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Ss made same/different RT judgments of digits 
presented successively on a CRT screen. A computer 
presented the test digit either to the left or right of 
fixation, and turned on a 90·dB SPL noise either 
monaurally left or right, or binaurally in S's earphones 
shortly after digit onset. Compared to quiet trials, RTs 
were fastest in the binaural condition, although all types 
of noisy trials were faster. Test digits shown to the right 
of fixation produced faster mean RTs overall, but there 
was no differential intersensory facilitation related to 
laterality. 

An irrelevant sound can facilitate response to a visual 
stimulus (Bernstein, Pederson, & Schurman, 1972; 
Morrell, 1968; Simon & Craft, 1970). This effect does 
not depend on S's response strategy or on well known 
modality differences in simple RT (Taylor, 1973). 
Rather, the behavioral evidence combines to suggest that 
the facilitation directly reflects neural constraints on 
sensory interaction. It has been argued, in particular, 
that there is a need to assume that sound can modulate 
ongoing messages in the retino-cortical projection system 
(Taylor, 1973). This hypothesis has recently received 
support from single-unit recordings in the visual cortex 
and superior colliculus in response to round window 
polarization (Schwartzkroin, 1973). 

Studdert-Kennedy & Shankweiler (1970) used a 
paradigm requumg S to attend to and recall 
simultaneous dichotic speech. They found that if the 
aural components of the input conveyed language 
information, stimuli presented at the right ear were 
processed more efficiently than those presented at the 
left ear. In the same paper, they argue that auditory 
systems common to both hemispheres are able to extract 
simple auditory parameters. Thus, acoustic laterality 
arises because of an interaction of the message and 
where it is analyzed-rather than to simple superiority of 
the left cerebral auditory hemisphere. Taylor (1973), 
using a reaction time (RT) task and several classes of 
aural stimuli (such as phoneme segments and music), all 
of which were incidental to S's task, found no left-right 
or other differential aural laterality effect on visual RT 
performance. These data tend to suggest that Ss were 
not processing the sound at a high level, in spite of the 
fact that it conveyed meaningful information. However, 
the visual stimuli were presented foveally, and hence 
were represented in both cerebral hemispheres directly. 
It was, therefore, not possible to determine if any 
underlying laterality of effect existed for different 
ear/visual field combinations. 
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In this experiment, we examine the effect on RT of 
combinations of stimuli presented in left or right visual 
fields and aural stimuli presented monaurally left or 
right, or binaurally. 

METHOD 
Subjects 

The Ss were 25 graduate and undergraduate students enrolled 
at Memorial University. 

Stimuli 
Visual stimuli were digits presented on a cathode ray tube 

(CRT). Each stimulus sub tended a horizontal visual angle of 
18 min and a vertical angle of 30 min, plus or minus 10 min, as S 
moved his head . Aural stimuli were 90-dB SPL noise bursts 
filtered to overlap the speech spectrum, and delivered to S 
through stereo headphones. A Hewlett-Packard 2114 computer 
controlled all events within a session, including timing and 
presentation of stimuli. This system is described in more detail 
by Taylor (1972). 

Procedure 
Each trial consisted of three consecutive displays. First, a 

reference digit and a target digit were displayed on the CRT, the 
former always being located to the left of the latter. Second, the 
target digit was removed and the reference digit alone remained. 
The third display consisted of the test digit being displayed 
approximately 2 deg to the right of the reference digit (half of 
the trials) or 2 deg to the left of the reference digit. 

The aural stimuli were completely incidental to the task of S. 
The task was to determine if the target and test digits were the 
same. If so, S was to respond "same" by pressing a button under 
his middle finger. If they were not the same, S was to respond 
"no" by pressing a button under his index finger. 

Temporal Scaling 
Boredom or unnecessary double checking, as well as 

inattention, can produce excessively long or erratic RT 
distributions. One attempt to reduce these sources of 
inhomogeneity is to discard responses which take too long. That 
procedure fails to attack the source of the inhomogeneity 
because it fails to inform S on those trials in which boredom or 
inattention occur that such behavior constitutes an error. 
Similarly, an arbitrary statistical criterion for what is "too long" 
is fallible in rough proportion to the frequency of such errors, 
which have not been estimated directly. The procedure used in 
this experiment was to establish a time limit for responding and 
to adjust exposure durations of the stimulus arrays on each trial, 
for each S, at a value near the upper end of his cumulative 
reaction-time distribution. Thus, the time scale of trial and 
permissible RTs were altered throughout a session. Further, 
immediate feedback was given: When an S erred, either by not 
responding within the time limit or by making an inconect 
response, a large X appeared in the center of the CRT screen. 
When the S was correct, his RT for that trial was displayed 
immediately in the lower left corner of the screen. The S 
initiated each trial by pressing both buttons, thereby insuring 
that the inter trial interval met his changing criterion of readiness. 
The unit for time scaling was a standard interval (SI), dermed on 
Trial n as the lesser of 1,500 msec or the S's cumulative mean 
RT + 3 SD. The three visual displays presented on Trial n + 1 
were each exposed for SIn' and the time IL'llit for responding 
during the test interval of n + 1 was also SIn. The SI was 
recalculated on each trial by the computer. 

Design 
The onset of sound was set at 5% of the elapsed interval 
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tluoughout a session. :'Iioise terminated when the trial 
terminated. either when the time limit has elapsed or when S 
responded. There were iour "sound" conditions. monaural leit. 
monaural right. binaural. and no noise. and two visual stimulus 
locations. leit oi iixation and ri2ht oi fixation. All events were 
randomized within a session. with the constraint that no one 
condition was allowed to occur more than 10<:(; more or less 
irequently than any other condition. 

A session was programmed to terminate after the dual criteria 
of 20 min and 250 trials had been satisfied. Each S was tested in 
two sessions \\ith a brief rest period. 

RESUlTS 

The variables of sound condition (noise-left, 
noise-right. noise-binauraL quiet) by visual location (left, 
right) by blocks (Sessions 1. 2) were combined in an 
overall analysis of variance of the mean RTs. The highest 
order (three-way) interaction was used as the error term. 
The only significant results were the simple main effects 
of sound condition, visual location (digits on the right 
were faster by 14 msec than those on the left, F = 25.3, 
df = 1.24. P < .001), and practice (Session 2 was faster 
overall by 32 msec than Session I). 

Since the quiet trials provide a control baseline for 
estin1ating the amount of intersensory facilitation, a 
second analysis of variance was run on the difference 
scores. Each datum for this analysis was obtained by 
subtracting the mean noisy-trial RT from the mean 
quiet-trial RT. This reduces the number of levels of the 
sound condition variable from four to three, but 
otherwise the analysis was exactly analogous to the one 
described above. There was a practice effect, with 
38.8 msec mean facilitation of RT in Session 1. and 
29.3 msec facilitation in Session 2 (F = 7.4, df = 1,24, 
P < .025). The principal fmding was that binaural sound 
facilita ted visual RT more (by 46 msec) than either left 
or right ear monaural sound presentation (F = 11.8, df = 
2.48. P < .00 1), the two monaural conditions not 
producing any difference in facilitation (28.3 and 

62 

27.9 msec. respectively). \'0 other results were 
significant in this analysis. 

DISCUSSION 
The present results show that the facilitation of \isual RT bv 

an irrelevant sound does not vary with the location of the visu;l 
stimulus or with the ear into which the sound is introduced. This 
failure to fmd any e~idence of a laterality effect -while at the 
same time picking' up a clear intersensory facilitation of reaction 
time-supports an earlier conclusion that the phenomenon has its 
origins very early in the sensory nervous system. prior to 
complex processing of either the visual or auditory stimulus by 
the brain (Taylor, 1973). 

It is also clear that two ears are better, in this respect, than 
one. Summation may also imply a primitiYe sensory locus within 
the nervous system: in particular. it no\\' seems plausible that 
input irom the two ears iunctionally converges on the visual 
projection system. Since it has been shown that the result of 
aural or vestibular stimulation is to inhibit Sin2ie unit acti\'itv in 
the superior colliculus and to facilitate activity oi cells in' the 
\isual cortex. the possibility arises that the convergence may 
actuate either excitatory or inhibitory effects on neural contrast 
analysis (Schwartzkroin. 1973). 

REFERENCES 
Bernstein. 1. H.. Pederson. N. N.. & Schurman, D. L. 

Intersensory versus intra sensory contingent information 
processing. Journal of Experimental Psychology. 1972. 94. 
156·161. 

:\forrell. L. K. Temporal characteristics of senson' interaction in 
choice reaction time. Journal of Experimental Psychology. 
1968.77.14-18. 

Schwartzkroin. P . .A. Effects of round window stimulation on 
unit discharges in the visual cortex and superior colliculus. 
Experimental Brain Research. 1973, 17. 527-538. 

Simon, J. R .• & Craft, J. L. Effects of an irrelevant auditory 
stimulus on \isual choice reaction time. Journal of 
Experimental Psychology, 1970,86,272-274. 

S t uddert-Kennedy, M., & Shankweiler, D. Hemispheric 
specialization for speech perception. Journal of the Acoustical 
Society of America, 1970, 48. 579-594. 

Taylor. R. L. Coglab: A computer system designed for human 
research. Behavior Research :\Iethods & Instrumentation. 
1972. 4, 94·95. 

Taylor, R. L. An analysis of senson' interaction. 
Neuropsychologia, 1973. in press. 

(Received for publication October 18, 1973.) 

Bull. Psychon. Soc .• 1974. Vol. 3 (IB) 



<<
  /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




