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Confirmation of the stubborn-error effect in 
human multiple-choice verbal learning 
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University of Missouri, Columbia, Missouri 65211 

Data from a previously reported experiment (Marx & Marx, 1980) were analyzed to replicate 
an earlier result relating to error repetition (Marx, 1971; Marx, Witter, & Farbry, 1973). 
A total of 112 high school students from five psychology classes were given a multiple­
choice verbal learning task in their regular classroom setting. For the group as a whole, the 
more often a particular error had been repeated on prior successive trials, the more likely 
it was to recur. However, only 21 (about one-fifth) of the subjects showed this stubborn­
error effect, and male students were primarily responsible for it (13 of 42 males showed the 
effect, compared with only 8 of 70 females). 

Data previously reported in a larger study (Marx & 
Marx, 1980) were examined to extend the analysis of a 
phenomenon reported earlier (Marx, 1971; Marx, 
Witter, & Farbry, 1973). In those reports, it was shown 
that the probability of making some particular error in 
the multiple-choice learning situation increases regularly 
with the number of prior successive repetitions of that 
error (Marx, 1971; Marx, Witter, & Mueller, 1972). It 
was our intention to assess the generality of the phenom­
enon of especially stubborn errors. 

METHOD 

Only the training data were used from the previously reported 
experiment (Marx & Marx, 1980; Day 2 data). A multiple­
choice verbal learning task was administered to 112 high school 
psychology students in their normal classroom setting. The, 
students selected one of four alternatives for each of 32 cue 
words. All of the alternatives completed a commonly used 
phrase (e.g., "room," "rank," "mate," and "ring" to the cue 
"class"). The students were told that they would need to guess 
on the first trial because correct alternatives had been randomly 
determined, but that they should attempt to remember and 
repeat on subsequent trials as many of the correct responses 
as possible. All cues and alternatives were presented by slide 
projector, and correct responses were provided after all of the 
subjects had responded. Variations in task procedure over the 
five classes are described in the previous report (Marx & Marx, 
1980). 

RESULTS 

Figure 1 shows the probability of error repetition as 
a function of the number of prior successive occurrences 
of the same erroneous response to the cue. For all the 
subjects, this probability obviously increased, up to 
100% after six successive occurrences.1 
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In order to assess the extent to which such error 
persistence was generally expressed throughout the 
subject sampling, a subgroup of the most frequent 
repeaters was formed. All subjects who had repeated 
at least three errors on the second trial and had carried 
a high proportion of repetitions of the same errors for 
at least two additional trials were included (except for 
the subjects in one class, who had only three trials, 
because of apparatus breakdown, so that repetitions on 
just one additional trial were required). 

The 21 subjects thus, selected for persistent error 
repetitions gave successive repetition percentages of 
29.2% (l04/356), 56.7% (59/104), 60.0% (21/35), 
85.0% (l7/20), 53.3% (7/13), and 100% (5/5). (The 
numerical variations in numerator-to-next-denominator 
relationships are due to the different stopping points 
in the various classes.) 

The remaining subjects, selected on this arbitrary 
ad hoc basis for their relatively low error-repetition 
rates, gave corresponding successive percentages of 
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Figure 1. Percent repetition of fust-trial errors as a function 
of the number of prior successive occurrences. 
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14.8% (289/1,948), 18.7% (53/285), 17.6% (6/34), 
and 0% (0/6). It is clear that the effect shown in Fig­
ure 1 was due to the small proportion of subjects, 
approximately one-sixth of the total group, who pro­
vided the most frequent repetitions of specific errors. 

Selection of these 21 high repeaters was done without 
knowledge of the sex of the subjects. When sex of sub­
ject was subsequently checked, a substantial proportion 
of the male subjects (13 of 42) were found to be high 
repeaters, whereas a much smaller proportion of the 
female subjects (8 of 70) were so categorized. This dif­
ference in proportions was evaluated by a chi-square test 
and found to be statistically reliable [X2 (1) = 6.56, P < 
.05 (6.63 required for p = .01)] . 

The overall error-repetition curves for the separate 
classes are shown in Figure 2. An increasing percentage 
of error repetitions as a function of prior successive 
occurrences clearly occurred for all of the classes except 
the fifth, and this exception reflected the very small 
number (one) of high-frequency repeaters in that class. 

DISCUSSION 

When measured in groups, the phenomenon of incremental 
error strength seems to be well established. The present results 
not only confirm those previously reported (Marx, 1971; Marx 
et aI., 1972) but also suggest the dependence of the incremental 
effect upon a small number of individuals in each group. When 
too small a number of such individuals is present, the effect 
is not demonstrated (cf. Figure 2, Class 5, with only one high 
repeater). 

Class 5 learned with delayed feedback (correct answers for 
all of the items provided at the end of each trial). However, 
supposition that this factor was responsible for the failure of 
Class 5 to show the effect is contradicted by the fact that 
Class 4, which did show the usual effect, also learned with 
delayed feedback. A more suggestive difference between these 
two classes was the writing out of the words by Class 5, com­
pared with the circling of an identifying number by Class 4. 
Perhaps the greater attention presumably required in writing 
the words helped to break error strings. The fact that female 
students were reliably less often categorized as high-frequency 
repeaters is consistent with this suggestion, in light of their 
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Figure 2. Percent repetition of fust-trial errors as a function 
of successive prior occurrences for the fwe classes. 

commonly observed superiority in verbal performance, relative 
to males (Maccoby & Jacklin, 1974). 

The suggestion is also supported by the recent demonstration 
of a generalized inhibition of learning in males, but not females, 
as a function of being required to score, as well as observed 
paired performers' responses (Marx, 1979). The surprisingly high 
concentration of persistent error repeaters among males in this 
study also may be related to their tendency to repeat both errors 
and correct responses more often than females when they select 
the responses (i.e., serve as performers) rather than merely 
observing them (Marx et al., 1973). 

Gender differences aside, the implications of the apparent 
dependence of the stubborn-error effect on certain individuals 
are not entirely clear. Several questions are raised. For example, 
is the phenomenon restricted to such a small proportion of 
individuals, for some individual-differences reasons, or would 
more individuals show it if given greater opportunity to do so? 
Also, how much consistency will high repeaters show over 
successive tasks and across a variety of tasks? 

A logical next step would be to obtain large amounts of data 
over and across tasks on some subjects in order to determine 
more precisely the conditions under which certain errors do 
become stronger with continued occurrence and the individual 
differences related to this effect. The empirical difficulties that 
one can reasonably expect to encounter in such an undertaking 
are so formidable as to discourage research along these lines. 
Nevertheless, the fact that such incremental error tendencies do 
occur, even if under special conditions and not generally, seems 
to us to be of sufficient potential importance to justify paying 
continued theoretical and experimental attention to the problem. 

Finally, we might briefly suggest the role of the present 
error analysis in the more general setting of learning theory. 
For example, what is the relationship of the kind of error string 
that we have measured to the errors that Norman (Note 1) 
has recently examined? Our assumption is that the genesis of 
stubborn errors of the sort treated in this report is qualitatively 
different from the "slips" described by Norman, attributed by 
him to processing accidents. The slips discussed by Norman may 
be more intrinsically interesting, but the stubborn errors that 
we have analyzed are'probably more common and, in some ways, 
perhaps represent a more central problem in learning and per­
formance because they are more likely to be generated during 
the normal course of behavior. For this reason, they also seem 
to be different from the ubiquitous role accorded errors in 
Harlow's (1959) error-set theory. In any event, all of these 
types of error analysis seem to us to be important-certainly 
more important than the relatively slight amount of experi­
mental and theoretical attention they have thus far received 
would suggest-and their further experimental examination is 
indicated. 
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NOTE 

1. One subject who repeated an inordinate number of errors 
(a total of 16 repetitions through five trials) was discarded from 
the data analysis on the grounds that these data did not repre­
sent a reasonably representative learning effort. 

(Received for publication November 24, 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




