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Reverse Stroop effect with concurrent tasks 

MARYANNE MARTIN 
University of Oxford, Oxford OX J 3 UD, Eng/and 

Variations in irrelevant ink color impaired the processing of color words in a card-sorting 
task, demonstrating the occurrence of a reverse Stroop effect in a task without a spoken 
response. The magnitude of the reverse Stroop effect was not significantly affected by whether 
the card sorting was carried out in isolation, while irrelevantly articulating, while retaining 
digits, or while irrelevantly imaging. 

The well-known Stroop effect occurs when a person 
is asked to name the colors of patterns of ink that 
spell out the names of other, conflicting colors (Stroop, 
1935). Performance is reliably found to be worse than in 
a control condition in which conflicting color names do 
not occur. It has been proposed by Cohen and Martin 
(1975) and Morton and Chambers (1973) that the effect 
may be thought of in terms of a race between color 
processing and word processing leading to response 
competition. Delay will be caused when the verbally 
derived information becomes available first and has to be 
rejected. Evidence supporting this hypothesis was 
reported by Martin (1978). It was found that the addi­
tion of an irrelevant articulation condition to a normal 
Stroop task resulted in a significant decrease in the size 
of the Stroop effect, presumably because a selective 
impairment in the processing of the verbal information 
made its intrusion less likely; replication of this result 
has been reported by Naish (Note 1) and Wilhite (Note 2). 
Complementarily, Gough and Cosky (1977) demon· 
strated the occurrence of speech recoding in a Stroop 
task using not color words themselves but pseudo­
homophones of them (e.g., "bloo," "grene"), although 
Naish (1980) found this effect for female but not for 
male subjects. 

It is possible also to demonstrate the occurrence of a 
reverse Stroop effect, in which the naming of written 
color words is impaired by the occurrence of different 
ink colors. The size of this reverse effect is, however, 
considerably smaller than that of the standard effect (see 
Dyer, 1973), a result that the race model can accommo­
date most simply by positing that the proportion of 
times in which ink color information becomes available 
before color word information is less than the reverse 
(Morton & Chambers, 1973). 

Furthermore, the model implies that while the effect 
of impairing the processing of written information in the 
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standard Stroop task is to decrease the magnitude of the 
observed Stroop effect, the effect of the same operation 
in the reverse Stroop task should be to increase the 
magnitude of the corresponding effect. Impairing the 
processing of written information using a visual mask 
has in fact been found to have this effect by Gumenik 
and Glass (1970), and Dyer and Severance (1972) have 
shown that this is not due to differences in simple 
legibility. 

The present experiment was carried out in order to 
investigate, first, whether a reverse Stroop effect could 
be obtained using a task in which the response was a 
manual one rather than a spoken one (cf. Simon & 
Sudalaimuthu, 1979) and, second, whether its magni­
tude would be increased by the carrying out of a variety 
of additional tasks that might impair processing of the 
written word. The three additional tasks used were 
irrelevant articulation (as in Martin, 1978), maintaining 
three digits in memory (postulated by Baddeley, 1976), 
to fill the articulatory loop component of working 
memory), and, for comparison, maintaining an irrelevant 
mental image. 

METHOD 

Subjects 
Thirty-two subjects from the Oxford subject panel partici­

pated in this experiment. There were equal numbers of males 
and females, and their ages were between 18 and 40 years. 

Materials 
The stimuli were words in capital letters each .5 cm tall and 

.3 cm wide, written in six different colored inks (black, blue, 
green, purple, orange, and yellow) at the centers of 7.6 x 12.7 cm 
blank white cards. Two categories of card pack were prepared, 
neutral and incongruent. Each pack contained 30 cards. For the 
neutral condition, there was one pack, with each of its cards 
having a color name written on it in brown ink; each of the six 
color names occurred five times. For the incongruent condition, 
there were two packs. Pilot observations had indicated that the 
largest reverse Stroop effects were obtained not when all color 
names differed from the ink in which they were written, but 
rather when approximately one-half did. Thus one pack in the 
incongruent condition had three color names that occurred three 
times in inconsistent color inks and twice in consistent color inks 
and three color names that occurred twice in inconsistent color 
inks and three times in consistent color inks. The second pack in 
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the incongruent condition consisted of the complement of the 
flIst; color names previously paired with three inconsistent 
color inks (and twice with consistent color inks) were paired 
with the remaining two inconsistent color inks (and three times 
with consistent color inks), and vice versa. 

Procedure 
In order to increase the magnitude of the reverse Stroop 

effect, all subjects flIst carried out a standard Stroop task for 
30 min before this experiment (see Stroop, 1935). 

Subjects were tested individually. They were instructed to 
sort each pack as fast as possible into a set of piles with one 
color name to each pile. The two categories of pack were com­
bined with four types of task instruction. Subjects sorted the 
cards in isolation, said "blah" continuously while sorting, recalled 
after the sort three varying digits spoken by the experimenter 
before the sort, or maintained a visual image of a wine glass 
(selected for colorlessness). Each subject performed all eight 
conditions of the experiment, and the order of cards within the 
pack was randomized for each subject. The order in which each 
subject carried out the eight conditions was determined by two 
8 by 8 digram-balanced Latin squares. Equal numbers of subjects 
of the same sex received each of the two varieties of packs in the 
incongruent condition, and the balancing was the same for the 
male and for the female subjects. 

RESULTS 

Sorting times were subjected to a four-way analysis 
of variance (stimulus type by additional task by sex by 
subjects). The mean sorting time for incongruent stim­
uli , 41.7 sec, was significantly longer than that for 
neutral ones, 38.3 sec [F(I ,30) = 30.67, P < .001) . 
However, the magnitude of this reverse Stroop effect 
did not interact significantly with the type of additional 
task (if any) [F(3 ,90) = .18), as can be seen in Table 1. 
There was, though, a significant main effect of type of 
task [F(3,90) = 10.85 , P < .001) ; mean times for sorting 
in isolation, while articulating, retaining digits, and 
imaging were 37 .6, 40.5, 39.1, and 42 .7 sec, respec­
tively. There was no other significant main effect or 
interaction. 

A similar analysis of variance was carried out upon 
the number of errors occurring in each condition. The 
only significant result was that more errors were made 
with incongruent stimuli, .78%, than with neutral ones, 
. 29%, confirming the reverse Stroop effect [F(1 ,30) = 
4.56, P < .05) . 

DISCUSSION 

The results demonstrate that a reverse Stroop effect may 
be observed even when the response is a sorting rather than a 
spoken one. The magnitUde of the effect in the unaccompanied 
condition of the present experiment, calculated as the ratio of 
the difference in mean times between incongruent and neutral 
stimuli to the mean time for neutral stimuli, was 8.7%. This 
compares with values of 3.2% (Session 1) and .4% (Session 2) 
reported by Dyer and Severance (1972) and 16 .1% reported 
by Gumenik and Glass (1970). 

However, the size of the reverse Stroop effect here was not 
significantly affected by the occurrence of additional tasks of 
articulating, retaining digits , or imaging. The elementary point 
must be borne in mind that absence of significance of an effect 
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Table 1 
Mean Sorting TImes (in Seconds) 

Additional Neutral Incongruent 
Task Type Stimuli Stimuli RSE 

Unaccompanied 36 .03 39.16 3.13 
Articulation 38.83 42.08 3.25 
Digit Recall 37.08 41.16 4 .08 
Visual Imagery 41.18 44.25 3.07 

Note-RSE = reverse Stroop effect. 

does not demonstrate the absence of the effect; it demonstrates 
only that the presence of the effect has not been detected by an 
experiment of a particular design and size. Thus a possible 
reason why a significant effect was not obtained in the present 
experiment is suggested by the race model. The visual masks 
used by Dyer and Severance (1972) and Gumenik and Glass 
(1970) increased mean latencies by 33% (first session), 19% 
(second session), and 119%, respectively , and increased the mag­
nitude of the reverse Stroop effect from 3.2% to 13.0%, from 
.4% to 4.1 %, and from 16.1% to 44 .1 %, respectively . In contrast, 
articulating, retaining digits, and imaging increased mean latencies 
in the present experiment by only 8%, 3%, and 14%, respectively . 
It is thus possible that the failure of these manipulations to 
significantly affect the magnitude of the reverse Stroop effect is 
a consequence simply of their failing to slow the processing of 
the written information to a large enough extent. 

REFERENCE NOTES 

1. Naish , P . Moor about reeding. Paper presented at Oxford 
University, October 1980. 

2. Wilhite, S. S. Personal communication, August 1979. 

REFERENCES 

BADDELEY, A. D. The psychology of memory. New York: Basic 
Books, 1976. 

COHEN, G ., & MARTIN, M. Hemisphere differences in an auditory 
Stroop test. Perception & Psychophysics, 1975,17,79-83. 

DYER, F. N . The Stroop phenomenon and its use in the study of 
perceptual, cognitive, and response processes. Memory & Cog­
nition, 1973, I, 106-120. 

DYER, F. N., & SEVERANCE, L . J. Effects of irrelevant colors 
on reading color names: A controlled replication of the "reversed 
Stroop" effect. Psychonomic Science, 1972,28, 336-338. 

GOUGH, P . B., & COSKY, M. J . One second of reading again. 
In N. J . Castellan, Jr., D. B. Pisoni, & G . R. Potts (Eds.), 
Cognitive theory (Vol. 2) . Hillsdale, N.J : Erlbaum, 1977 . 

GUMENIK, W. E ., & GLASS, R. Effects of reducing the readability 
of the words in the Stroop color-word test. Psychonomic Science, 
1970, 20,247-248 . 

MARTIN, M. Speech recoding in silent reading. Memory & Cogni­
tion, 1978,30,187-200. 

MORTON, J ., & CHAMBERS, S. M. Selective attention to words and 
colours. Quarterly Journal of Experimental Psychology, 1973, 
25,387-397. 

NAISH, P . Phonological recoding and the Stroop effect. British 
Journal of Psychology, 1980, 71 , 395-400. 

SIMON, J. R ., & SUDALAIMUTHU, P . Effects of S-R mapping and 
response modality on performance in a Stroop task . Journal 
of Experimental Psychology: Human Perception and Perfor­
mance, 1979, 5,176-187. 

STROOP, J. R. Studies of interference in serial verbal reactions. 
Journal of Experimental Psychology, 1935,18,643-662. 

(Received for publication November 19,1980.) 



<<
  /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




