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Foveal task effects on same-different
judgments in the visual periphery
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An attempt was made to examine the extent to which the presence of a foveal stimulus
affects same-different judgments regarding the horizontal-vertical orientation of two lines
located in peripheral vision. The results of the study indicated that accuracy in reporting
peripheral visual stimuli is determined not only by the nature of those stimuli, but also by
whether other stimuli are presented foveally. The simultaneous presence of another stimulus
in foveal vision reduces accuracy in reporting peripheral stimuli, independent of instructions
to ignore, detect, or identify the foveal stimulus.

Most visual events occur simultaneously across wide
areas of the visual field. Some of these events occur in
the foveal, or central region of vision, while others take
place in the peripheral or noncentral areas of the visual
field. However, much laboratory research on vision
has been designed to examine processing of a limited
number of visual events, presented either foveally or
peripherally. Only recently have researchers begun to
ask how foveal and peripheral events might interact.
Specifically, studies have begun to examine the extent
to which the presence of a foveal event might affect
the processing of a peripheral event.

The research that is available does suggest that
such an interaction exists: Namely, when subjects are
required to respond to a foveal stimulus, their ability to
utilize peripheral visual information is decreased. For
example, subjects have more difficulty identifying a
peripheral stimulus when other stimuli are simultane
ously presented to the fovea than when the peripheral
stimulus is presented alone (Ikeda & Takeuchi, 1975).
Similarly, when subjects are asked to follow a centrally
moving fixation dot (Liebowttz & Appelle, 1969) or
to count the number of central fixation points (Webster
& Haslerud, 1964), visual processing of peripherally
located stimuli suffers.

It appears, then, that when subjects are asked to
respond simultaneously to foveal and peripheral events,
performance levels on the peripheral events are reduced.
Such a finding, however, raises the question of whether
it is the requirement of responding to the foveal stimulus
or simply its presence that leads to this decrement in
performance on peripheral stimuli.
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Road, Chicago, illinois 60626 .

It has been suggested that the presence of the foveal
stimulus is the important factor, since the presence of
foveal noise stimuli in the visual field interferes with
the ability of subjects to detect similarities among
relevant foveal and peripheral items (Mackworth, 1965).
Similarly, the ability to identify a brief peripheral
stimulus is reduced when a second stimulus is simultane
ously presented to the fovea, independent of whether
the subject is told to ignore the foveal stimulus or to
identify it (Holmes, Cohen, Haith, & Morrison, 1977).
These results indicate that it is the mere presence of
foveal stimuli, and not the requirement that they be
responded to, that produces the commonly observed
decrements in response to peripheral stimuli. Moreover,
these results suggest that the decrement in performance
on peripheral items occurs because subjects attend to
and process the central item, at least to some degree.

This study was designed to assess the extent to which
a foveal stimulus was processed under conditions where
subjects were instructed to ignore it. This assessment was
made by comparing the performance of subjects on a
peripheral stimulus task when they were presented
with a variety of foveal task conditions. In particular,
performance on a peripheral same-different task was
assessed when there was no foveal stimulus, a foveal
stimulus that subjects were instructed to ignore, a foveal
stimulus that subjects were instructed to detect, or a
foveal stimulus that subjects were instructed to identify.
It was assumed that if subjects were able to control the
extent to which they processed the foveal stimulus, then
performance on the peripheral same-different task
would decline systematically as subjects were required
to expend more processing attention on the foveal
stimulus. On the other hand, if subjects were not able
to control the extent to which they processed the
foveal stimulus, then performance on the peripheral
task would differ only as a function of whether or not
a foveal stimulus was present.
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METHOD

Subjects
Ten adult subjects with normal or corrected-to-normal vision

participated in this study. All subjects were volunteers and were
not paid for participation.

Materials
All stimuli were presented on a cathode-ray tube (CRn

with a P24 phosphor in a VR14 display console with a display
luminance of about 1 mL under steady-state conditions. The
CRT was driven by a Digital Equipment Corporation PDP-8/e
computer located in the next room (see Mayzner, Tresselt, &
Helfer, 1967, for a full description of this apparatus).

In all conditions, the same peripheral stimuli were employed.
These peripheral stimuli consisted of two lines 1 deg, 21 min of
visual angle (va) in length (horizontal or vertical) presented at
5.5 deg va from the center of the visual field and located in two
of the four possible diagonal locations (±45 deg and ±135 deg
from the vertical). The two peripheral line stimuli were exposed
for 10 msec and were followed after 120 msec by four star
shaped masking stimuli (with line length of 1 deg, 21 min va) of
50o-msec duration in the four possible peripheral locations.
These exposure and postexposure time intervals were selected by
two criteria: (1) To prevent subjects from performing at ceiling
levels on the peripheral same-different task when there was no
central stimulus present ; and (2) to maintain the total exposure
and postexposure time below that necessary to make an eye
movement.

While the nature of the peripheral stimuli remained constant
across all conditions , the five experimental task conditions did
differ in the nature of the foveal stimulus. In one condition (no
foveal stimulus), there was no central stimulus. In the three
foveal target conditions (foveal stimulus ignored, foveal
detection, and foveal identification), a single foveally located
target stimulus (either a "+" or an "X") of 1 deg, 21 min va in
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line length appeared simultaneously with the peripheral line
stimuli for 10 msec. After an inter stimulus interval of 70 msec, a
star-shaped foveal mask (also of l-deg, 21-min va line length)
appeared for 550 msec. The interval between the offset of the
foveal target stimulus and the onset of the foveal mask was
selected in pilot work by the criterion that subjects should
perform at 75% correct on identification of the foveal target
stimulus in the absence of the peripheral task. The final
condition (foveal mask) was employed as a control condition:
Namely, to assess the effects of the foveal mask per se. The trials
of the foveal mask condition therefore were identical to the
three foveal target conditions except that no target stimulus
appeared prior to the foveal mask.

Procedure
In all conditions, subjects were required to make same

different judgments regarding the orientation of the two
peripheral line stimuli. The same-different judgment was used
to avoid the problems faced during earlier research in attempting
to insure that subjects actually fixate at the center of the screen.
This problem was avoided in this study by the presentation of
two peripheral stimulus lines in any of four locations on each
trial . Subjects were instructed that they would be most likely to
see both lines if they fixated at the center of the screen.

Although the response to the peripheral lines was constant
in all conditions, in each of the three foveal target stimulus
conditions, subjects were instructed to respond to the foveal
stimulus in a different manner. In the foveal stimulus ignored
condition, subjects were instructed to ignore the foveal target
stimulus (i.e., either "+" or "X") and to report only whether the
two peripheral lines were the same or different in orientation.
In the foveal detection condition, subjects were instructed
to report whether the peripheral lines were the same or
different and whether or not a foveal target stimulus was
present. In the foveal identification condition, subjects were
instructed to report whether the peripheral lines were the same

Figure 1. An illustration of stimuli presented and the time parameters involved in conditions utilizing (A) a foveal target stimulus,
(B) a foveal mask only, and (C) no foveal stimulus.
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Figure 2'. Mean percent correct on peripheral same-different
judgments as a function of foveal stimulus and task condition.

or different and to identify the foveal target stimulus (i.e.,
either a "+" or an "X"). Subjects were not instructed regarding
order of report for foveal and peripheral tasks.

Each subject received 60 trials in each condition: Of these,
48 trials represented all possible combinations of two foveal
stimuli ("+" or "X") with four peripheral stimulus pairs (-, -;
-, I; I, I; I, -) by six possible location combinations for the
two peripheral stimuli (four positions taken two ata time). In
addition, 12 foveal blank trials were constructed for the foveal
detection task ; these trials were also included in the other
conditions in order to insure condition equality, but were not
included in the data analysis in any condition. Each subject
participated in all five conditions and thus received a total of
300 trials (60 trials per stimulus condition). Condition order
was counterbalanced across subjects by a Latin-square design.

Testing of each subject was completed over five sessions of
approximately 1 h each (one session per experimental condi
tion). Each session began with 12 practice trials that were
not included in data analysis.

On any particular trial, the subject signaled the experimenter
in the computer room via an intercom when he was ready to
begin. The experimenter then signaled the subject and initiated
the trial. Each trial began with the appearance of a fixation dot
for 750 msec, followed by the test stimulus. At the completion
of each trial, subjects recorded their own responses and signaled
to the experimenter when they were ready for the next trial.
Subjects were not given feedback regarding the accuracy of their
responses.

RESULTS

Percent correct same-different judgments on the
peripheral line stimuli were calculated for each subject's
performance in each condition. The two conditions that
did not contain a foveal target stimulus produced high
performance in the same-different peripheral task. In
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sharp contrast, the three foveal target conditions
produced relatively poor performance in the same
different peripheral task.' A repeated-measures analysis
of variance revealed that this difference among condi
tions was very significant [F(4,36) = 9.53 , P < .001] .
A Newrnan-Keuls test further revealed that performance
in the two conditions that did not contain a foveal
target stimulus (i.e., no foveal stimulus and foveal
mask) differed significantly from performance in all
three conditions in which a foveal target was present
(p < .05) . Performance in the three foveal target
stimulus conditions (i.e., foveal stimulus ignored, foveal
detection, and foveal identification) did not differ
significantly (p > .05), and performance in the two
conditions that did not contain a foveal target stimulus
(i.e., no foveal stimulus and foveal mask) did not differ
significantly (p > .05).

DISCUSSION

In short , a subject's accuracy in peripheral same-different
judgments was best predicted by whether or not a foveal target
stimulus was also simultaneously presented. Furthermore,
performance on the peripheral same-different task was not
significantly affected by instructions to the subjects (and,
one may assume, intentions of the subjects) to ignore, detect,
or identify the foveal stimulus. These results again support the
view that the ability to identify briefly presented visual stimuli
is impaired when a foveal stimulus is also present , regardless
of instructions to ignore the foveal stimulus. This suggests that
the foveal stimulus is processed nonetheless . Moreover, the
foveal stimulus appears to be processed in some depth, since
only slight insignificant differences were obtained among the
differen t foveal target conditions.
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NOTE

1. D' scores were also calculated and produced substantially
similar results as percent correct. Similarly, in conditions where
subjects were required to detect or identify the foveal target
stimulus, performance on the peripheral task did not differ as a
function of whether the foveal task was correct or incorrect.

(Received for publication July 7, -1978.)



<<
  /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




