and portable dectric devicesrun on batteries. Appliances and equipment tha use naturd gasor other
fudshave aflameingdewhen they are on.)

Wha Do You Think?StudentsGnswerswill vary. Depending on your climate and season, kesping
warm or cool without usng energy may require alot of ingenuity. Students may find it intereging to
specuae aboutN or do someresearch onN how people native to your areakept warm or cool before
theinvention of modern heating and ar canditioning sysems.

Word Search Key: Thefirs letter of each word isunderlined and italicized.
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Discusson: Review the vocebulary wordsin the word search. Preview the book by asking sudentsto
find thefirg time each of these wordsisused. (AtomsDp. 4; Circut Bp. 6; Conductor Dp. §;
Current isnot used; Electricity Bp. 2; Electron Bp. 4; Energy Dp. 2; Insulaor Dp. §;

Voltsbp. 9; Watsisnot used.)
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Pages 4 & 5: How Electricity Happens
Objective: To explain how dectricity isgenerated, and to distinguish which generaion methods are
based on renewable energy and which on non-renewable energy.

Discusson: No mater what fudsproducethe dectricity you use, do your lights shine, your radio
plays, and your computer run in the same way?(Yes) Whichfudson thesetwo pagesare used to
generate mog of thedectricity used in the U.SFoss| fudsincluding cad, oil and naturd gas,
followed by nuclear energy and hydropower.)

Which Are Renewable?

Before doing this activity, discussthe meaning of the word Qeplenished.O(T o make full or complete
agan by supplying what has been used up.)

Foss| Fuels: Coad, ail, and naturd gas were formed millions of yearsago, when plantsand tiny sea
creatureswere buried by sand and rock. Their bodies decomposed and asareault of the eerth@hesat
and presaure, they turned into fosdl fuds. The processestha formed them are no longer occurring,
2 foss| fudsae NON-RENEWABLE.

Nuclear Power: Theuranium that runs nuclear power plants mugt be mined from the ground. Like
fossl fuds, uranium suppliesarefiniteand NON-RENEWABLE.

Hydropower: The mog caommon form of hydropower usesdamson riversto create large reservoirs.
Weater in riversiscontinudly replenished, so hydropower isRENEWABLE. In fact, hydropower is
curently one of the largest sources of renewable power.

Biomass. Wood isthe largest sourceof biomassenergy, followed by corn, sugarcane westes, sraw,
and other farming by-products. Because plants and tress need sunlight to grow, biomassisaform of
gored solar energy. Although it ispossbleto use biomassfaster than we produceit, more can be
grown, 0 hiomassis RENEWABLE.

Geothermal Energy: Comesfrom @eoOfor Earth, and QhermaOfor hegt. The hot molten rock
inddethe Earth isn®going avay anytime soon, making geotherma energy RENEWABLE. Although
it isrenewable, geothermal energy has some limitations people mus be careful not to draw seam or
hot water out of the Earth fagter than it can be replenished.

Solar Energy: The sun@energy will never run out, so solar energy isRENEWABLE. 1tBtrue that
sometimes the sun isn®shining, so photovoltaic cels cannot adways make dectricity. However, some
olar power sysems can sore dectricity in batteriesfor non-sunny days.

Wind Power: Thewind will be around aslong asthe Earth is, so wind power isRENEWABLE.
Fud Cdls Fud cdlsrun on hydrogen. If the hydrogen comes from arenewable resourcelike landfill
ges, fud cdlsare REN EWABLE. However, if it comesfrom anonrenewable resourcelikefosdl fuds,
fud cdlsaeconddered NON-RENEWABLE.

Page 6: Go with the Flow
Objective: To explan how dectricity flowsin ahome dectricd sysem.

Discusson: Find out how muchyour sudents know about dectrica sefety. Ak sudentsto select
three of the numbered locaions on the drawing. H ave them describe behavior that cauld put
someonein contact with dectricity a each location, and asafety tip or safe practiceto prevent this.
For example, for #10, the dectricad outlet, adangerous behavior would beto poke asharp object into
the outlet. A safety tip to prevent thiswould be QPut only plugsinto outlets O

Activity Answers 1 DOverhead power lines 2 BUnderground power lines. 3 BDTransformer. (There
aretwo transformers. The one on the left servesoverhead power lines the one on theright serves
underground power lines)) 4 BDSevicewires 5 DElectricd pand. 6 D Circut breakers 7 DFusss. 8 b
Homewiring. 9 BSwitch. 10 BOutlet. 11 BPower card. 12 BAppliance
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Page 7: Which Bulbs Will Light?
Objective: To teach the characterigticsof an dectricd circuit.

Discusson: Beforedoing the activity, introduce the concept of aclosed path. Explain that aclosed
pah islike acaontinuousloop, with no bresks or obgaclesin it. Ak sudentsto name some shapes
that areclosed paths and somethat are open. Sane examplesof closad pathsare acircle, sguare,
rectangle, and triangle. Examples of open pathsare aspird, aline, and aU-shape. For dectricity to
flow, it needsto travd on wirestha are aclosed path with no bresksor obgtacles.

Ansver Key:
Top Left: OPEN. The bottom wiretouchesthe base of the light bulb but thetop wiredoesnot. The

top wire touchesthetop of thelight bulb, and because the glass of thelight bulb doesnot canduct
dectricity, it isan obgaclethat preventsdectricity from flowing dongthe wires.

Top Right: CLOSED. Bending the wire doesnot afect whether the circuit isopen or closed.
Middle Left: OPEN. Electricity cannot flow because the wire only goesfrom the batery to the bulb
(or viceversd). Thereisno return path.

Middle Right: BOTH ANSWERS CAN BE CORRECT. Thispicture can beread in two ways. If
gudentsthink it isshowing the metd base of the bulb directly touching the bump on the batery,
then the circuit isCLOSED. If they think the meta base of the bulb isnot directly touching the
bump on the batery, then the circuit isOPEN.

Bottom Left: OPEN. Although theloop isclosed, eectricity cannot travel through the glasstop of
thelight bulb. Soin truth thereisnaot acontinuouspah for dectricity to trave.

Bottom Right: CLOSED. There are actualy two closed loopsin thisexample.

Did You GuessRight?Seup: If you are doing thisin classwith bateriesand bulbs, grip thewires
ahead of time and make saure the batteries are fresh. Although theillugraionsdo not show it, it@
hdpful to twig thewire around the base of the bulb and to tapethe wiresto the batery.

Page 8: Conductors & Insulators
Objective: To teach sudentsto recagnize materidstha conduct dectricity. To explain that water,
metd, and the human body can canduct dectricity, making people wvulnerableto dectrica shock

Discusson: Why isit important to know the differencebetween conductorsand insulators?(If you
know about some common objectsthat are canductors, you might be more likdy to keep these
objects out of dectricity@path, i.e., you would know not to stick ameta fork into an outlet or
toagter or touch a power linewith ameta ladder.) Do you ever use ladders or long tools when
working outsde around your home?What precautions should you taketo stay safe? (Answers may
include use non-canductive fiberglass ladders and tools, keep al toolsand equipment a least 10 feet
away from any power line.) What precautionsdo you think utility line workerstaketo avoid
dectrica shock?(They use specidly tested insulating gloves, tools, and equipment, and are Specidly
trained.)

Activity: Peoplewho work around power lineswould be morelikely to usethe fiberglassladder, the
work gloves, and the sefety goggles Why?The meta ladder isa conductor, while fiberglassisan
inaulator. Thework gloves are gpecially tested rubber, whilethekitchen gloves are very thin rubber
and not desgned to insulate from dectricity. The goggles do not have any metad on them whilethe
dasesdo, and metd conductsdectricity. A Safety Note: If inaulatorsare wet, damaged, or dirty, or if
the voltageis high enough, materidsthat areinsulators can canduct dectricity. Teach sudents never
to asumetha an insulator will block dectricity.

Wha Do You Think?The characterigtic properties of asubstanceare independent of the amount of
thesubstance Soametd scissorswill conduct dectricity just aseesly asametd ladder.
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Page 9: Sruck by Lightning
Objective: For gudentsto undersand that high-voltage shock can come from lightning aswel as
wires, and to learn how to avoid alightning srike.

Discusson: In theU.S. each year, about 100 people are killed by lightning srikes and more than
1,000 areinjured. Carissawas quite lucky. Mog people who survive lightning strikes have much
worse and longer-lagting injuriesthan Carissa@ Ask sudents Have you ever been on agolf course,
sportsfidd, or near water when astorm was approaching?What did you do?1f you sayed outdoors,
did you redizetha you risked baing sruck by lightning?Emphasze to sudentsthat if agormis
goproaching or under way, they must immediatdy follow these precautions Get indoors. Stay avay
from windows Lightning can travd through plumbing pipesand dectricd and tdephone wiring, so
stay away from tubs, Snks, anything dectricd, and corded phones.

Wha Do You Think?Thedectricity from onelightning bolt could light up 250,000 homes.
(30,000,000 volts'120 volts = 250,000)

Page 10: Shocking Scene
Objective: To counteract amideading movie cene, and to teach sudentsto never cantact or throw
anything a power lines.

Discusson: Now that sudentsknow alittle about dectricd safety, they can noticedectricd safety
errorsin movies, books TV shows, etc. Ak sudentsif they have seen examples of people doing
unsafe thingsaround dectricity in moviesor TV programs Did the person get ashock? Encaurage
sudentsto write up their examplesand/or do an ord presentation.

What Do You Think?Electricity doesn®travel down metd utility poles because gecialy designed
insulators hold the eectrica wires away from the poles. That@why it@ s important to never shoot a
or throw things a insulators If they break, dectric wires can touch the utility pole and travel down it
to the ground.

Page 11: Outdoor Safety Tips
Objective: To teach sudents how to be safe around overhead lines and underground utilities.

Discusson: Why isit so dangerousto fly kites near power lines?(Kitesin power linescan cause
outagesor fires If you touchthe sring of akite that@caught in apower line, you could be shocked.)
Why isit so dangerousto use dectricity near water?(Because water conducts dectricity.) What isthe
safest way to ussdectricity in areas near water? (Use battery-powered appliances.

If you mugt use carded appliances, make sure they are plugged into a Ground Fault Circuit
Interrupter, dso cdled aGFCI. These devicesmonitor the flow of dectricity in acircut and if any is
exaing thecircut, they quicky shut off power to prevent srious shock.) What can happen if
someone uses digging equipment without knowing the locaion of underground utilities?(T hey
cauld damage underground gas pipdines and cause an exploson, or they could contact underground
dectric power linesand get asarious shock. Even if the person digging doesnot get hurt, the damage
to the utilitiescould interrupt dectric or gas srviceto lotsof people) Why are fallen power linesso
dangerous?(T hey could be carying eectricity and if you contact them or something they are
touching, you cauld be shocked.)

Ge Cregtive Makesure studmtﬁ:regionsinclude both asafety tip about dectricity or natura gas,
and what cauld happen if people don®follow it.
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Activity: Have sudents practicehow they would get out of acar with apower lineon it. Emphasize
that they mug shuffle away from the ca, keeping ther feat closetogether and on the ground. If they
take big geps, their feat cauld make a circuit for dectricity to travd. Ak them what would bethe
hardest part of doing thisin ared accident Stuation, and have them practiceit S0 it becomes second
nature.

Page 12: Indoor Electrica Safety
Objective: To hdp sudents goply what they have learned about conductors and insulatorsto some
indoor dectricd safety stuations

Answer Key: 1. Unplug the toagter first. Don®use afrayed cord. Use abatery-powered radio near
water. 2. Left picture: conductorsarethe girl, the metd fork, and the metd partsof thetoagter.
Middle picture: canductorsarethe copper wireingdethe card. Right picture conductorsare the
water, the metd faucd, the meta snk, the metd partsof theradio, and the boy. 3. GIRL: Thegirl
cauld contact alive dectricd part of thetoagter. Electricity would travel through the fork into her
and shewould be shocked. CORD: Thefrayed card isdangerous. Anyone who touches the exposed
wireswill be shocked. BOY: If the boy getsthe radio wet or it fdlsinto the ank, water could conduct
dectricity to him and he would be shocked. The same thing could hgppen if theinsulation on the
radio card isworn or damaged.

Sdety Tips StudentsGnswerswill vary. Same posshbilitiesinclude: @ on®put power cards under
rugsor furniturelegs. The cardscould get damaged without anyone knowing.OQKeep dectricd
hestersaway from anything that can burn. Hestersget hot and can st flammable objectson fire.O
M on®4tick anythingin an outlet but aplug, or you could get shocked.OM on®touch anything
electricd with wet hands or when gandingin water. Water conductsectricity and you cauld be
shocked.O

Page 13: Everyone Wantsto Know
Objective: To address some of sudentsCfrequently asked questions about how dectricity behaves

Discusson: Assign eachquegtion to asmall group of sudentsand ask them to 1) cover the answers
with ashegt of paper, 2) use what they know about dectricity to braingorm some possble answersto
ther assagned quegtion. Studentscan then try to figure out the answersusng the Internet and the
library before checking the answer key.

Page 14: Olympic Kayaker®Shocking Tale
Objective: To make gudents aware of the dangers of contacting underground power linesand the
need to cal before digging to locae buried utilities

Discusson: Ak sudentswhether they do odd jobs around the house that could involve overhead and
underground power line contact. Ask them how they can take persond responsbility for avoiding
power linesand other dectricd equipment. StudentsCanswers may vary, but should include the
following:

¥ Call theunderground utility locator serviceso they can mark lines beforeyou gart adigging
project.
Keep ladders, paint rollers, and other tal equipment away from power lines.
Keep power tools avay from water.
Plug power tooals, lavn mowers, etc. into GFCI outlets.

K K K

Page 15: In Case of Emergency!
Objective: To teach sudentsciiticd killsfor reponding to dectricd emergencies
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Discusson: Ak gudentsif they have ever witnessed an dectricd fire or someone being shocked by
dectricity. What did they do?Would they do anything differently if the same Stuation happened
today, based on what they now know about dectricity and the proper way to respond to ectricd
emergencies?A fun way to reinforcethe safety tipson this pageisto ask sudentsto develop a kit to
demongrate how to respond to dectrica fire or shock. The kit should have two scenes: one showing
an unsafe reponse and the consequences, and the other showing the safe response described on this

page.

Back Cover
Objective: To encaurage sudentsto share important hazard prevention tipswith thar families.

Discusson: Explain each of the hazards on thisligt. Ak sudentsif they can explain why it isa
hazard. (1. Overloaded outlets can overheat and cause afire 2. Worn or frayed cords mean insulation
can®do itsjob so anyone who touchesthe card cauld be shocked. 3. Cords under rugsor furniture
can become worn or frayed without anyone@knowledge, and can overheet or become ashock hazard.
4. Heatersclose to anything that can burn can cause afire. 5. People who dig without cdlingthe
underground utility locator servicecauld hit aburied gasor dectric line and damagetheline or be
hurt. 6. Water canducts dectricity so appliances used near water can be ashock hazard.)

Homework: Ak sudentsto takethisingpection checklis home and to do theingpection with their
families. Ak gudentsto report back what hazards if any, they found in their homesand
whether/how their family fixed the hazard.
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