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In this study, we investigated in a multistimulus matching task the size of the discrepancy
between response times for "same" and response times for "different" judgments. Frequently,
results have shown that "same" judgments are faster than "different" judgments. Krueger (1984)
found inversion in the speed advantage when stimuli were presented simultaneously and con
cluded that a self-termination factor would explain this result. In the experiment reported here,
the subject had to exhaustively scan the whole set of items in the stimulus string. The analysis
shows no significant interaction of presentation and response type; that is, the advantage for
same stimuli is not reduced for simultaneous over subsequent presentation of pairs. Neither the
method of presentation nor the type of stimulus reversed the advantage of "same" judgments;
however, the discrepancy between response times for "same" and "different" judgments increased
with increases in set size when the number of common elements between presentation and test
sets were greater.

When a subject is asked to judge whether two stimuli,
normally letters, are the same or different, "same"
responses are typically faster than "different" responses
(the same-different discrepancy). This advantage for
"same" responses has been considered counterintuitive
because, if individual stimuli were analyzed on a feature
by-feature basis, "different" judgments should be faster
due to the possibility of the subject's self-terminating the
search of the stimulus features (Sternberg, 1975). The fact
that the opposite result is found in experiments is incon
sistent with the self-termination assumption.

Proctor (1981) reinterpreted several findings related to
the same-different discrepancy and formulated a unified
theory for matching-task phenomena. According to Proc
tor, three processes contribute to same-different dispari
ties : the level of processing at which the match is per
formed, a facilitating perceptual factor due to stimulus
repetition, and an inhibitory factor involved when match
ing of different stimuli is implicated. Focusing on the ef
fect of presentation type, Proctor and others (e.g., Reed ,
1973) proposed that sequential presentation should favor
holistic processing and that simultaneous presentation
should favor analytical comparison.

Krueger (1983) found that increasing actual letter size
does not alter the "same" judgment advantage of sequen
tial over simultaneous presentation. If the increase in let
ter size favored an analytical type of processing, then this
factor would reduce or reverse the speed advantage for
" same" responses because of the self-termination factor .
Moreover, the reduction or inversion of the speed advan-
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tage at longer string lengths should be greater for simul
taneous presentation because the presence of both letter
sets would favor more analytical processing. Krueger
(1983) found no effect ofletter size with single matches
in either simultaneous or sequential presentations.
However, further research (Krueger, 1984) showed that
multiletter comparisons varying in only one letter showed
the fast same effect for short string length (1-3 letters)
and a fast different effect for longer string lengths (5-6
letters), reversing the usual finding (see Silverman, 1974).
The speed advantage for different trials was found only
when stimuli were presented in a continuous manner and
were always available for subjects to carry out the com
parisons. When the presentation procedure was discrete,
that is, when the first stimulus set disappeared with the
presentation of the second, the difference disappeared.

Krueger's results show the action of a self-termination
factor in the greater discrepancy of the reaction times in
sequential versus simultaneous presentation. Krueger also
found an indicator of self-termination in that the standard
deviations of reaction times were larger for different than
for same trials at all lengths "owing to the greater range
of stopping points" in "different" responses (Krueger,
1984, p. 272). In reviewing, the self-terminating princi 
ple predicts that the discrepancy between "same" and
, 'different' , judgments will be reduced with stimuli
presented simultaneously.

The purpose of the research reported here was to in
vestigate the size of the same-different discrepancy for
simultaneous and sequential presentations in a modified
multistimulus matching task in which the subject had to
exhaustively scan the whole set of items in the stimulus
set. According to Krueger (1984), sequential presenta
tion primes the coding of the second stimulus, facilitat-
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ing the "same" response . With simultaneous presenta
tions, at least with multiletter displays, there exists the
possibility of self-termination in the case of "different"
responses, which would reduce the size of the discrepancy
between "same" and "different" response times.

In the present experiment, the subject saw a varying
set (1,2, 3, or 4 items) of stimuli (words or letters), de
fined as the comparison set, and another set of the same
size called the test set. The test set was presented with
or after the comparison set. The subject's task was to
select the number of common elements in both sets , de
fined as the elements physically identical and appearing
in the same positions . This restriction ensured that
processing was exhaustive because the subject had to scan
the whole set item by item in order to specify the number
of common elements .

We expected the present experiment to shed light on
the role of self-termination in multistimulus comparison.
If self-termination is an important factor in the compari
son process, then the same-different discrepancy should
be reduced because the task used here requires an exhaus
tive search of the test set. The task used here differs from
Krueger's (1984) task in that ours required the subject
to report the number of common elements between two
stimulus sets, instead of simply making a " same" 
" different" judgment, and we used a discrete element
by-element presentation of the memory set for greater con
trol on the subject attention mechanism. Both differences,
made mainly for experimental control of the search
strategy used by the subject , allow nevertheless a cross
comparison of both series of data.

METHOD

Subjects
The subject s were 56 volunteer undergraduate students (40 females

and 16 males) at the University of Valencia. They had normal or
corrected-to-normal vision .

Materials and Design
The stimuli were words and consonant letters . The words were ran

domly chosen from the Univer sity of Valencia wordpool (Algarabel &
Sanmartin, 1985). The words were common nouns selected from
Juilland and Chang-Rodriguez's (1964) Frequency Dictionary a/Span
ish Words , and had between four and seven letters . The letters were
consonants from the Spanish alphabet, excluding "fi" and " II."

The subject's task was to identify the number of ~omm~n el~ments

between a sequentially or simultaneously presented senes of stimuli (com
parison set) and a test set. The number of items in ~ach test or compan
son set was determined by a computer program WIth the following re
strictions: There were four blocks of trials arranged according to block
size (I, 2, 3, or 4 elements), with 60 trials for each block (except for
block size 4, which had 63 trials to equate approximately the number
of repeated items at each position) . Within a block, every comparison
and test set included a random sample of words or letters 10 which every
match appeared the same number of times according to position i.n both
sets . The sequence s were constructed in such a way that no stimulus
repetition was allowed within a trial.

In addition to the experimental blocks, the subjects received a sequence
of 43 practice trials to familiarize themselves with the task. These data
were discarded from the analysis .

Procedure
The subjects were run individually. An Apple lIe microcomputer ran

domized a different sequence for each subject and timed the response s.
A block started with the presentation of a message with information about
the size of the stimulus set of the block. After the return key was pressed,
the experiment began . A trial of sequent ial presentation was composed
of the following events : First, a comparison set was presented sequen
tially (stimulus by stimulus). Each stimulus was displayed for I sec,
with a lapse of 0 .5 sec between elements of the memory set. Second ,
after 2 sec , the test set elements appeared simultaneously on the moni
tor screen and stayed there until the subject pressed a key on the com
puter keyboard that indicated the number of elements common to both
sets (0-1 for block I ; 0-2 for block 2; 0-3 for block 3; 0-4 for block 4);
for each block, the order of presentation of trials was randomized. A
trial of simultaneous presentation was composed of the following events:
Both the comparison and the test set were presented simultaneously ,
one above the other , and remained on the screen until the subject
responded. The response initiated a 2-sec intertrial interval during which
no stimuli appeared on the screen. The computer provided response feed
back and printed the reaction time after the subject's response .

The instructions given to the subject emphasized accuracy and speed.

RESULTS

Mean reaction times, excluding errors, for conditions
in which the comparison and test sets were either the same
or different were submitted to 2 (presentation type) x 2
(stimulus type) X 4 (set size) X 2 (response type) anal
ysis of variance , with the last two factors within subjects .
"Same"- "different" responses were assimilated to
responses where all stimuli were the same or different at
each set size (response type). The analysis revealed that
mean reaction time for all "same" responses was faster
than for "different" responses [F(I,52) = 229.932,
P < .001, MSe = l.738](see Table 1). The discrepancy
between response times to "same" and "different" judg
ments increased as the set size increased, leading to a sig
nificant interaction of response type X set size [F(3, 156)
= 39.266, p < .001, MSe = .928]. The effect of presen-

Table 1
Mean Response Time (RT, in msec) and Percentage of Error (PE)

by Response Type, Type of Presentation, and Stimulus Type

Stimulus Set Size

I 2 3 4
---

PERT PE RT PE RT PE RT

Letters

Sequential
1027 4.80 1261 12.50Same 568 7.10 767 3.60

Different 631 4 .30 938 lAO 1290 4.80 1707 9.50
Simultaneous

Same 753 1.90 1037 1.80 1386 1.90 1703 3.00
Different 788 0 .70 1183 1.10 1590 lAO 1812 0 .60

Words

Sequential
2 .50 1093 lAO 1399 4.80Same 609 3.30 858

Different 691 2.40 956 0.40 1317 0 .50 1698 5.40
Simultaneous

Same 800 1.90 1303 1.10 1727 2.90 2129 2040
Different 839 0.70 1479 0.70 1959 3.30 2562 6.50
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tation type was significant [F(l,52) = 44.257, P < .001,
MSe = 38.504). Simultaneous presentation was slower
than sequential . Presentation type interacted significantly
with stimulus type [F(I,52) = 5.067,p < .(5) and with
set size [F(3,156) = 23.670,p < .001, MSe = 3.102).
Mean reaction time for word sets was slower than for let
ter sets [F(l,52) = 10.066, P < .005, MSe = 38.504).
The discrepancy between reaction times for letters and
those for words is more evident with larger sets [F(3, 156)
= 11.731, P < .001, MSe = 3.102). Moreover, as set
size increased, reaction time was greater [F(3 ,156) =
771.258, p < .001, MSe = 3.102).

Error rates for same and differentconditions were sub
mitted to 2 (presentation type) X 2 (stimulus type) X 4
(set size) X 2 (response type) analysis of variance. The
errors were significantly higher on sequential pairs than
on simultaneous [F(l,52) = 9.833, p < .005, MSe =
.006). The interaction of presentation type X stimulus type
was significant [F(l,52) = 8.667, P = .005,
MSe = .006], as was presentation type X set size
[F(3,156) = 4.000,p < .01, MSe = .(03). Finally, er
ror rates increased with larger sets [F(3, 156) = 11.000,
P < .001, MSe = .003].

In addition, we carried out a linear regression analysis
with same sets, and another with different. The slopes of
the regression line were submitted to a 2 (presentation
type) X 2 (stimulus type) X 2 (response type) analysis
of variance . This analysis shows similar results . "Differ
ent" response times were slower than "same" response
times [F(l,52) = 77.296,p < .001, MSe = 2825.044).
The effect of stimulus type was significant; word com
parisons were slower than letter comparisons [F(1,52) =
16.162, P < .001, MSe = 12944.872], but the letter
comparison advantage was much more evident 011 simul
taneous presentation [F(l ,52) = 14.815, P < .001,
MSe = 12944.872). Also, simultaneous stimulus com
parison was slower than sequential [F(l,52) = 31.599,
p < .001, MSe = 12944.872].

DISCUSSION

One of the purposes of the research reported here was to invest igate
the size of the same-different discrepancy in a multistimulus matching
task . The findings of this experiment verified those of previous studies
that "same" judgments are faster than "different" (e.g ., Bamber , 1%9;
Nickerson, 1965; Pachella & Miller, 1976). Latencies were about
90 msec faster when thesubject compared samestimuli than when com
paring different stimuli. Regression analysis showed a considerably higher
slope with this task than with the classical Sternberg (1966) memory
task . According to additive factor logic (Sternberg, 1969), the slopes
of this function should be considered a composite of search and com
parison and response choice, because the number of response alterna
tives is not constant throughout the set size variable. Nevertheless, the
difference between slopes for posit ive and negative responses should
not be attributed to response choice, because both types of responses
represent the same amount of uncertainty . Rather, the discrepancy could
be attributed to some basic difference between the comparison process
carried out on both stimulus sets .

Also , as was expected, reaction time increased linearly with stimulus
set size, showing that the subject has to exhaustively scan the whole
set of items before making a response. The neutralization of the self
termination factor did not affect the speed advantage for "same"
respon ses for simultaneous pairs , thus conflicting with Krueger's data
(1984). The self-termination principle proposed by Krueger predicts that
discrepancy between "same" and "different" judgments will be reduced
with stimuli presented simultaneously . The analysis shows no signifi
cant effect of the presentation type X response type interaction. The
same-differentdisparity and the fast same effect were obtained regard
less of whether subjects compared stimuli presented in a continuous or
in a discrete manner. That is, the self-termination scan did not explain
all the differences found between "same" and " different" judgments.
By contrast, the discrepancy between " same" and "different" responses
increased in the larger sets. When the number of common elements be
tween both sets was larger, the time to compare identical items decreased
with respect to "different" comparisons. This result can be produced
by a priming factor , as Proctor (1981) formulated , and it conflict s with
Krueger's data (1984, Experiment 1). Proctor proposed that the prim
ing principle produces facilitation when the prime is physically identi
cal to a subsequent stimulus (1981, p. 294) . In the experiment reported
here , the subject had to respond to the number of physically identical
items , and the phenomenon of responding faster to same stimuli may
be due to facilitation in the comparison proce ss, not only to the encod
ing of repeated stimuli as Proctor concluded. Furthermore, neither the
method of presentation nor the type of stimulus reversed the " same"
judgments advantage.

REFERENCES

ALGARABEL, S., & SANMARTIN, J . (1985). Baspal: Descripci6n de la
base computarizada de palabras de la Universidad de Valencia .
Psicologica, 6, 189-200.

BAMBER, D. (1%9). Reaction times and error rates for " same"- " differ
ent " judgments of multidimensional stimuli. Perception & Psycho
physics, 6, 169-174.

JUILLAND, A. , & CHANG-RODRIGUEZ, E. (1964). Frequency diction
ary of Spanish words. London : Mouton .

KRUEGER,L. E. (1983). Probing Proctor's priming principle: The ef
fect of simultaneous and sequential presentation on same-different judg
ments . JouT7Ul1 of Experimental Psychology: Learning. Memory, &
Cognition, 9, 511-523.

KRUEGER, L. E. (1984). Self-termination in same-differentjudgments:
Multiletter comparison with simultaneous and sequential presentation .
Journal of Experimental Psychology: Learning. Memory, & Cogni
tion, 10, 271-284.

NICKERSON, R. S. (1965). Response times for " same"- "different" judg
ments . Perceptual & Motor Skills, 20, 15-18.

PACHELLA, R. G., & MILLER, 1. O. (1976). Stimulus probability and
same-different classification. Perception & Psychophysics, 19,29-34.

PROCTOR, R. W. (1981). A unified theory for matching-task phenomena.
Psychological Review, 88, 291-326.

REED, S. K. (1973). Psychological processes in pattern recognition.
New York : Academic Press.

SILVERMAN, W. P. (1974). The effect of irrelevant surround on speeded
visual discriminations varying in complexity. Perception & Psycho
physics, IS, 320-324.

STERNBERG, S. (1966) . High-speed scanning in human memory. Science,
153, 652-654 .

STERNBERG, S. (1969). The discovery of processing stages: Extensions
of Donders ' method . Acta Psychologica, 30 , 276-315.

STERNBERG, S. (1975). Men/ory scanning: New findings and current
controversies. Quarterly Journal of Experimental Psychology, 27,
1-32.

(Manuscript received for publication August 3, 1987.)



<<
  /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




