
Directions: Early studies of lightning are at the base of our
current knowledge of electricity. You are a scientist who
will investigate electric charges by making an elec-
trophorus (elec-TRÄ-for-us; Greek for “charge carrier”).

Materials: 
• Foam dinner plate
• Wool cloth
• Disposable aluminum pie pan
• Foam cup
• Masking tape

Procedure:
1. Tape the cup, upside down, to the inside center of the

aluminum pie pan.
2. Turn the foam plate upside down and rub it with a wool cloth for about a minute.

Then, charge the pie pan in the following manner:
3. Place the pie pan directly on top of the charged foam plate, with the cup sticking 

up like a handle.
4. Quickly touch the pie pan with your finger.

What do you hear?

What do you feel?

5. Using the insulating foam cup as a handle, lift the pie pan.
What do you see?

6. Darken the room. Then, discharge the pie pan by touching it with your finger.
What do you hear?

What do you feel?

What do you see?

Foam cup

Foam plate

aluminum 
pie pan

wool cloth
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7. Repeat the experiment. How can you make the largest spark?

Analysis: 

What is the charge of the foam plate once it attracts electrons from the wool?

What is the insulator in this experiment? Why is it important to use an insulator?

What happens to the charged pie pan when you touch it?

What charge does the pie pan carry?

What causes the spark of light and sound?

What are you actually feeling when the “shock” flows through your finger?



Directions: Static electricity demonstrates the flow of
electrons between atoms. You are a scientist who will
investigate electric charges by making an electroscope.

Materials:
• Roll of plastic tape
• 2 small containers, such as 35-mm film canisters
• 4 flexible plastic straws
• Putty or modeling clay
• Wool cloth or plastic comb

Procedure:
1. Fill each film canister half full of putty or clay.
2. Press the long end of 2 straws into each canister and bend the flexible lengths to 

form horizontal “arms” facing in opposite directions. Be sure that the straws are 
all the same height.

3. Pull 2 pieces of 4-inch (10-centimeter) lengths of tape from the roll and stick them to
the table, folding one edge to act as a “handle.” Quickly pull each piece of tape from
the table and lay one over the arm of a straw in one canister and the other over the
arm of a straw in the other canister. Allow the length of the tape to hang down about
2 inches (5 centimeters) on either side of the straw. Move the 
canisters so that the taped straws are facing each other, about 6 inches 
(15 centimeters) apart. As you move them closer together, what 
happens?  Why do they repel each other?

4. Pull 2 more 4-inch (10-centimeter) lengths of tape from the roll and stick the length 
of one tape against the nonadhesive side of the other. Quickly pull them apart and
hang them on the other 2 straw arms.
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5. Move the canisters so that these tapes are facing each other. As you move 
them closer together, what happens? Why do they attract each other?

6. Run the comb through your hair several times and then hold it near the dangling 
tapes. What happens? Why does the comb repel the tape whose smooth side
was attached to the sticky side of the other tape? Why does it attract the
other piece of tape?  How does it react to the tapes that were pulled from
the table? (Note: Depending on the surface of the table, the comb will
attract or repel these tapes.)

7. Experiment with other types of tape and other surfaces to discover more about 
positive and negative charges.

Analysis:
Can you explain why the tapes pulled from the table repel each other based on 
electrons? Why would the material of the table not matter as far as whether or not the
tapes repel each other? Why does the material of the table matter as far as whether or
not the comb repels or attracts these tapes?

Can you explain why the two tapes pulled from each other attract each other based on
electrons? Since a plastic comb pulled through your hair becomes negatively charged,
can you explain the static you feel in your comb? Draw your demonstration and label
each piece of tape as positive or negative.

Use your electroscope to test the charge of other objects. Note: The charge will “leak”
off into the air, so you may need to recharge the tape every few minutes.
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Terms to use:

positive charge (+) cloud-to-ground lightning

negative charge (–) lightning within clouds 

step leader base of the cloud

return stroke

Directions: Lightning involves the exchange of electrons between clouds and the
earth. Use the symbols and terms below to complete the diagram and create your own
“lightning flashes.”
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Directions: Read the information below. Then write, or discuss with your family, a summary of the
importance of lightning strikes and a description of the fair weather field.

Benjamin Franklin proved that lightning is caused by electricity in the atmosphere around us. Charge
generation happens inside thunderstorm clouds. Current flows from the top of clouds into the upper
atmosphere and the ionosphere. The current returns to earth through the clear atmosphere. We 
cannot feel the current because it is diffused around the globe and is, therefore, very weak.

During a thunderstorm, a current is completed by electrons from the base of a storm cloud passing
through and ionizing the atmosphere below. We see the return path of current as a flash of lightning.

Use the information above to explain:

• If there were no lightning, we’d all walk around electrically charged and getting real shocks from
our surroundings. Is this statement true or false? Why?

• Work within assigned research groups to find out more about lightning research and to illustrate
the information you find for the rest of the class.
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Research Topics:

• Global lightning maps: Why are they important and what do they show?

• Lightning flash: What is the impact of lightning in different parts of the world?

• Lightning technology: How and why are we learning more about lightning?

Research Tasks:
• Resource coordinator—gathers appropriate resources from the media center.
• Online researcher—works online to gather further information.
• Project coordinator—works with the group to outline the model/illustration of the 

group’s research.
• Presentation coordinator—leads the group’s presentation of its findings to the rest of the class.
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Directions: Sometimes, what you don’t know can hurt you. The following lightning
myths have grown over the years—often increasing fear and promoting unsafe actions.
Research to show why the following statements are incorrect. Provide scientific 
explanations and examples.

1. Lightning never strikes the same place twice.

2. When I’m in a car, I’m safe. Rubber tires protect me from lightning.

3. Wearing rubberized rain gear or rubber-soled shoes will protect me from 
lightning.

4. Everyone struck by lightning dies.

5. Most lightning strikes happen on the golf course. I don’t play golf, so I don’t 
have to worry.

6. Lightning victims hold an “electric charge,” so it is dangerous for me to try to 
help them.

7. As long as I’m in a covered space, I’m safe from lightning during a thunderstorm.

8. Lightning strikes only during heavy rain.

9. In a thunderstorm, it is safe for me to talk on the phone or take a bath.

10. Carrying an umbrella does not increase my risk of being struck by lightning.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




