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Grade Level: 6—8 
 
National Math Standards:  
Number and Operations, Algebra, Geometry, 
Measurement, Problem Solving, Communica-
tions and Connections. 
 
National Science Education Standards:  
Unifying Concepts and Processes, Science as 
Inquiry, Physical Science, Earth and Space  
Science, Science and Technology, Science in 
Personal and Social Perspective, History and  
Nature of Science. 
 

NEUTRAL BUOYANCY 
Students practice observation and math skills while learning about  astronaut training .  
Adapted from a lesson plan provided by NASA 

 
Materials Required: 
 Large aquarium or other clear container 
 Film canisters or  small air-tight plastic        

containers  
 Variety of  stainless steel nuts, bolts and 

washers 
 Calculators 
 Pencils  
 Rulers 
 Drawing paper or graph paper 
 Digital scale or triple beam balance 
 Fish net (optional) 
 

 
LESSON PLAN 
 
Introduction 
Neutral buoyancy is the term used to describe something that 
has an equal tendency to float as it does sink. Articles that are 
configured to be neutrally buoyant (which is accomplished with 
a combination of weights and flotation devices) seem to "hover" 
under water and large, neutrally buoyant items can be easily ma-
nipulated much like in orbit. This is similar to how it feels to be 
in the microgravity of space. Astronauts train in NASA’s Neu-
tral Buoyancy Lab to simulate working in space. Extra-vehicular 
Activities (EVAs) or space walks and many additional tasks re-
lated to the Space Shuttle Orbiter and the International Space 
station are rehearsed in the Neutral Buoyancy Lab (NBL). How-
ever, there are two important differences. First, a suited astro-
naut in the NBL is not truly weightless; while it is true the suit/
astronaut combination is neutrally buoyant, the astronauts feel 
their weight while in the suit (they are lying or standing in the 
suit depending on its orientation; that is one reason why suit fit 
is so critical). Second, water drag acts to hinder motion; this 
makes some things easier to do in the NBL than on orbit and 
some things more difficult. Both effects are unlike the condi-
tions of space and must be recognized during EVA training. 
However, even with these limitations, neutral buoyancy is cur-
rently the best available method for EVA training.  
 
Lesson Objective 
In this lesson, students will learn about neutral buoyancy while 
experimenting with various weights in a large container of wa-
ter. Students will weigh their containers, adjust the weights and 
graph their results as they achieve neutral buoyancy.  
 
Learning Objectives 
 
The students will 
 Learn about neutral buoyancy.  
 Learn about density 
 Learn about Archimedes’ Principle 
 Learn why astronauts train for EVAs in neutral buoyancy  
 Investigate neutral buoyancy through experimentation  
 Calculate the volume of the canister 
 Work cooperatively in teams to select weights, weigh canis-

ters and graph their results  
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Preparation for activity: 
 
The teacher will collect or instruct students to bring from home the film canisters or small plastic con-
tainers and various stainless steel nuts, bolts and washers.  
 
Procedures: 
 
 The students will work in teams of 2 to 3 students. 
 Begin by showing the Brain bites video from NASA of astronauts training in the Neutral Buoyancy 

Lab.  
 Discuss/Present: 
 What is density? 
 What determines whether or not an object will float in water? 
 What is Archimedes’ Principle? 
 What is NASA’s Neutral Buoyancy Laboratory (NBL)?  
 What is the advantage of working in a neutrally buoyant environment? 
 How does training the this environment prepare astronauts for working in space? 
 Does the NBL duplicate the working environment of space? 
  
 Explain to the students that each team will be investigating neutral buoyancy using a film canister or 

small plastic container and the various nuts, bolts and washers as the weights.  Students will calculate 
the volume of their canister. 

 
  Volume of a cylinder = π r2 x h 
 
 
 
 
 
 
 Students will weigh the empty canister, and drop it (with the lid on) in the aquarium. Then the stu-

dents remove the canister from the aquarium, add weight, re-weigh and drop in the aquarium, repeat-
ing until the canister achieves neutral buoyancy.   

 
 Students will graph their results and compare their results with the entire class and determine the av-

erage weight needed for like-sized canisters to become neutrally buoyant.  
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Extension: 
 
 If you have access to a swimming pool and your students can swim, have the students experiment 

with various weights until their bodies neither rise to the surface nor sink. Once they have success-
fully simulated the experience of a neutrally buoyant astronaut, then give them the tasks of fitting 
together pieces of PVC pipe according to a pre-determined structure to give the students a simulated 
astronaut training session. Always practice water safety!  

 
 
Resources: 
 
 NASA (National Aeronautics and Space Administration)  
 
 http://brainbites.nasa.gov/#/astronauts-practice-underwater 
 
 http://www.nasa.gov/pdf/379064main_Neutral_Bouyancy.pdf 
 
 http://www.grc.nasa.gov/WWW/K-12?WindTunnel/Activities/buoy_Archimedes.html 
 
 http://quest.nasa.gov/neuron/teachers/stellar/Neutral.html 
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NEUTRAL BUOYANCY WORKSHEET 
 
Volume of canister____________________ 
 
Weight of empty canister_______________ 
 
Trial 1—Weight ______________  Observation  __________________Float/Sink/Neutral 
 
Trial 2—Weight ______________  Observation  __________________Float/Sink/Neutral 
 
Trial 3—Weight ______________  Observation  __________________Float/Sink/Neutral 
 
Trial 4—Weight ______________  Observation  __________________Float/Sink/Neutral 
 
Trial 5—Weight ______________  Observation  __________________Float/Sink/Neutral 
 
Trial 6—Weight ______________  Observation  __________________Float/Sink/Neutral 
 
Trial 7—Weight ______________  Observation  __________________Float/Sink/Neutral 
 
Trial 8—Weight ______________  Observation  __________________Float/Sink/Neutral 
 
Trial 9—Weight ______________  Observation  __________________Float/Sink/Neutral 
 
Trial 10—Weight ______________  Observation  _________________Float/Sink/Neutral 
 
Trial 11—Weight ______________  Observation  _________________Float/Sink/Neutral 
 
Trial 12—Weight ______________  Observation  _________________Float/Sink/Neutral 
 
Trial 13—Weight ______________  Observation  _________________Float/Sink/Neutral 
 
Trial 14—Weight ______________  Observation  _________________Float/Sink/Neutral 
 
Trial 15—Weight ______________  Observation  _________________Float/Sink/Neutral 
 
Trial 16—Weight ______________  Observation  _________________Float/Sink/Neutral 
 
Trial 17—Weight ______________  Observation  _________________Float/Sink/Neutral 
 
Trial 18—Weight ______________  Observation  _________________Float/Sink/Neutral 
 
Trial 19—Weight ______________  Observation  _________________Float/Sink/Neutral 
 
Trial 20—Weight ______________  Observation  _________________Float/Sink/Neutral 
 
How many trials were needed to achieve neutral buoyancy? _________ 
 



<<
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


