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Ingredients in the Research
• Interest in ICT in the classroom to 

enhance learning
• Graham Jones’ call for research on 

students’ connections between 
classical and frequentist probability

• Availability of TinkerPlots Sampler
• A grade 5/6 with interested teacher 

willing to work with student researcher
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The Mixer and the Spinner in 
TinkerPlots Sampler
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Concrete to Abstract 
conceptual framework
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Lesson 1 with 27 Grade 5/6 Students
• Structured discussion of probability

– events
– chance phrases
– “random”, “variation”

• Coin tossing
– 10 trials
– theoretical probability (“half”)
– experimental probability
– students tossing 10 times, recording
– combining results
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Tracking the tossing of a 
coin by students
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Lesson 2 with 27 Grade 5/6 Students

• TinkerPlots Sampler to consider 
connection with larger trials

• Trials of 100, 1000, and 10,000

• Mixer, running tally, graph of variation 
from expected, number of heads in a 
row
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Tracking the simulated tossing of a coin
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Screen dump of the Sampler whole class 
coin activity including three graphs
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Student written reflections on …

• What is experimental probability? 

• What is theoretical probability? 

• How are they connected? 

• Responses to these questions helped to 
confirm the choice of students for 
interview.
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Student Interviews [5 In-depth]
• TinkerPlots Sampler for a die modeled with the 

spinner.
• Students asked to

– explain
– generalise
– find evidence
– apply current understanding
– draw graphs for 10, 20, 100, 1000 die tosses

• Three dice scenarios (spinner set up hidden)
– no loading
– large loading
– slight loading
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Screen dump of the Sampler 
personal interview dice activity 

including a table and graph
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Student Interviews
• Interview ended with a discussion of the 

relationship between experimental and 
theoretical probability as experienced during 
the interview.

• The level of student response was based on 
mappings of the ideas expected to be included 
in the students’ responses in relation to the five 
elements of the framework.

• The way the components of the figures were 
combined was assessed using the SOLO model 
of Biggs and Collis.
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Levels of student understanding
• Unistructural responses (U): single aspects 

of the element and a lack of recognition of 
contradictions.

• Multistructural responses (M): a series of 
aspects of the element with contradictions 
likely to be recognized but unresolved. 

• Relational responses (R): a linking together 
of aspects of the element, resolving to a 
large extent conflict that arose.
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Mapping in relation to each 
of the five elements in 

Concrete to Abstract Framework
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SOLO Levels for the Five Elements for 
Five Interviewed Students
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Connections among five elements in 
Concrete to Abstract Framework
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SOLO Levels for the connections 
made among the 5 elements
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Summaries of students’
observed understanding

• S1:  discussed smoothing out of results; 
larger trials determined fairness (R)

• S3:  as for S1, plus used decimals to 
track experimental proportions 
approaching theoretical probability (R)
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Summaries of students’
observed understanding

• S2/S5:  discussed levelling out for large trials 
but short term variation in experimental 
outcomes shows fairness (U)

• S4:  suggested probability (in graphs) based 
on decimal (.167) for all sample sizes; 
surprised by variation in small sample 
simulations (M– could not resolve conflict)
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Discussion and Further questions
• Importance of proportional reasoning.
• Link of fairness and equally likely 

outcomes.
• Scaling of graphs plays a large roll in 

conceiving the leveling out of data with 
large samples.

• TinkerPlots Sampler a meaningful link – is 
it truly random?

• Need explicitly to map the connections for 
students.


	ICME-TSG 13�Monterrey, 2008
	Ingredients in the Research
	The Mixer and the Spinner in TinkerPlots Sampler
	Concrete to Abstract conceptual framework
	Lesson 1 with 27 Grade 5/6 Students
	Tracking the tossing of a �coin by students
	Lesson 2 with 27 Grade 5/6 Students
	Tracking the simulated tossing of a coin
	Screen dump of the Sampler whole class coin activity including three graphs
	Student written reflections on …
	Student Interviews [5 In-depth]
	Screen dump of the Sampler personal interview dice activity including a table and graph
	Student Interviews
	Levels of student understanding
	Mapping in relation to each �of the five elements in �Concrete to Abstract Framework
	SOLO Levels for the Five Elements for Five Interviewed Students
	Connections among five elements in Concrete to Abstract Framework
	SOLO Levels for the connections made among the 5 elements
	Summaries of students’ �observed understanding
	Summaries of students’ �observed understanding
	Discussion and Further questions


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [4000 4000]
  /PageSize [612.000 792.000]
>> setpagedevice


