
An uncomplicated but difficult 
two-part learning set task l 

A two-part learning set design was obtained by relating a 
positional discrimination in Part I to a new vs. old object 
discrimination in Part 2. Only ll.l% of 162 human Ss mas
tered the relationship between Part I and Part 2. 

The Harlow (1949) learning set paradigm was recent
ly generalized by Goldstein & Weber (1966), who achieved 
a task of moderate difficulty for humans. The essence of 
the Goldstein & Weber (1966) procedure was a two-part 
problem design in which the events of Part 1 governed 
assignment of reinforcement during Part 2. A further 
development of two-part learning set methodology is 
afforded by the present study, which involve~ a task 
simpler in design than that of Goldstein & Weber (1966), 
yet apparently more difficult for humans. 
Method 

The study involved 80 problems with identical formats 
but different stimuli (see Fig. 1). Ss sequenced from 
Problem 1, Part 1 to Problem 1, Part 2 to Problem 2, 
Part 1, etc. to Problem 80, Part 2. In each problem, 
Part 1 was a discrimination of the type x vs. x, whose 
correct alternative was either on the left or on the right; 
Part 2 was a discrimination of the type x vs. y, in which 
position was irrelevant and the correct alternative was 
either x, the "old" stimulus that had appeared previous
ly in Part 1, or else y, the "new" stimulus. The rein
forcement patterns of Part 1 and Part 2 were related 
as follows: if left was correct on the x vs. x displays 
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in Part 1, then x, the old stimulus, was correct on the 
x vs. y displays in Part 2; if right was correct in Part 1, 
then y, the new stimulus, was correct in Part 2. Ss who 
mastered the relationship between the two parts could 
achieve errorless performance in Part 2, but those who 
missed the relationship hadtotacklePart2,like Part 1, 
with an opening guess. Designations of Part1: left-Part 
2: old and Part 1: right-Part 2: new as the correct 
alternatives were counterbalanced over problems. 

A two-treatment variable and a three-treatmentvari
able were combined to produce a six-group experiment. 
There were 27 Ss per group. The two-treatment variable 
dealt with number of trials: each part of each problem 
had either one trial or two trials, as indicated in Fig. 1. 
The one-trial arrangement was obtained by deleting 
second trials after the two-trial arrangement had been 
constructed. The three-treatment variable dealt with 
chronological age, and compared the performance of 
fifth, eighth and eleventh graders.2 

Printed booklets served as the method of task admin
istration. The booklets were arranged to provide a com
plete trial on each sheet: there were two stimuli as in 
Fig. 1 plus two opaque squares of ink, one below each 
stimulus. To choose a stimulus, S erased the square 
immediately below it, and the erasure revealed a pre
viously hidden check if the choice was correct, but 
blank paper if the choice was incorrect. S was instructed 
to respond only once per sheet and to sequence con-
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Fig. 1. Design of the experiment. Trial num
bers at the left correspond to the 2-trial treat
ment, from whicb the I-trial treatment was 
obtained by omission of alternate displays. 
There were 80 problems in all. 
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Fig. 2. Frequency (unctions (or number o( correct responses per 
trial tallied across problems. Grade levels are combined. 

tinuously through the booklet without looking back. A 
group method of administration was employed, and all 
Ss in a given grade served simultaneously. There was 
no time limit. 
Results and Discussion 

Means and standard deviations are reported in Table 
1 for number of correct responses per trial summed 
over problems. Trial 1 of Part 1 is omitted because 
it required a guess, but Trial 1 of Part 2 is included 
because it could be mastered ifthe relationship between 
Part 1 and Part 2 was grasped by S. The evidence for 
all six groups in Table 1 indicates that most Ss did not 
grasp the Part 1-Part 2 relationship, and that response 
to Trial 1 of Part 2 was little different from the guessing 
level of 40 that would be expected if Part 1 were not 
related to Part 2 at all. 

The other trials represented in Table 1 could be 
mastered with or without attendant mastery of the Part 
1-Part 2 relationship, because each of them repeated 
the alternatives and the reinforcement designation of the 
preceding trial, in the standard manner of learning set. 
The means for these trials were substantially larger 
than 40. A two-way analysis of variance involving 
the data for the groups with two trials per part yielded 
a significant trials effect (p< .001) but an insignificant 
grade level effect. The grade level effect was significant 
at the .05 level in a one-way analysis of variance in
volving the data for the groups with one trial per part, 
but the numerical differences were neither large nor 
monotonic and seem best disregarded. 

Another useful way of looking at the results is pro
vided by Fig. 2, which contains frequency functions. 
Each function plotted represents an N of 81 obtained 

Table 1. Correct Responses Summed Across Problems (or 

Designated Trials (N = 27) 
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M 

62.6 
62.8 
64.7 

SD 
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Fig. 3. Learning curves as a (unction o( problems, with trials dis
tin gnished. Grade levels are combined and problems are plotted in 
blocks of (our. 

by combining the three grade levels. The two curves 
for Part 2, Trial 1 are nearly binomial, but not quite. 
The region from 54 to 80 possesses a few cases more 
than can be explained by a random binomial mechanism. 
Apparently, a handful of Ss did learn something about 
the relationship between Part 1 and Part 2. 

The curves for Part 1, Trial 2 and Part 2, Trial 2 
show only a minor effect attributable to a binomial 
mechanism at the left of the abscissa. The most 
prominent effect is a preponderance of Ss who showed 
clear evidence of learning, as indicated by large fre
quencies for the values at the far right of the abscissa. 

The main features of Fig. 2 were also exhibited by 
criterion data representing the percentage of Ss who 
terminated performance with a run of 10 or more 
consecutive correct responses tallied across problems 
for a deSignated trial. The Part 2, Trial 1 percentages 
were 8.6% for all Ss with one trial per part (combined 
across grade levels) and 13.6% for all Ss with two 
trials per part (also combined across grade levels). 
The corresponding percentages for Part 1, Trial 2 and 
Part 2, Trial 2 were 53.1% and 38.3%, respectively. 

Learning curves are plotted in Fig. 3, whose points 
represent combined data for all grade levels on a block 
of four successive problems, i.e., there are 324 observa
tions per point. The two curves for Part 2, Trial 1 
show little, if any trend because few Ss mastered this 
aspect of the task. The curves for Part 1, Trial 2 and 
Part 2, Trial 2 show that such learning as occurred was 
dramatic over the first three blocks of problems but 
then much more gradual. 

References 
Goldstein, M., & Weber, R. J. Symbols via learning set. Percept. 

mot. Skills, 1966, 22, 351-358. 
Harlow, H. F. The formation of learning sets. Psycho!. Rev., 

1949, 56, 51-65. 

Notes 
1. This study was supported by the Secondary School Science 
Project at Princeton University as part of its activities under grants 
from the National Science Foundation. 
2. We wish to acknowledge the cooperation and assistance of 
Chester R. Stroup, Superintendent of Schools, W. Donald Clark, 
Director of Special Services, and Kenneth E. Michael, Howard B. 
Waxwood, and Dorothea W. Lummis, School Principals in the Bor
ough of Princeton, New Jersey. 

Psychon. Sci., 1966, Vol. 6 (10) 



<<
  /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




