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Abstract: This study investigates whether replays of records of eye movements made during 
the task performance process, can be a useful cue for self-assessment, and it aims to uncover 
which aspects of their performance participants at different levels of expertise consider when 
they are asked to engage in self-assessment while thinking aloud.The present study suggests 
that at least for somewhat advanced individuals, performance process cues could stimulate 
self-assessment, but that this does not apply to novices. 

 
This study investigated whether replays of records of eye movements made during the task 

performance process could be a useful cue for self-assessment. Self-assessment is very difficult for learners, 
especially novice learners, due to their lack of expertise. On the one hand, they experience a high cognitive load 
imposed by the learning tasks (Sweller, Van Merriënboer, & Paas, 1998; Van Merriënboer & Sweller, 2005), 
which may make it difficult to monitor their performance. On the other hand, even if they would be able to 
monitor their performance, they might fall prey to the “Double Curse of Incompetence”, that is, “… skills 
necessary to recognize competence are extremely close if not identical to those needed to produce competent 
responses” (Dunning, Heath, & Suls, 2003, p. 73).  

This study, in the domain of biology, aimed to uncover which aspects of their performance participants 
at different levels of expertise considered when they were asked to engage in self-assessment while thinking 
aloud, either with or without a cue of the performance process. The cue used here, was a replay of a record of 
eye movements and mouse and keyboard operations made during task performance (cf. the cue used by Van 
Gog, Paas, Van Merriënboer, & Witte, 2005; see Figure 1.). Participants were given no lists of criteria, because 
we intended to investigate what they spontaneously considered when engaging in self-assessment. It was 
hypothesized that: a) the cue is helpful for novice participants to report about the performance process, whereas 
advanced participants (higher expertise) do not need a cue to be able to report on the process, and b) the cue 
may or may not help novices evaluate their performance process, but will indeed help advanced participants 
(with higher expertise) evaluate their performance, which will show not only in enhanced frequency of 
evaluations, but also in the criteria used. 

Forty adults volunteered to participate in this study. A 2 x 2 factorial design was used with ‘Expertise’ 
(Lower vs. Higher) and ‘Self-assessment’ (Cued vs. Non-cued). After each of the four tasks, participants were 
required to give a self-assessment of their performance, while thinking aloud (Ericsson & Simon, 1993), either 
with or without the cue depending on their assigned condition. The cue was recorded and replayed with a Tobii 
1750 Eye Tracker running at 50Hz, using the screen capture mode in the Clearview 2.7.1 software. Participants’ 
verbalizations were recorded using Audacity 1.2.6 software. 

After the experiment, the verbal protocols were transcribed and segmented based on meaningful units 
(i.e., partial, whole, or multiple sentences). The segments were coded using a coding scheme with three main 
categories: a) Survey, b) Action, and c) Monitoring/Assessment. The category Monitoring/Assessment was 
further divided into four “criteria”: 1) Adequacy: further divided into being either positive or negative; 2) 
Efficiency; 3) Affect, also divided into being either positive or negative, and 4) Difficulty. 

In accordance with the hypotheses, the results seem to suggest that lower expertise participants indeed 
have difficulty remembering the details of the performance process due to higher cognitive load, and that the 
cue allows them to review and remark on those task processes. However, these findings also provide support for 
the assumption that some expertise is required in order to be able to evaluate ones own performance and that the 
cue can be a helpful support tool under those conditions. In general, though, not many of the possible self-
assessment criteria were used, especially by the lower expertise participants. The present study suggests that at 
least for somewhat advanced individuals, performance process cues could stimulate self-assessment, but that 
this does not apply to novices. 

mailto:Danny.Kostons@ou.nl
mailto:Tamara.vangog@ou.nl
mailto:Fred.Paas@ou.nl


 
Figure 1. Example of a Cue. Participants saw a red dot indicating their fixations moving across the screen, 

followed by a 1000 ms gaze trail indicating the movement during the last second. 
 
 
References 
Dunning, D., Heath, C., & Suls, J. M. (2003). Flawed self-assessment: implications for health, education, and 

the workplace. Psychological Science in the Public Interest, 5(3), 69-106. 
Ericsson, K. A., & Simon, H. A. (1993). Protocol Analysis: Verbal reports as data (2nd ed.). Cambridge, MA: 

MIT. 
Sweller, J., Van Merriënboer, J. J. G., & Paas, F. (1998). Cognitive architecture and instructional design. 

Educational Psychology Review, 10, 251-295. 
Van Gog, T., Paas, F., Van Merriënboer, J. J. G., & Witte, P. (2005). Uncovering the problem-solving process: 

cued retrospective reporting versus concurrent and retrospective reporting. Journal of Experimental 
Psychology: Applied, 11, 237-244. 

Van Merriënboer, J. J. G., & Sweller, J. (2005). Cognitive load theory and complex learning: Recent 
developments and future directions. Educational Psychology Review, 17, 147-177. 

 



<<
  /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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


