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The detection of a very briefly presented (200-msec) 
configuration of eight neutral stimuli was inferior when 
the ninth member of the stimulus array was an 
emotional rather than a neutral item. This outcome 
suggests that the symbolic meaning of portions of a 
stimulus may disrupt the processing of adjacent stimulus 
components in a single-fixation exposure of the whole 
stimulus 

Behavioral as well as physiological evidence 
accumulating over the last few decades converges on the 
conclusion that perception is a highly interactive set of 
processes. It is now well known, for example, that the 
activation of a single visual receptor may have inhibiting 
as well as enhancing effects upon the later-stage 
processing of another receptor's signals (e.g., Cornsweet, 
1970; Lindsay & Norman, 1972; Ratliff, 1965; 
von Bekesy, 1967). Complex neurological programs built 
upon such simple enhancement-inhibition interactions 
are now assumed to underlie the selective systems, at 
various levels of visual processing, capable of extracting 
specific types of stimulus features, such as slits, holes, 
edges, specific movements, specific slants, etc. Such 
interactions, moreover, are not restricted to topographic 
relationships. The considerable research on backward 
and forward masking (metacontrast, paracontrast, etc.) 
(e .g., Kahneman, 1968; Raab, 1963; Weisstein & Haber, 
1965; Werner, 1935) abundantly demonstrates the 
existence of complex interactive events across the 
temporal dimension as well. 

Up to now, however, virtually all related research has 
focused on the physical parameters involved in such 
interactions-luminance relations, adaptation levels, 
interstimulus intervals, proximity of borders, etc. 

The present study reports the existence of interactive 
events in visual processing arising from the symbolic 
meaning of stimulus components. Specifically, findings 
are reported which suggest that the presence of an 
emotional element in an array of otherwise neutral items 
inhibits the detectability of the neutral elements in a 
brief single-glance exposure of the whole array. This 
effect is called here cognitive masking. 

*Support of this research by Grant No. 07-2120 from the 
Rutgers University Research Council is gratefully acknowledged. 
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METHOD 
Three versions of a basic stimulus configuration were 

constructed, consisting of a circular array of eight discrete 
stimulus items plus a critical central item (see Fig. 1). The three 
stimulus versions were identical except for the central element, 
which comprised a swastika (Fig. 1), a Star of David, or a 
schematic window (the swastika with its "arms" extrapolated). 

The Ss were members of the Rutgers Hillel Foundation (a 
Jewish organization) , a group for which the emotional symbols, 
whether the negative swastika or the positive Star of David, 
could be expected to have particular salience. Separate groups of 
volunteers were tested on 3 successive nights, each with one of 
the three versions of the stimulus-swastika (22 Ss), Star of 
David (19 Ss), or window (18 Ss). All groups received the same 
treatment, except for the stimulus version employed. 

Following a standard I-min dark-adaptation interval, each 
group was exposed to its preassigned stimulus version for a 
200-msec duration. The display mechanism was a Wollensak 
shutter, set at maximum illumination, attached to a 500-W slide 
projector. The experimental room was completely dark during 
the exposure. 

Immediately following the stimulus exposure, the room lights 
were turned on and the Ss commenced the first of two separate 
detection reports, a forced recall procedure followed by a 
recognition measure. 

Recall instructions were read prior to the stimulus 
presentation. Each S received a recall protocol consisting of an 

(( 
Fig. 1. One of the three basic stimulus versions employed: 

circular array of eight neutral items with swastika as the central 
item. All three versions of the stimulus were identical except for 
the central item, which was a swastika, a schematic window, or a 
Star of David. 
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Fig. 2. Average ROC curves of the swastika, Star of David, and 
window groups for the identical eight neutral items. 

array of nine empty circles arranged in the pattern of the 
stimulus elements to be displayed. The Ss were instructed that as 
soon as the lights were turned on following the stimulus flash, 
they were to fIll in as many of the empty circles as they could 
with perceived elements of the stimulus. Once the stimulus had 
been presented and all Ss had completed their initial recall of the 
display, additional recall instructions were delivered: Ss were 
told to fill in each of the remaining blank (unfilled) circles with a 
nonrepeating guess of the unreported stimulus items. The recall 
scores for all Ss are, therefore, based on the same number of 
total responses, i.e., nine, comprising freely recalled items plus 
guesses. Such a forced recall procedure minimized the possibility 
of report criterion differences arising between groups. Recall 
scores reported below are based on a simple count of correct 
items included in the recall protocol, regardless of position or 
whether the item had been guessed or freely recalled. 

An independent recognition task followed the recall 
procedure. Once the recall protocols had been collected, the Ss 
were presented with a succession of 18 slides, each of which 
contained a single pictured item. Nine of the items had actually 
appeared in the original stimulus array; the other nine were 
distractor items. The order of the items, except for the last two, 
was random; the last two constituted the critical item and a 
distractor. Each slide was presented for 20 sec, during which 
time the Ss were required to report on a prepared recognition 
protocol (1) whether the item had or had not been part of the 
original stimulus display (yes or no) and (2) the degree of 
confidence, small or great, attributed to the yes-no report. This 
recognition procedure thus yielded a four-point rating scale of 
stimulus recognition (confident yes, doubtful yes, doubtful no, 
and confident no). These recognition ratings provide the data 
base from which receiver operating characteristic (ROC) 
functions could be extracted through techniques that are by now 
well known (e.g., Green & Swets, 1966). Such ROC functions 
are the basis for the direct estimates of sensitivity or detection 
reported below. 

RESULTS AND DISCUSSION 
The specific empirical question posed by this study 

was whether processing of the eight noncritical neutral 
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("orbit") items-identiCal for all three groupS-WOUld be 
affected by the symbolic import of the critical central 
item. Both detection indicators employed, the forced 
recall and recognition rating measures, produced parallel 
affirmative data. 

Out of the set of eight neutral orbit items, the three 
groups (swastika, Star of David, and window groups) 
correctly recalled an average of 1.27, 1.37, and 2.12 
items, respectively. 1 An analysis of variance on these 
data revealed the obtained group means to be 
significantly different [F(2,55) = 4.01, P < .05]. A 
contrast analysis on the means of the two emotional 
groups vs the mean for the neutral group was highly 
significant [F(I ,55) = 8.28, p < .01]. 

The above recall scores are based on correct recall of 
orbit items, irrespective of recall or nonrecall of the 
critical central item. Although prior to stimulus 
presentation Ss had been instructed to fixate upon the 
center of the screen, the position of the critical item 
during the stimulus display, not all Ss recalled this item. 
The proportion of Ss correctly recalling their central 
item was 17/22 for the swastika group, 17/19 for the 
Star of David group, and 10/17 for the window group. A 
further analysis of data was performed on this subset of 
Ss. Average recall of orbit items for only those Ss 
reporting the central item was 1.00, 1.30, and 1.80 for 
the swastika, Star of David, and window groups, 
respectively [F(2,41) = 2.84, p = .07]. The contrast of 
interest (emotional vs neutral) proved to be significant 
[F(I ,41) = 4.60, P < .05]. Thus, the data based on the 
forced recall indicator of detection, whether 
performance on the critical item is disregarded or taken 
into account, suggests that an emotional stimulus 
element tends to disrupt the processing of contiguous 
neutral items. 

The recognition indicator yielded similar results. ROC 
curves for each S were extracted from recognition 
ratings of the eight orbit items and the eight counterpart 
distractors. (The last two items in the 18-item 
inspections set, the critical item and its distractor, were 
not included in the computations, since the issue of 
interest was the detection of the eight orbit items, not 
the detection of the whole display.) Figure 2 depicts 
average ROC curves for the three groups. Visual 
inspection suggests that sensitivity for the neutral orbit 
items was lower when the critical central item was 
emotional (swastika or Star of David) than when the 
central item was neutral (window). A distribution-free 
measure of sensitivity, peA), the proportion of total area 
underneath an ROC curve (Green & Swets, 1966), was 
computed for each S. Average P(A) values for the 
swastika, Star of David, and window groups were, 
respectively, 53%, 57%, and 66%. An analysis of variance 
on peA) scores proved significant [F(2,56) = 5.49, 
p < .01]. The relevant contrast analysis (emotional vs 
neutral) was also significant [F(I,56) = 9.87, p<.OI]. 

The recall and recognition data are thus thoroughly 
consistent: An emotional component of a complex 
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stimulus, whether pleasant or unpleasant, can disrupt the 
processing of neutral components in a single-fixation 
exposure of the full display. 

Although the present study was conducted with 
ostensibly emotional critical items, it is by no means 
clear whether the effect is limited to emotional stimuli. 
It is not clear, for example, whether the emotional 
groups' poorer performance on the neutral items was 
due to the disrupting effects of emotionality per se on 
processing, or to the monopolization of processing time 
(attention) by the critical item, resulting in diminished, 
processing of the remaining components. Further work 
to resolve some of these issues is now in progress. The 
important point to have emerged from the present 
study, however, is that interactions in visual processing 
are not restricted to physical effects; a component of a 
stimulus may mask another component not only 
through its physical parameters but also through its 
symbolic properties. 
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NOTE 
1. The recall score of one of the Ss belonging to the window 

group was excluded from the recall computations because of his 
failure, in spite of the instructions, to fill in all blank circles in 
his recall protocol. 

(Received for publication October 8, 1972.) 

61 



<<
  /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




