
Test of a duoprocess paired-associate learning 
model in a simultaneous presentation situation 

The predictive powers of two all-or-none PA learning mod
els were tested. in a simultaneous presentation situation. A 
duoprocess model which assumed all-or-none elimination of 
errors proved superior to the model which did not postulate 
error elimination. A tendency to match each alternative to one 
stimulus was found. 

Nahinsky (1964) has developed an extension of the one
element stimulus-sampling model for paired-associate 
(PA) learning (Bower, 1961). This duoprocess (DP) 
model postulates a one stage elimination of incorrect 
Rs in addition to the one stage learning of correct Rs 
assumed by the uniprocess (UP) Bower model. 

Most studies of PA learning which involve tests of 
mathematical models use the successive presentation 
method. The present experiment involves a simultaneous 
presentation technique with fixed order of trials which 
maximizes possible interactions among stimuli during 
learning. Both positive and negative feedback conditions 
were used. Because both models postulate that single 
S-R associations are learned independently of one 
another, departures from predictions of the models in 
this simultaneous presentation situation may help us 
to gain insight into the nature of interdependencies 
among stimuli in a list. 

A brief summary of assumptions of the DP model is 
in order. Consider the PA situation in which S must 
learn a correct R from k possible alternatives for each 
of a number of stimuli. The model assumes: 

1. The probability of a correct R for each stimulus 
is 11k initially with probability c of being learned upon 
occurrence after which it always occurs to the stimulus. 

2. The probability of an incorrect R for a given 
stimulus is (k-1)/k initially, with probability c of being 
eliminated permanently upon occurrence, after which 
the correct R probability jumps to 1/(k-1). There are 
corresponding jumps in correct R probability with 
each successive incorrect R elimination. 
Experiment 

Two groups of Ss learned Rs to a set of eight CVC 
trigrams. The trigrams were selected randomly from 
a list having 20% association value as determined by 
Glaze (1928). The vowel E appeared in three syllables, 
A in two syllables, and the other three vowels in one 
syllable each. No syllable had more than one letter in 
common with any other syllable. A pasteboard screen 
separated E and S from each other's view. The learning 
criterion for each group was two consecutive cycles 
of correct Rs for all stimuli. 

Group I (positive feedback condition): Each S in this 
group, consisting of 18 university students, was pre
sented with a sheet containing all of the syllables in 
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the same specified random order on each trial. S was 
told that the task involved finding the right number 
between 1 and 8 for each stimulus and placing that 
number in the blank next to the syllable. He was told 
that each number could be used as an R to any number 
of stimuli or to no stimuli. Each S was instructed 
specifically to learn the correct associations as quickly 
as possible. After S filled out a sheet, E marked the 
correct Rs "OK" and marked nothing for other Rs. S 
was allowed to inspect his corrected paper for 20 sec. 
between trials. 

Group II (negative feedback condition): This group 
consisted of 16 university students. The conditions 
duplicated those for Group I, except that Ss were 
instructed specifically to eliminate wrong Rs as well 
as to learn correct Rs. Here E marked wrong Rs with 
a red check and marked nothing for correct Rs. 
Results and Discussion 

Estimates of parameters outlined in the models were 
made from the data for both conditions. The values of 
c for both models were estimated from the average 
number of errors over Ss in each condition (see Bower, 
1961; Nahinsky, 1964). An empirical estimate of c 
relevant to the theoretical comparison can be derived 
from the all-or-none assumption common to both 
theories. This assumption suggests that we consider an 
R conditioned for a stimulus on the trial after the final 
error and one subsequent correct R. Since correct re
sponding invariably follows the correct R, we might 
assume the R is conditioned on that trial. By taking the 
ratio of associations to be learned to total correct Rs 
during these unlearned association trials, we get an 
estimate of the probability an association is made when 
the correct R occurs, Le., an estimate of c. This may 
provide a slight overestimate of c, because of chance 
correct responding after the estimated learning point. 
Nevertheless, the estimate illustrates some points of 
interest. 

Table 1. Comparison of Uniprocess and Duoprocl'ss Models 

for Predictive Power of Parameter Estimates (N=34) 

Empirical 
Variable estimate 

c .687 
Total proportion of correct 
Rs to total Rs for unlearned 
association trials 

Total number of correct Rs 

for unlearned association 

.205 

trial s M=11.65 
SDM= 1.20 

Un iprocess 
prediction 

1.240 

.125 

7.10 

Duoprocess 
prediction 

.620 

.222 

12.90 
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Fig. 1. Simultaneous presentation 

data: observed and predicted error 
curves for DP model. (N _ 34) TRIAL 

The positive feedback procedure yieldedanempirical 
c estimate of .681 and the negative feedback procedure 
a value of .692. These two procedures resembled each 
other so closely with respect to other values of interest 
that data for these two conditions was combined. Table 1 
shows comparisons between observed values and the two 
models. The predicted DP c was .62, the corresponding 
UP value 1.24, and the empirical estimate .687. Since 
c is a hypothesized probability, itis difficult to interpret 
the UP c. Therefore, the empirical cestimatewas used 
in other UP predictions. These data obviously favor a 
DP interpretation. 

Estimated total correct Rs duringunlearnedassocia
tion trials and proportion of correct Rs to total Rs for 
unlearned associations also show a better fit for DP 
than UP assumptions. After computing the observed 
mean and variance for total correct Rs during unlearned 
association trials, a t test was used to test the null 
hypothesis that the observed mean was drawn from a 
population in which the true mean equalled the theoreti
cal mean for each model. For the UP model, t=3.73, 
df= 33, p< .01, and for the DP model, t= 1.02, df= 33, 
p> .05. Thus, results show that only the UP model 
deviated significantly from the data. 

The DP model generates a unique prediction about 
stationarity of correct R probabilities before the final 
error. Consider trials until the first trial upon which 
some wrong alternative occurs for the last time to 
some stimulus. There should be stationarity of correct 
R probabilities during these trials, because no transition 
can occur until some previouslyusedincorrectalterna
tive occurs for the last time. Conversely, it is also 
predicted that nonstationarity would obtain for trials 
after this estimated first transition trial until the final 
error. A x2 test was performed for stationarity (see 
Suppes & Ginsberg, 1963) over blocks of three trials 
until the estimated first transition point. The resulting 
X2 led to acceptance of the null hypothesis (X2 = 1.12, 
df=2, p> .50, total Rs=418). These results give strong 
support to stationarity predicted by both models. The 
same analysis was performed for blocks of three trials 
after the estimated first transition trial until the final 
error. The observed value (X2 =27.76, df=5, p< .001) 
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also led to the rejection of the null hypothesis. Thus 
stationarity breaks down in trials after the possible 
elimination of a wrong alternative as predicted by DP 
assumptions but not by UP assumptions. 

Figure 1 shows the observed and predicted error 
curves for the data. The corresponding UP predicted 
curve was not plotted because of the dubious c value. 
Although the curve appears to fit fairly well, there is 
a regular deviation which required explanation. The 
almost open invitation to matching in the simultaneous 
situation seems to provide the key. The tendency to 
use all eight alternatives on each trial for the eight 
stimuli was universal in initial phases despite instruc
tions. Because only two alternatives were corrtct 
for more than one stimulus, this matching tends to 
produce faster initial progress than the model predicts. 
The observed error curve is lower than the predicted 
curve for the first eight trials which reflects this 
tendency. However, persistence in matching in later 
trials would slow progress, as is evidenced by a slower 
drop in errors than predicted between trials 9 and 17. 
Nonetheless the other evidence, particularly the sta
tionarity evidence, indicates a DP interpretation is 
feasible. Additional complexities imposed by matching 
behavior would have to be incorporated into the model 
to account adequately for learning in such situations. 

The matching tendency evident in simultaneous data 
should make us cautious about using the simplifying 
assumptions of independence among stimulus and re
sponse elements for PA tasks in general. Despite em
phasis upon such independence in instructions to ss 
there appears to be a strongly ingrained tendency to 
view the elements of the task as an interconnected whole. 

References 
Bower, G. H. Application of a model to paired-associate learning. 

Psychometrika, 1961, 26, 255·280. 
Glaze, J. A. The ass9ciation value of nonsense syllables. J. genet. 

PSllchol., 1928, 35, 255-267. 
Nahinsky, I. D. A duoprocess model for paired-associate learning. 

PSllchol. Rep., 1964, 14, 467-471. 
Suppes, P., & Ginsberg, Rose. A fundamental property of all-or

none models, binomial distribution or responses prior to condi
tioning, with application to concept formation in children. Psy
chol. Rev., 1963, 70, 139-161. 

Psychon. Sci., 1966, Vol. 6 (4) 



<<
  /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




