
C an you think of an example 
of a polymer that is a strong
building material? Yes you

can! Wood is a naturally occurring
polymer found in the lumber used to
build the frame of a home or in the
plywood placed on the outside part of
the frame. One of the reasons why it
is strong is because of the strength of
its chemical bonds. Imagine standing
side-by-side in a line with your friends.
Each of your arms is hooked so that
you are sturdily linked to each other.
Your linked arms are like the wood’s
chemical bonds. Chemical bonds
may be broken by a force, like
someone pulling really hard on one
side of the line with your friends. If 
the force is strong enough, the bonds
will break. Strong chemical bonds are
important for building materials, like
lumber, because it has to be sturdy
enough to hold the weight of a home
or building. Scientists test how much
force is required to break a sample 
of material to make sure that it is 
safe and strong enough to use for
building. In this activity, you will 
see how scientists examine building
materials by testing the strength 
of spaghetti and how the number 
of strands effects its strength. 

Materials
✤ Small paper cup (4 oz.)

✤ String

✤ Pencil

✤ Raw spaghetti

✤ Other uncooked pasta (one 
thinner and one thicker than
spaghetti; e.g. angel hair 
and fettuccini)

✤ Masking tape

✤ Metric ruler

✤ Pennies

NOTE: To more closely mimic the 
layers within a piece of plywood, it 
is suggested that the pasta strands
be dipped in water and stuck
together by running the thumb and
index finger over the length of the
water-dipped pasta until they stick 
to one another. Pasta prepared this
way will need to dry overnight before
conducting the activity.

If done in a large group, groups can
be given one type of pasta each and
may be asked to share data.

The cup can be
suspended using 
a pipe cleaner as

the handle instead of string. Larger
coins or identical steel washers could
be used instead of pennies.

Be sure to follow Milli’s
Safety Tips and do this
activity with an adult!

Do not eat or drink any of the
materials in this activity!

Procedure
1. Make a “penny bucket” from the

paper cup and string. First use
the pencil to carefully poke a
hole in the side of the cup, just
below the rim. Poke a second
hole directly across from the first
one. Your adult partner may
help you make the holes.

2. Tie one end of the string to each
hole to make a handle for your
penny bucket as shown, and set
it aside.

3. Place one piece of spaghetti on
the table and use the ruler to
measure so that 12 centimeters
of spaghetti hang off the edge 
of the table.

4. Tape the spaghetti in place.

5. Place a small piece of masking
tape on the end of the spaghetti
that hangs off the table by
folding the tape in half over 
the end.

6. Hang the empty penny bucket
on the spaghetti up against 
the tape.

7. GENTLY place pennies one at 
a time into the penny bucket.

8. Continue to add pennies until
the spaghetti breaks.

9. Record the number of pennies 
in the “What Did You 
Observe?” section.

10. Repeat steps 3 through 9 for 2,
3, and 4 strands of spaghetti.
When you tape the ends, make
sure the spaghetti strands are
touching one another.

11. Repeat steps 3 through 10 for
thinner and thicker pasta. 

12. Throw away the empty penny
bucket and broken spaghetti
pieces. Return the pennies 
to their owner. Thoroughly 
clean the work area and wash
your hands. 
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Where’s the Chemistry?
Spaghetti is a type of polymer
called a carbohydrate. Its bonds
are strong; however it could only
support a certain number of
pennies. When there was too much
strain on the spaghetti strands, it
caused the chemical bonds to
break. There is strength in having
several strands of spaghetti stuck
together. This allows more pennies
to be supported.

Try this…
Graph the data for this experiment,
with the number of strands of pasta
on the x-axis and the number of
pennies on the y-axis. 

Try putting the pasta strands at
different distances from the edge 
of the table.

12 cm

What Did You Observe?

Number of Number of pennies held before breaking

Regular spaghetti              Thin pasta                 Thick pasta  

1

2

3

4

Which number of strands was the first to break?  ____________ the last? ____________ 

Which type of pasta held the most pennies overall?  

Why do you think this is so?

strands of pasta



Science Activities for Children             from the American Chemical Society 
 
 
The American Chemical Society develops materials for elementary school age children to 
spark their interest in science and teach developmentally appropriate chemistry concepts. 
The Activities for Children collection includes hands-on activities, articles, puzzles, and 
games on topics related to children’s everyday experiences.  
 
The collection can be used to supplement the science curriculum, celebrate National 
Chemistry Week, develop Chemists Celebrate Earth Day events, invite children to give 
science a try at a large event, or to explore just for fun at home.  
 

Find more activities, articles, puzzles and games at www.acs.org/kids. 
 

 
Safety Tips 

 
This activity is intended for elementary school children under the direct supervision of an 
adult. The American Chemical Society cannot be responsible for any accidents or injuries 
that may result from conducting the activities without proper supervision, from not specifically 
following directions, or from ignoring the cautions contained in the text. 
 
Always: 
 

• Work with an adult. 
• Read and follow all directions for the activity. 
• Read all warning labels on all materials being used. 
• Wear eye protection. 
• Follow safety warnings or precautions, such as wearing gloves or tying back long hair. 
• Use all materials carefully, following the directions given. 
• Be sure to clean up and dispose of materials properly when you are finished with an 

activity. 
• Wash your hands well after every activity. 

 
Never eat or drink while conducting an experiment, and be careful to keep all of the materials 
used away from your mouth, nose, and eyes! 
 
Never experiment on your own! 
 
For more detailed information on safety go to www.acs.org/education and click on 
“Safety Guidelines”. 
 
 
 
 

©2008 American Chemical Society 
www.acs.org/kids  

 
 

http://www.acs.org/kids
http://www.acs.org/education


<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


