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The effect of arousal
on Stroop color-word task performance

MICHAEL S. PALLAK, THANE S. PITTMAN, JACK F. HELLER, and PAUL MUNSON
University of Iowa, Iowa City, lowa 52240

In two experiments, performance on a modified version of the Stroop color-word task varied
systematically with level of task-irrelevant arousal. Performance under low response competition was
facilitated while performance under high response competition was impaired by arousal manipulated via
threat of impending electric shock. The present results were thus consistent with traditional theory
relating arousal or drive and response competition and suggest that Stroop task performance may

thereby provide a behavioral index of arousal level.

While performance on the Stroop color-word task
(Stroop, 1935) has been widely used as a index of
various individual differences (cf. Jensen & Rohwer,
1966), recently Hochman (1967, 1969) and Pallak and
Pittman (1972) suggested that performance on a
modified version of the task may also provide an index
of arousal level. For example, within traditional learning
theory, motivational constructs such as drive facilitate
responses both instrumental and noninstrumental to
reduction of drive level (cf. Hull, 1943; Spence &
Spence, 1966). In task situations in which habit strength
of the correct response is dominant or has a high
probability of emission, an increment in drive level
facilitates the response and thereby enhances task
performance. However, in task situations in which habit
strength of the correct response is low, that is, where
habit strength of an incorrect response is high, an
increment in drive level facilitates the competing
response and thereby diminishes successful task
performance (cf. Spence & Spence, 1966).

Hochman’s (1967, 1969) version of the Stroop task
varied verbal response competition by serially presenting
a list of nouns printed in various colors of ink and
requiring the subject to name the color of the ink. In the
high response competition conditions, the nouns
employed named competing colors. In the low response
competition conditions, the nouns employed had no
strong color associations. Stress or arousal was
manipulated by varying the length of response time
permitted for the subject to name the color of the ink
for each noun-ink color stimulus item. Subjects in the
high arousal condition were allowed 1 sec, while subjects
in the low arousal condition were allowed 2 sec to
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respond to each presentation. Hochman (1967, 1969)
found that high stress resulted in more verbal errors in
the high response competition version but failed to find
that high stress resulted in fewer errors under low
response competition relative to performance in the low
stress conditions. While the results partially support
Hochman’s (1967, 1969) interpretation of the Stroop
task as an index of arousal, both the absence of
facilitation of performance under low response
competition and the fact that elements of the task
served as both a source of stress or arousal and of
response competition render the implications of these
studies somewhat ambiguous.

However, the Stroop color-word task is a potentially
convenient and useful performance index of arousal or
drive. For example, the instructions and procedure
employed in the present research took only a few
minutes (and closely followed that of Hochman, 1967,
1969). A satifactory demonstration of Hochman’s point
that Stroop task performance may index arousal or drive
level could be achieved by showing that performance
varied as a function of arousal unrelated to the task (and
thus Stroop task performance would be noninstrumental
to reduction of arousal) such that subjects under high
arousal made a larger number of errors under the high
response competition and fewer errors under the low
response competition versions of the task.

EXPERIMENT 1

Method v

Subjects. A total of 46 female introductory psychology
students participated individually for course credit and were
randomly assigned to condition in a 2 by 2 factorial design (high
vs. Low response competition by threat of shock vs. no threat of
shock).

Materials and apparatus. In all cases, stimulus items were
printed in red, blue, or green ink. In the high response
competition list, stimulus nouns employed were “red,” “blue,”
or “green,” and ink and noun were always paired incongruously
(ie., the noun “red” printed in blue ink). In the low response
competition list, the stimulus items employed were “lot,”
“gafe,” and *‘close” printed in the same order of ink color as in
the high response competition list (thus the number and order of
ink colors were identical for both response competition

248



EFFECT OF AROUSAL ON STROOP COLOR-WORD TASK

Table 1
Mean Number of Errors as a Function of Level of
Response Competition and Threat of Shock: Experiment I

List
High Low
Competition Competition
Threat of Shock 14.18 2.36
N 11 11
No Threat of Shock 7.92 3.42
N 12 12

conditions). In all cases, the subject was required to verbalize the
color of the ink in which stimulus items were printed, and
subjects received a list of 90 items presented at the rate of one
item per second via a Stowe memory drum. All responses were
tape-recorded and scored subsequently for errors such as
incorrect color responses, noun reading, omitted responses, or
contaminated responses (e.g., “gred” in response to the noun
“green” printed in red ink). In all cases, the scorer employed was
not the experimenter for the particular subject and was blind as
to threat of shock condition, thereby minimizing bias effects.
Procedure. Following 10 practice trials (items), all subjects
were told that they would actually participate in two unrelated
experiments, the first involving verbal task performance (the
Stroop task), and the second involving motor task performance,
In the no threat of shock conditions, subjects were told that
immediately following the verbal task study, they would be ina
study involving motor tasks which they would find “fairly
simple and somewhat enjoyable.” In the threat of shock
conditions, subjects received the same motor task description
and were also told that they would receive painful electric shock
while performing the motor tasks: “Of course, these shocks
won’t bum you or cause any permanent damage, but they will
be painful.” All subjects then responded to 90 Stroop
color-word items (either high or low response competition),
filled out a questionnaire, and were debriefed; and no subjects
participated in the ficticious second motor-task study.

Results

Self-report measures indicated that threat of shock
subjects reported considerably more anxiety about being
in the “second” experiment than no threat subjects,
F(1,42)=15.64, p <.001. There were no differences in
self-reports of how hard subjects worked at the Stroop
task, suggesting that subjects voluntary efforts at the
task did not differ. An analysis of errors from the 10
practice trials indicated that high response competition

subjects made more errors than low response
competition subjects, F(1,42)=6.63, p<.05, as
expected.

Analysis of the major dependent variable, number of
errors over the 90 test trials (presented in Table 1)
indicated more errors in the high response competition
condition than in the low response competition
condition, F(1,42) = 25.25, p <.001, as expected, and a
Threat of Shock by Response Competition interaction,
F(1,42) =7.74, p < .01. Planned comparisons (cf. Winer,
1971) indicated that under high response competition,
subjects in the threat of shock condition made more
errors than subjects in the no threat of shock condition,
F(1,42)=5.27, p<.05. Under low response
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competition, while subjects under threat of shock made
fewer errors than subjects under no threat of shock, this
difference was not statistically reliable. However,
inspection of the raw data suggested that since subjects
under low response competition made few errors in
general, the absence of threat of shock effect may have
represented a “floor” effect. The second experiment
below was designed to minimize the possibility by
deleting the 10 practice trials from the procedure in
order to demonstrate facilitation of task performance by
threat of shock under low response competition.

EXPERIMENT 11

Method

A total of 21 female introductory psychology students
participated individually for class credit and were randomly
assigned to either the threat of shock or the no threat of shock
condition under low competition only. In all respects other than
deletion of the 10 practice trials, the procedure for the second
experiment was identical to that of the first experiment.

Results

Self-report measures indicated that subjects under
threat of shock were more anxious about “second”
experiment, t(19) = 1.87, p <.10, in the threat of shock
condition, and were less eager to participate in the
“second” experiment, t(19)=4.638, p<.0l, than
subjects under no threat of shock, as expected.

Analysis of the total error during the 90 test trials
(Table 2) indicated that threat of shock subjects made
fewer errors than no threat of shock subjects,
t(19) = 2.10, p < .05, as predicted (see Table 2).

DISCUSSION

Taken together, the results from the present experiments
suggest that level of arousal and level of response competition
for the Stroop color-word task interactively determine Stroop
color-word task performance and that this interaction is
consistent with more traditional motivational results within
learning theory (cf. Spence & Spence, 1966). The results from
the second experiment suggest that practice trials may reduce
error rates on the Stroop task presumably by increasing the habit
strength of the correct response, i.e., in the present case, that of
verbalizing the ink color. Presumably the practice trials thus
eliminated whatever competing response tendencies may have
been present under low response competition and thereby
produced the apparent “floor” effect obtained under low
response competition in the first experiment. Thus the present
results are consistent with Hochman’s (1967, 1969) line of
reasoning and suggest that Stroop task performance may provide
a reliable and efficient behavioral index of psychological tension

Table 2
Mean Number of Errors on the Low Competition List as
a Function of Threat of Shock: Experiment II

Threat of Shock 1.73
N 11
No Threat of Shock 4.60
N 10
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or general motivation. We might note that the present results are
also consistent with previous research relating level of arousal
and response competition manipulated via intralist response
competition varied by semantic associations between stimulus
and response items in paired associate acquisitions (Spence,
Farber, & McFann, 1954; cf. Spence & Spence, 1966).

REFERENCES

Hochman, S. H. The effects of stress on Stroop color-word
performance. Psychonomic Science, 1967, 9, 476-476.

Hochman, S. H. Stress and response competmon in children’s
colot—word performance. Perceptual and Motor Skills, 1969,
28,115-118.

Hull, C. L. Principles of behavior. New York:
Appleton-Century-Croﬁs, 1943.

Jensen, A. R., & Rohwer, W, D. The Stroop color-word test: A
review. Acta Psychologica, 1966, 25, 36-93.

PALLAK, PITTMAN, HELLER, AND MUNSON

Pallak, M. S., & Pittman, T. S. General motivational effects of
dissonance arousal. Journal of Personality & Social Psycholo-
gy, 1972, 21, 349-358.

Spence, J. T., & Spence, K. W. The motivational components of

manifest anxiety: Drive and drive stimuli. In C. D. Spielberger
(lgd .), Anxiety and behavior. New York: Academic Press,

Spence, K. W,, Farber, 1. E., & McFann, H. H. The relation of
anxiety (dnve) level to performance in competitional
paired-associates learning. Journal of Experimental
Psychology, 1956, 52, 296-305.

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

Winer, B. J. Statistical principles in experimental design. New
York: McGraw-Hill, 1971.

(Received for publication March 7, 1975.)




<<
  /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




