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Associative symmetry as measured in 
the B-Ar paradigm: A stage analysis* 
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The principle of associative symmetry was examined by using the indirect measure of the B-Ar 
paradigm. Sixty Ss were randomly assigned to three paradigmatic conditions (C-D, A-Br, B-Ar). The 
results indicated that bidirectional learning may be asymmetrical when the learning is viewed in stages. 

Among the most controversial learning issues in 
contemporary verbal learning is the concept of 
associative symmetry. As originally proposed by Asch 
and Ebenholtz (1962), as S learns a specific forward 
association he learns a corresponding backward 
association. A popular method of evaluating 
bidirectionality of paired learning as a form of incidental 
learning, as introduced by Feldman and Underwood 
(1957) and Jantz and Underwood (1958), consisted of 
simply asking S to recall the stimulus term in the 
presence of the response term after some degree of 
initial forward learning. Although the above experiments 
yielded less stimulus recall than response recall, the 
question of whether or not associative symmetry was 
present could not be completely resolved, since the 
technique did not account for the availability of the 
stimulus term. In an early experiment by Asch and 
Ebenholtz (1962), the stimuli were made available by 
having the Ss learn the paired-associate terms prior to 
associative learning; however, several Es have pointed 
out the inadequacy of this technique by citing evidence 
which indicates that pre familiarization could lead to 
abnormal effects of inhibition or facilitation (Simon & 
Wood, 1964; Underwood & Schulz, 1960). 

Leicht and Kausler (1965) recognized that Ss may 
fractionate the stimulus term in paired-associate 
learning, but are then asked to recall the nominal 
stimulus as a test of bidirectionality. They employed a 
recognition task as a measure of associative symmetry in 
an effort to reduce the disparity between functional and 
nominal stimuli. In a more recent experiment designed 
to test the influence of first list learning on associative 
symmetry, while at the same time operationally reducing 
the disparity between the functional and nominal 
stimulus, Wollen, Fox, and Lowry (1970) used 
high-imagery nouns as stimuli and response terms. 

Ney and Solso (1972) examined associative symmetry 
by using an indirect measure of R-S learning. The B-Ar 
paradigm (cf. Murdock, 1956) was proposed as a 

*The results of this experiment were reported at the American 
Psychological Association Meeting, September, 1974, New 
Orleans. 
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measure of associative symmetry when compared with 
the A-Br and CoD paradigms. Bidirectional learning was 
measured by employing high-imagery and high-concrete 
terms as stimuli in association with low-meaningful 
trigrams as responses, in addition to examining the 
results of the backward paradigm (B-Ar) in relation to 
the re-paired paradigm (A-Br) . The results showed nearly 
identical performance for the transfer conditions; 
however, it could be argued that, because of the nature 
of the response terms, the B-Ar paradigm had actually 
engendered less interference than the A-Br paradigm. 

Stimulus availability is not the only problematic 
methodological consideration in the test for 
bidirectionality, as the direction of pairing must be 
equally difficult for both the forward and backward 
learning conditions (cf. Guirintano, 1972; Wollen, 
1968). 

The present study is a further attempt to use 
associative interference in negative transfer paradigms as 
a technique of confirming associative symmetry. It was 
hypothesized that the negative transfer paradigms (A-Br 
and B-Ar) would be an effective means of isolating the 
associative stage of learning. The use of the re-paired 
paradigm also neutralized the potential problem of 
forward rehearsal during the R-S transfer task. 

METHOD 

The design was a single-level design, with effect or transfer 
paradigm as the variable (A-Br, B-Ar, CoD) and a trials criterion 
measure as the dependent variable. The stimulus and response 
components, as scaled by Paivio, Yuille, and Madigan (1968), 
were above 6.60 for both imagery and concreteness. The 36 
nouns were selected to minimize intralist similarity and then 
randomly assigned to four lists of nine stimulus and response 
pairs. The imagery and concreteness variables were held constant 
because of the possibility of direction-of-pairing difficulty for 
the paired-associate pairs. 

The Ss were introductory psychology students whose 
participation partially fulfilled a course requirement. A total of 
64 Ss were equally divided among the three paradigm conditions. 
Four Ss were eliminated for failure to foJlow instructions. 

The pairs were presented on a Stowe memory drum using a 
standard anticipation method until S reached a criterion of two 
perfect or a maximum of 20 trials. The intratrial time was 
2.2 sec and intertrial time was 4 sec. All Ss were instructed to 
pronounce aloud first the A and then the B term on the first trial 
of both the original and transfer lists. Guessing was encouraged_ 
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Following first list acquisition Ss were given a transfer list. 
Second list responses had to be correctly paired with their 
respective stimuli in order to be considered correct. A criterion 
of one perfect trial for each of the transfer paradigms (A-Br, 
B-Ar, CoD) was required. 

RESULTS AND DISCUSSION 

A planned comparison of the three transfer conditions 
was conducted on the trials to criterion. The mean 
number of trials to criterion for the CoD, A-Br, and B-Ar 
paradigms were 6.45, 8.10, and 8.50, respectively. The 
data confirmed the hypothesis of significant negative 
transfer for both of the re-paired paradigms in relation 
to the CoD control paradigm. F(I ,57) = 4.42, P < .05. 
Both of the re-paired conditions showed equal transfer 
effects. 

Observation of the data revealed no differential rates 
of learning on the A-B list; therefore, any differences in 
trials to criterion on the transfer could not be ascribed 
to differences in the amount learned during initial 
acquisition. 

The successive criterion scores for the three transfer 
paradigms are shown in Fig. 1. The statistical technique 
employed by Wollen, Fox, and Lowry (1970) was used. 
Those Ss who reached criterion in fewer than 20 trials 
were given scores of 100% for the remaining trials. As 
may be seen, the A-Br and B-Ar paradigms showed 
symmetrical learning at a criterion score of one and later 
at scores six through nine. 
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CRITERION SCORE 

Fig. 1. Successive criterion curves of three transfer 
paradigms. 

As shown in Fig. 1, the amount of interference 
generated by the A-Br and B-Ar paradigms was equal at 
the first criterion score and again at a criterion score of 
six. Thus, at certain stages of learning, the amount of 
interference generated from forward and backward 
associations was equal. However, as in the Wollen, Fox, 
and Lowry (1970) experiment, the data showed 
differences during the intermediate levels of learning. 
Between criterion scores of two and five, the A-Br 
paradigm showed little evidence of negative transfer, 
while the B-Ar condition showed increasing negative 
transfer. At this stage of learning the interference 
engendered by backward associations seems to be greater 
than that of the forward association. 

Bidirectional learning may appear.to be symmetrical if 
one looks at only the transfer data collected at the end 
of learning or at one perfect trial, however, contrary 
results are obtained if one measures the effect of the 
forward and backward associations at the intermediate 
stages of learning. The results of the present experiment 
indicate that asymmetry is obtained if the degree of 
learning is viewed in stages. 

REFERENCES 
Asch, S. E., & Ebenholtz, S. M. The principle of associative 

symmetry. Proceedings of the American Philosophical 
Society, 1962, 106, 135-163. 

Feldman, S. M., & Underwood, B. J~ Stimulus recall following 
paired-associate learning. Journal of Experimental Psychology, 
1957. 53. 11·15. 

Guirintano, S. L. Directionality of associations in 
paired-associate learning. Journal of Experimental Psychology, 
1972,95,41;;J-464. 

Jantz, E. M., & Underwood, B. J. R-S learning as a function of 
meaningfulness and degree of S-R learning. Journal of 
~xperimental Psychology, 1958, 56,174-179. 

LeIcht, K. L., & Ka,usler, D. H. Functional stimulus learning as 
related to degree of practice and meaningfulness. Journal of 
Experimental Psychology, 1965, 69, 100-101. 

Murdock, B. B., Jr. "Backward" learning in paired-associates. 
Journal of Experimental Psychology, 1965, 51, 213-215. 

Ney, R. C., & Solso, R. L. Associative symmetry and the B-Ar 
paradigm. Paper presented at the meeting of the Midwestern 
Psychological Association, Cleveland, May 1972. 

Paivio, A. Yuille, J. C., & Madigan, S. A. Concreteness, imagery 
and meaningfulness values for 925 nouns. Journal of 
Experimental Psychology, 1968, 76(1, Part 2). 

Simon, S., & Wood, G. Backward learning and the 
stimulus-familiarization inhibitory effect. Journal of 
Experimental Psychology, 1964, 67, 310-315. 

Underwood, B. J., & Schulz, R. W. Meaningfulness and verbal 
learning. Philadephia: Lippincott, 1960. 

Wollen, K. A. Effects of maximizing availability and minimizing 
rehearsal upon associative symmetry in two modalities. 
Journal of Experimental Psychology, 1968, 77, 626-630. 

Wollen, K. W., Fox, R. A., & Lowry, D. A. Variations in 
asymmetry as a function of degree of forward learning. 
Journal of Experimental Psychology, 1970, 86, 416-419. 

(Received for publication June 17,1974.) 



<<
  /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




