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Visual scanning of line segments: Object
superiority and its reversal
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The object superiority and object line effects were investigated with a visual scanning .
task. Scanning times for two target lines were ordered as follows from fastest to slowest:
no context, unconnected-lines context (flat), object context (three-dimensional), and disorga
nized context (flat). These results substantiate previous work (Klein, 1978) that demonstrated
a reversal of the object superiority effect under speed stress when the unconnected-lines
context was compared with the object context. However, these results also demonstrate
that this reversal does not generalize to comparisons between disorganized and object contexts.

Several studies investigating the effect of context on
visual perception have reported greater accuracy for the
identification of a briefly flashed line segment when it
was part of a figure that appeared unitary and three
dimensional than when the same line was part of a
two-dimensional or less coherent figure (Weisstein &
Harris, 1974). This effect has been called the object
superiority effect (OSE). Williams and Weisstein (1978)
have also reported an object line effect (OLE), in which
a line within a unitary and three-dimensional figure is
easier to recognize than is that line by itself. Klein
(1978) eliminated the OSE by requiring speeded identi
fication responses from his subjects, Further, Klein's
latency data showed a reversal of the OSE, with longer
reaction times to identify a line in a three-dimensional
object context than to identify a line in a two-dimensional
unconnected -lines context.

With the fmdings of Klein (1978) , Weisstein and
Harris (1974) , and Williams and Weisstein (1978) in
mind, a study was run to determine if Klein's (1978)
reaction time fmdings could be replicated using a serial
scanning task. Additionally , a larger set of contexts was
employed. The present study was designed to investigate
both the OSE and the OLE. Accordingly, four condi
tions were employed using three contexts of Weisstein
and Harris (1974) and target lines presented alone.

METHOD

Subjects
Twent y-four naive subjects part icipated in the experiment.

Stimuli
The stimuli were taken from Weisstein and Harris (1974)

and consisted of their three-dimensional "object" context,
a disorganized context that they derived from the object con
text , and their "unconnected-lines" context. For examples of
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these cont exts, see Weisstein and Harris (1974 , p.754, Fig
ures 2a, 2d, and 2f, respectively). The target lines appeared
eith er in conjunction with these cont exts or by themselves, for
a total of four conditions. The targets were lines that differed
primarily in terms of slope, one positive and one negative, and
are depicted in Weisstein and Harris (1974 , Figures Ic and 1d).
For an example of how these targets appeared in the object
contex t, see Weisstein and Harris (1974 , Figures 1h and Ii).
These stimuli were used to construct four 30-item practice
lists and four 50-item experiment lists. Each list was blocked in
terms of context. Each target appeared 50% of the time in each
list in a random order, with the constraint that the same target
line should not appear more than four times in a row. Separate
sheets of paper were used to display the stim uli for each of the
four conditions. The stimuli were black-on-whit e line drawings.
They were placed in columns and spaced 13 mm from center to
cent er. The target lines were 4 mm long. The object conte xt
was 8 mm wide and 8 mm high. The disorganized context was
10 mm wide and 10 mm high. The lines context was 8 mm wide
and 9 mm high.

Procedure
Subjects were tested twice on each of the four practice lists

and twice on each of the four experiment lists. Order of list
presentation was counterbalanced across subjects. The subjects'
task was to visually scan down each column of stimuli and name,
in order , the target lines that they saw. They responded "right"
if the lower part of the line pointed toward the right and "left "
if the lower part of the line pointed toward the left. Subjects
were instructed to read down the column as quickly as possible
without making errors. Errors were not recorded. Scanning time
was recorded , with an electronic stopwat ch, for each trial to the
nearest .01 sec. Timing was begun when a cover sheet was
removed from the stimulus sheet and the experimenter simul
taneously said "now." Timing was ended with the subjects '
last response.

RESULTS

The average scanning times were 21.79 ,22.21 ,24.41 ,
and 27.35 sec, respectively, for the target line alone and
the unconnected-lines, object , and disorganized con
texts. A repeated-measures analysis of variance indi
cated a significant effect of context [F(3 ,69) = 41.95 ,
P < .001] . A planned comparison between the contexts
employed by Klein (I 978) replicated his fmding that the
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OSE is reversed under speed stress. That is, the object
context was scanned more slowly than the lines context
[F(1,69) = 15.7, p < .01] . However, an OSE was found
when comparison was made between the object context
and the disorganized context [F(1 ,69) = 27.84, P<.01] ,
indicating that reversal of the OSE under speed stress is
not necessarily a general phenomenon. There was no
evidence for an OLE effect in the present data, with
the target lines alone being scanned significantly faster
than targets in the object context [F(I,69) = 16.53,
p<.OI].

DISCUSSION

In the present study, scanning times were fastest for those
targets that were not connected to a context (targets alone and
targets in unconnected lines). Banks and Prinzmetal (1976)
have shown that perceptual isolation speeds target identifica
tion, and perhaps the same process is operating in both Klein's
(1978) and the present study . While an isolation hypothesis can
explain the present difference between the object context and
the unconnected-lines context, it does not explain previous
findings of an OSE with them (Weisstein & Harris, 1974;Williams
& Weisstein, 1978) . This discrepancy may be resolvable by
considering the fact that Weisstein and Harris (1974) and
Williams and Weisstein (1978) impoverished the quality of
their stimuli through visual masking, in the first case, and
through energy-level adjustments, in the second. This was done
to control target identification at between 50% and 80% cor-

rect. It may be that target isolation cannot manifest itself
under these conditions. That is, a target within the unconnected
lines context may simply not have as good an image quality as
a target in the object context. Hence, the potential scanning
advantage for targets ill the unconnected-lines context is unreal
izable. Of course, this argument presupposes that the object
context, under impoverished viewing conditions, actually facili
tates perception. Comparisons between the object context and
the disorgan~ed context are not confounded by target isolation,
so the OSE IS robust across the impoverished viewing conditions
of Weisstein and Harris (1974) and the nonimpoverished view
ing conditions of the present experiment.

REFERENCES

BANKS, W . P., & PRINZMETAL, W. Configurational effects in
visual information processing. Perception & Psychophysics,
1976,19,361-367.

KLEIN, R. Visual detection of line segments: Two exceptions to
the object superiority effect. Perception & Psychophysics, 1978,
24,237-242.

WEISSTEIN, N., & HARRIS, C. S. Visual detection of line seg
ments: An object-superiority effect. Science. 1974, 186, 752
755.

WILLIAMS, A., & WEISSTEIN, N. Line segments are perceived
better in a coherent context than alone: An object-line effect
in visual perception. Memory & Cognition, 1978, 6, 85-90.

(Received for publication March 22, 1982.)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /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 (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




