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The present study confirms an earlier finding, based on a spatial forced-choice detection task, that 
masking rings comprising alternating black and white segments are increasingly effective in the backward 
masking of a target disk as the number of those segments increases. However, as expected, that relation 
reached an asymptote for rings having 16 and 32 black segments; a complete, inverted V-shaped relation 
was not found, probablY because the number of segments used was not sufficiently large. 

The present study is one of a set of experiments on 
visual backward masking that applies forced-choice 
detection methodology to the disk-ring paradigm 
introduced by Werner (1935). In particular, it follows up 
two previous investigations on the masking effectiveness 
of incomplete masking rings. Sherrick & Dember (1968) 
used masking stimuli ha\'ing 40% of the contour of a 
complete black ring: this contour was distributed in a 
ring-shaped pattern. into 2.4.6, or 8 equal-sized black 
segments (alternated with an equal number of white 
segments). The masking effectiveness of these 
incomplete rings. as well as that of a complete ring and a 
no-ring mask. was assessed by measuring the 
detectability of a black disk when followed by the 
various masking stimuli. The data showed that masking 
effectiveness increased as number of ring segments 
increased. 

In another related experiment (Dember, Colina, & 
Sherrick. 1972). 25%, 5017{-. or 75% of a complete black 
ring was removed: the remammg contour was 
symmetrically distributed in a ring-shaped pattern into 
four equal-sized segments. A second set of masking rings 
was also used. This set consisted of rings which varied in 
figure-ground contrast so as to yield complete rings 
having 25';' . 50%. or 75 17'c of the luminance of the white 
background on which the stimulus figures were 
presented. Thus, for each degree of ring-incompleteness 
in the one set. there was a contrast-reduced gray ring in 
the other set. In this case. it was found that each gray 
ring was less effective as a mask than was its incomplete 
counterpart. 

The purpose of the present experiment was to test the 
hypothesis that the rela tionship found by Sherrick and 
Dember (1968) would reach asymptote at some value of 
number of ring segments greater than 8. where. we 
assumed. the limits of visual acuity would transform a 
physically incomplete ring into one that functioned like 
a complete. but contrast-reduced. and hence (according 
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to Dember. Sherrick, & Colina, 1972) less effective gray 
ring. Beyond that value, we expected masking 
effectiveness to decline with increasing number of ring 
segments. In short. we hypothesized that an inverted 
V-shaped relation between number ofring segments and 
masking effectiveness would be found if a sufficiently 
large number of segments was employed. 

METHOD 

Subjects 
Four male and four female paid college students with normal 

or corrected to normal vision served as Ss. The Ss were trained 
on all stimuli used in the experiment, receiving 200 trials on each 
of 2 days before collection of experimental data. 

Stimuli 
The stimuli were first constructed using black and white 

drawing paper and then reduced photographically. The target 
stimulus was always a solid black disk. while the masking ring 
varied. Rings with 2. 4, 6, 8, 16, and 32 black segments were 
used. the total black coutour of all rings being 40<:( of that of the 
complete ring. In addition, a complete black ring and a blank 
white card were used in the masking condition. 

The stimuli were cut from the photographic prints and glued 
on \\'hite paper. The diameter of the disk as well as the inner 
diameter of the rings measured 8 mm; the outer diameter of the 
rings measured 16 mm; the distance between the centers of each 
pair of rings was 21 mm ; these values correspond to 23.5 min. 
47 min, and 1 deg, 19 min of are, respectively. With the 
exception of the blank card, each masking stimulus actually 
consisted of a pair of identical rings in order to accomodate the 
spatial forced-choice procedure. Also, the t\\'o-segment mask 
took two forms. one with gaps at the 12 o'clock and 6 o'clock 
positions and another with gaps at the 3 o'clock and 90'dock 
positions. Each S received two sets ot ' trials with each form 
during the experiment. 

Apparatus and Procedure 
Stimuli were presented tachistoscopically (Scientific 

Prototype, ~todel GX). The target and mask durations were 15 
and 55 msec. respe('tively. There was no interstimulus interval. 
The luminance of the target, mask, and pre- and postadapting 
tie Ids was 25 flo Viewing \\-as monocular. 

Each S experienced each of the eight mask conditions. in a 
block of 25 trials. during each of the four test sessions. At the 
completion of the experiment. each S had run 100 trials under 
each ('ondition. To control for sequence effects. the order of 
presenta tion of the mask conditions \\'as randomized for each S. 
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From trial to trial. E placed the disk so that it iit snugh' 
within one of the two rings. the specific disk location being 
random. In the no-mask condition. the disk \\'as also randomly 
placed to the right or Ieit side. After each sequence of disk and 
mask. S indicated where the disk had appeared by saying "right" 
or "left." guessing ii necessary. 

RESULTS AND DISCUSSION 

Before analysis, data from each S was corrected for 
chance guessing. Mean percent correct detection took 
the following values: no ring, 100%: 2 segments, 66.25%: 
4 segments, 56.5%: 6 segments, 48%: 8 segments, 43%; 
16 segments, 29.75%: 32 segments, 31.5%; complete 
ring, 35.5%. An analysis of variance on the data yielded 
a significant effect of mask condition (F = 10.21, 
P < .001) and Ss (F = 10.82, p < .001). 

The data show the positive relation between 
maskability and the number of segments in the masking 
ring previously reported by Sherrick & Dember (1968): 
furthermore, as expected. the relation does reach 
asymptote between 8 and 16 black segments. However, 
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between the values of 16 and 32 segments. target 
detectability does not appreciably increase. Apparently. 
the number of ring segments used was not large enough 
to effect the complete inverted V-relationship that was 
hyuothesized. Evidence for such a relationship awaits 
further experimentation with masks containing a grea ter 
number of segments than those used in the present 
study. 

REFERENCES 

Dember, W. N., Colina, T. L., & Sherrick. M. F. Amount vs 
contrast of masking-figure contour in visual backward 
masking. Psychonomic Science. 1972. 27,95·96. 

Sherrick, M. F., & Dember, W. N. Configurational factors in 
visual backward masking. Proceedings of the 76th Annual 
Convention, American Psychological Association, 1968, 3, 
111-112. 

Werner, H. Studies on contour I: Qualitath'e analysis. American 
Journal of Psychology, 1935. 47. 40-64. 

(Received for publication November 16. 1973.) 

Bull. Psychon. Soc., 1974, Vol. 3 (2) 



<<
  /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




