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Same-different jUdgments with words and 
nonwords: A word superiority/inferiority effect 
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Subjects made same-different judgments on the basis of visual criteria to pairs of letter strings that 
were either words or nonwords. "Same" RTs were faster for words than nonwords, while "different" RTs 
were faster for nonwords. These results rule out a race model of parallel self-terminating component 
processes. 

One aspect of the word superiority effect (WSE) 
refers to the robust rmding that in same-different 
RT tasks, "same" decisions are invariably found to be 
faster when words rather than nonwords are matched 
(Baron, 1975; Barron & Pittenger, 1974; Egeth & 
Blecker, 1971; Eichelman, 1970; Henderson, 1974). 
Several possible explanations of this result have been 
considered. 

One possibility is that a name code rather than 
a visual comparison forms the basis of a classification. 
Real words have name codes that are highly practiced 
and, thus, presumably more accessible than non word 
name codes. This possibility gains some empirical 
support from an experiment by Forster and Chambers 
(1973) which shows that words are named significantly 
faster than pronounceable non words. 

Eichelman (1970) attempted to refute this possibility 
by showing that word matches are sensitive to manipu
lations that correspond to different nodes or levels 
of involvement with memory, as suggested by Posner 
and Mitchell (1967). The kernel of Posner's early 
technique is the assumption that differences in 
RT that result from manipulations of stimulus type 
allow us to infer the involvement of different 
stages underlying the recognition process. Thus, from 
the finding that "same" decisions to stimulus pairs 
such as "AA" are 70-100 msec faster than to pairs such 
as "Aa," Posner has argued that the former represent 
an early level of processing in which there is minimal 
contact with memory and the response is based solely 
on visual criteria. The latter stimuli require sufficient 
contact with memory so as to allow stimulus equivalence 
through identification. This identification may take 
the form of naming, which in turn forms the basis 
of a code that is subsequently used for matching the 
stimuli. 

Eichelman found that "physical" matches such as 
BREAD/BREAD were faster than "name" matches 
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such as BREAD/bread. Eichelman reasoned that the 
naming explanation could be refuted, since the WSF 
was still evident when physical rat her t han name 
comparisons were employed. The difficulty with this 
explanation is that it assumes that name and physical 
matching times have distributions that do not overlap. 
If there is any overlap, it is possible to obtain name
physical RT differences but still produce a WSE on 
the basis of those trials where a name match finishes 
prior to a physical match. 

A second possibility assumes that the transitional 
probabilities of certain letter groups is sufficiently 
high to allow the subject to capitalize on this fact by 
allowing information from one part of the display to 
invoke the help of a superordinate stage for later 
processing. It is of little consequence to the argument 
whether the letter groups are processed serially in a 
left-to-right fashion or whether a parallel model witlJ 
cross-talk between channels operates. The net effect 
of orthographic regularity may simply allow for faster 
extraction of stimulus information and/or for setting 
up a representation for purposes of comparison . 
Henderson (1974), however, has neatly demonstrated 
that orthographic regularity is not a necessary 
condition that contributes to the WSE. When transi
tional probability is controlled for, but some of the 
letter strings remain meaningful whereas others do not 
(e.g., FBI-IBF), a healthy WSE is still evident. Attempts 
to dismiss this finding by recourse to the argument that 
a name code is responsible fails to explain the further 
finding (Henderson, in press) that a purely visual 
operation involving a case change (FBI to fbi) abolishes 
the WSE. Since both of these findings are replicable 
(Jonasson & Besner, Note I), it suggests that name 
coding and orthography do not constitute a sufficient 
explanation of the WSE. 

A third possibility is that the WSE is mediated 
by a comparison of word meaning. The semantic 
representation of a word might be accessed by a content 
addressable algorithm which makes use of such visual 
characteristics as word shape. This might explain why 
"fbi" in contrast to "FBI" does not produce a WSE. 
The lowercase version is rarely if ever seen; 

578 



SAME-DIFFERENT JUDGMENTS WITH WORDS AND NONWORDS 579 

consequently, it may not address a memory location 
and be treated instead as a nonword. 

The simplest way of testing the semantic comparison 
hypothesis is to stage a situation where equivalence 
of meaning is not a sufficient basis for a correct 
response. If we suppose that semantic and visual matches 
occur in parallel and that their distribution of finishing 
times overlap, then it follows that, by the appropriate 
manipulation, rendering the prior completion of a 
semantic match irrelevant would result in the 
disappearance of the WSE. 

METHOD 

Stimuli 
The stimuli were all strings of five letters comprised of three 

consonants and two vowels. The nonwords were constructed by 
rearranging the CV structure of the real words into either 
CCCVV or VVCCC combinations which were all 
orthographically illegal. For example, AECDN and BRDAE are 
the nonword counterparts of DANCE and BREAD. An attempt 
was made to exclude those letters whose upper- and lowercase 
versions were highly similar and those letters, such as "L," whose 
upper- and lowercase versions contain a considerable difference 
in width. The words were 10 words sampled from the set of 
stimuli used by Barron and Pittenger (1974). 

There was a total of 240 trials, of which 120 required a 
"same" decision and 120 a "different" decision. The six 
conditions were as follows: (1) identical words of the same 
case appearing in both upper- and lowercase, e.g., BREAD/ 
BREAD and bread/bread; (2) identical nonwords, e.g., BRDAE/ 
BRDAE and brdae/brdae (Conditions 1 and 2 contained 60 
trials each); (3) identical words in different case, e.g., BREAD/ 
bread, bread/BREAD; (4) as in 3, but with nonwords; (5) word 
pairs that were different in meaning and either same or different 
in case; (6) different nonword pairs in either same or different 
case. Conditions 3-{j each contained 30 trials; all of these 
conditions required a "different" response, while Conditions 1 
and 2 required a "same" response. 

The stimuli were displayed one above the other in the center 
of a CRT slaved to a PDP-12 computer. A small panel in front 
of the subject contained a set of response keys to which subjects 
responded "same" with their preferred hand and "different" 
with their nonpreferred hand. There were a number of CRTs 
arranged so that a maximum of five subjects could be run 
concurrently. The display terminated when the last subject 
made a response; 600 msec after termination of the display 
a new trial began. 

The 20 undergraduate students were instructed that the 
criterion for responding "same" was physical identity. In 
other words, the letter strings had to have the same physical 
appearance (Le., the same case) in order to justify a "same" 

RT 
Percent 
Error 

Table 1 
Mean RT (in Milliseconds) and Error Rates 

According to Condition 

"Same" 
Response "Different" Responses 

BREAD BRDAE BREAD BRDAE BREAD BRDAE 
BREAD BRDAE bread brdae grape prgae 
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2.25 

636 

6.75 

658 

8.0 

637 

2.8 

642 

3.5 

613 

4.2 

response. Anything other than visual identity required a 
"different" response. The subjects were informed of the 
number of practice trials (30), the number of test trials 
(240), the response probabilities (50/50), and the approximate 
duration of the experiment (15 min). They were further 
encouraged to respond as quickly as possible, but at the same 
time to attempt to keep their error rate below 10%. 

RESULTS AND DISCUSSION 

The practice trials and those trials on which errors 
were committed were excluded from the analysis. 
Mean RTs and error rates associated with each 
condition can be seen in Table 1. 

Clearly, the superiority of words over non words 
for "same" decisions is a marked one (t = 6.96, df = 19, 
p < .01). This result is sufficient to rule out a model 
where the WSE results from a race between an abstract 
(possibly semantic) match and a match which is depen
dent upon purely low-level visual analysis. The model 
can be ruled out because the statistical redundancy 
inherent in a race of self-terminating component 
processes with overlapping distributions has been 
eliminated by the task constraints. Those "semantic" 
matches which finish prior to the completion of visual 
analysis may not be used as a basis for classification 
because they do not contain the necessary visual 
information. That is, a semantic match would indicate 
that both BREAD/BREAD and bread/BREAD are 
identical sets of stimuli, yet the task is one such 
that the latter pair require the classification "different" 
because their visual forms differ. 

There is, however, a way in which meaningfulness 
may affect response time without being involved iJ1 
the extraction or comparison process. Baron (1975) 
has argued that meaningfulness need not affect capacity 
to do the task or sensitivity to the relevant information, 
but may affect response bias toward "same" possibly 
because of some basic compatibility of meaning with 
the "same" response. This is not an implaUSible 
argument, though perhaps the notion of compatibility 
is inherently weak given its operational definition. It 
seems possible to argue instead that early finishing 
semantic comparisons, though irrelevant, may serve 
to alter decision criteria on visual analysis still in 
progress. 

A further weakness of the compatibility argument 
is its implied prediction of a word inferiority effect 
for "different" classifications. This creates problems 
because, although Baron (1975). found a word 
inferiority effect for "different" classifications, 
Henderson (1974) found the opposite and others 
(Barron & Pittenger, 1974; Egeth & Blecker, 1971) 
found no difference. 

While the pattern of results from the "different" 
response of the present experiment are consistent 
with Baron's compatibility argument, there are clearly 
other factors in play. An analysis of variance performed 
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on the "different" responses reveals that the main effect 
of WORDS vs. NONWORDS is significant (F = 9.86, 
df = 1/19, P < .01), as well as the main effect of 
different letters vs. same letters (Conditions 3 and 4 vs. 
5 and 6)(F = 11.30, df = 1/19, P < .01). The interaction 
was not significant. Clearly, above and beyond being 
a word, sharing the same name-though not the same 
visual features-is deleterious to responding "different" 
even on the instructed basis of visual criteria. 

In conclusion, it might be argued that there is as yet 
little direct evidence that the same-different RT versions 
of the WSE involve processes that operate at any stage 
other than a response selection and execution one. 

REFERENCE NOTE 

1. JONNASON, J. T., & BESNER, D. Unpublished experiments. 

REFERENCES 

BARON, J.Successive stages in word recognition. In P. M. A. Rabbitt 
& S. Dornic (Eds.), Anentio" and performance V. London: 
Academic Press, 1975. 

BARRON, R. W., & Prn'ENGER, I. B. The effect of orthographic 
structure and lexical meaning on "same-different" judgments. 
Quarterly Journal of Experimental Psychology, 1974, 
26, 566-581. 

METH, R., & BLECKER, D. Differential effects of familiarity 
on judgments of sameness and difference. Perception & 
Psychophysics, 1971, 9, 321-326. 

EICHELMAN, W. Familiarity effects in a simultaneous matching 
task. Journal of Experimental Psychology, 1970, 86, 275-282. 

FORSTER, K., & CHAMBERS, S. Lexical access and naming time. 
Journal of Verbal Learning and Verbal Behavior, 1973, 
12. 627-635. 

HENDERSON, L. A word superiority effect without orthographic 
assistance. Quarterly Journal of Experimental Psychology, 
1974, 26,301-311. 

HENDERSON, L. Word recognition. In N. S. Sutherland (Ed.), 
Tutorial essays in experimental psychology. Potomac, Md: 
Erlbaum, in press. 

POSNER, M. I., & MITCHELL, R. Chronometric analysis of 
classitication. Psychological Review, 1%7, 74, 392-409. 

(Received for publication August 22, 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




