S$-R and R-S acquisition
meaningfulness

The acquisition of the components of paired-associate learn-
ing was examined in relation to the two-stage model of
Underwood and Schulz and the symmetry model of Asch and
Ebenholtz. Paired-associate learning was considered to include
four components: forward association, backward association,
stimulus learning, and response learning. Learning of paired-
associate material was hypothesized to be a function of the
meaningfulness of the material. Components should be learned
differently with high and low meaningful material. It was con-
cluded that the Underwood and Schulz two-stage model of
paired-associate learning is appropriate primarily for the learn-
ing of low meaningful material, whereas the symmetry model
of Asch and Ebenholtz more accurately describes the learning
of high meaningful material.

The most widely accepted paired-associate learn-
ing model is the two-stage, unidirectional model of
Underwood & Schulz (1960), In this model, learning
of a palred-associate list consists only of response
integration and differentiation and forward association
learning.

In the two-stage model, little emphasis is placed
on the role of stimuli in determining rate of learning,
since it has been shown that variation in stimulus
meaningfulness scarcely affects rate of learning, while
variations in response meaningfulness have a con-
siderable effect {Hunt, 1959; Kimble & Dufort, 1955).
Even less emphasis is placed on the role of backward
assoclations. In fact, Goss (1963) has pointed out
that Underwood and Schulz stressed response integra-
tion and response differentiation as their primary
concern, and gave only brief attention to the other
mechanisms involved in paired-~associate learning.

In the associative symmetry model, Asch & Ebenholtz
(1962) maintained that when a forward association be~
tween two terms is formed, a backward association is
simultaneously established with equal strength, A
unidirectional or asymmetrical association between
distinct terms, that is, S to R association only, cannot
be established. The apparent predominance of forward
associations in some studies has been attributed to
differential availability of S and R terms.

The associative symmetry model also differs from
the two~-stage model with respect to the number of
components of paired-associate learning. There are
four possible components: S-R association, R-S as-
sociation, S learning, and R learning, The symmetry
model includes all four components, whereas the two-
stage model stresses only S-R association and R
learning.

Statement of the Problem
The adequacy of the two models of paired-associate
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learning is tested in this study. The acquisition or
learning of the four components of paired-associate
learning is measured at various stages during the
learning of the paired~associates. The experimental
approach used differs in two ways from the usual
method of measuring errors or trials to a criterion
of learning. First, all the components of learning are
measured. In addition, component learning is mea-
sured at various stages of learning.

The learning of paired-associate material is expected
by the author to be a function of the meaningfulness
of the learning materials. As meaningfulness varies,
the components of the paired-associate task are learned
differently. With high meaningful material, learning is
symmetrical, with all components being learned simul-
taneously and to the same degree; with low meaning-
ful material, an asymmetrical, two-stage model, in
which response terms and S-R hook-up are learned,
is expected to describe learning.

Method

The learning of a paired-associate task consisting
of 12 pairs was investigated. Two levels of meaning~
fulness, represented by high and low meaningful paired
associate lists, were used. The four components
of learning consisted of the number of forward associ-
ations formed, the number of backward associations
formed, the number of stimulus terms recalled, and
the number of response terms recalled, Learning was
measured at four stages of learning with 20 Ss tested
at each stage. The four stages of learning were defined
as correct anticipation of 3 to 4, 6 to 7, 9 to 10, and
12 terms, in a forward direction.

The learning materials consisted of two lists of
12 paired-associates derived from the lowest 24
and highest 24 items in Noble's (1952) list of dissyl~
lables scaled for meaningfulness.

In the experimental task the stimulus term was
presented for 2 sec, the paired stimulus and response
terms were presented for 2 sec, followed by a 4-sec
interval. After the criterion for a particular stage
of learning was reached, the Ss were interrupted and
tested for number of backward associations formed,
number of response terms recalled, and number of
stimulus terms recalled. Each response term was
presented for 4 sec; the S was instructed to state
aloud the stimulus term with which he connected it.
In the recall tests, the Ss were given 30 sec in which
to give orally the stimulus terms and 30 sec in which
to give the response terms. If, during the learning
trials, a S exceeded the number of correct anticipa~
tions for his assigned stage of learning, he was allowed
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to be placed in the next higher stage. The next S
to be tested was then assigned the former stage of
learning. After completion of the testing, the individual
was instructed to continue the task. Upon reaching
the criterion of one perfect anticipation of the list,
tests for backward associations and stimulus and
response recall were again administered.

Results and Discussion

It was predicted that significant main effects would
be obtained for meaningfulness. This prediction was
confirmed in all analyses, with more correct responses
and fewer trials to criterion for the high meaning-
ful groups (p< .01).

The predicted significant main effects for stage-
by-stage performance for stages of learning were
obtained (p< .01). The number of correct responses
increased across stages in a linear manner. When the
number of correct responses at criterion were tested,
groups tested at the various stages of learning were
not different, indicating that testing of Ss' learning
at the various stages of learning produced no mea-
surable differences in learning at criterion.

Relative to component learning, it was predicted
that there would be more correct responses for S
and R learning than for R-S and S-R learning. This
prediction was not confirmed, either for stage-by-
stage or criterion performance. The greater amount
of R learning as compared with S learning supports
the two-stage model of paired-associate learning.
The greater amount of R-S learning as compared with
S and R learning was attributed to the difference in
obtaining measurements of these two components.
Measurements of S and R learning were obtained by
a free recall technique. R~S learning measurements
were obtained by a cued technique in which the Ss
were given the response term and asked to supply
the correct stimulus term. Cued measurements would
be expected to surpass free recall measurements.

As predicted, the interaction between meaningful-
ness and components of learning was significant (p<
0l). For stage-by-stage acquisition, the significant
interaction arose from a greater number of R-S
responses over R and S responses, for high meaning-
fulness. R-S acquisition did not differ from R and
S acquisition for low meaningfulness. An increase
in the number of R-S associations, therefore, is a

principal effect of high meaningfulness, Similarly,
for number of correct responses, the high meaning-
ful group gave a disproportionate number of correct
backward association responses at criterion.

The interaction between meaningfulness and stages
of learning was not significant. Similar rates of
learning were demonstrated for high and low mean-
ingfulness,

When differences between the number of forward
and backward associations for meaningfulness and
the four stages of learning were tested, a predom-
inance of backward associations for the high mean-
ingful group at the early stages of learning was noted.
In the later stages of learning, the number of for-
ward and backward associations approached equality.
Forward and backward associations for the low mean=-
ingful group started out approximately equal; how-
ever, forward associations increased across stages
and predominated at criterion. Backward associations
thus occur primarily with high meaningful material.

These findings illustrate the effect of meaningful-
ness on component learning. It may be concluded
that the amount of paired-associate material learned
is a function of the meaningfulness of the learning
materials. Difficulty, types of associations formed,
and the rate at which the types of associations are
formed vary with meaningfulness. The findings lead
to the conclusion that the two-stage model is appropri-
ate primarily for the learning of low meaningful
materials, whereas the symmetry model more ac-
curately describes the learning of high meaningful
materials.

References

ASCH, S. E., & EBENHOLTZ, S. M. The principle of associative sym-
metry. Proc. Amer. Phil, Soc., 1962, 106, 135-163.

ASCH, S. E., & LINDER, M. A note on “strength of association.” J.
Psychol., 1963, 55, 199-209.

GOSS, A. E. Comments on Professor Noble’s paper. In C. N, Cofer & B.
S. Musgrave (Eds.), Verbal behavior and learning: problems and pro-
cesses. New York: McGraw-Hill, 1963,

HUNT, R. G. Meaningfulness and articulation of stimulus and response in
paired-associate learning and stimulus recall. J. exp. Psychol., 1959,
57, 262-267.

KIMBLE, G. A., & DUFORT, R. H. Meaningfulness and isolation as fac-
tors in verbal learning. J. exp. Psychol, 1955, 50, 361-368.

NOBLE, C. E. An analysis of meaning. Psychol Rev., 1952, 59, 421-430.

UNDERWOOD, B. J., & SCHULZ, R. W. Meaningfulness and verbal
learning. Philadelphia: Lippincott, 1960,

Psychon. Sci., 1967, Vol. 9 (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




