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The" hypothesis that successive recall (SRC) facilitates recall was 
tested in an A-B, A-C paradigm uSing 10 trials of paced MMFR 
after two retention intervals (0 and 24 h). SRC MMFR groups 
were compared to conventional unpaced MMFR groups and single 
list controls. Recall tended to increase over SRC trials but terminal 
performance did not differ from unpaced MMFR. 

Reduction of A-B recall in the A-B, A-C paradigm has been 
attributed to the unlearning of A-B during A-C acquisition. The 
exact mechanism of the unlearning process is in dispute (e.g., 
Keppel, 1968; Koppenal, 1963). Two alternative hypotheses are: 
(I) unlearning inhibits response emission and (2) unlearning 
permanently weakens the association. A more sensitive recall test 
than the usual MFR or MMFR might help distinguish between 
these two alternatives. A number of experiments have indicated 
that successive recall trials facilitate recall. In a single list condition 
Lazar & van Laer (1966) have shown that an apparent retention 
loss over 24 h is eliminated by repeated recall tests. If unlearning 
inhibits response emission, repeated recall after A-B, A-C learning 
should show the usual initial retention loss which should be 
eliminated after repeated recall. Alternately, if the association is 
permanently weakened there should be no recovery after repeated 
recall. 

METHOD 
Design. Two experimental groups were trained on A-B, A-C lists 

and were tested for retention by 10 successive paced MMFR trials, 
o (SRC 0) and 24 (SRC 24) h after acquisition. If performance 
improved over the 10 trials this could be attributed to the effect 
of longer time intervals for response or the set inducing effect of 
the successive recall. To differentiate these two possibilities two 
A-B, A-C controls, using the conventional unpaced MMFR 
(UPRC), were run for two retention intervals (UPRC 0, UPRC 24). 
In addition two single list controls were used (Con 0 and Con 24) 
to compare the effects of SRC in a single list condition with the 
effects of SRC in the unlearning conditions. 

Subjects. A total of 96 experimentally naive undergraduates 
were randomly assigned to one of six groups in order of 
appearance in the laboratory with the restriction that there be 16 
Ss in each group. 

Materials. Two lists of 12 nonsense syllable-word pairs were 
constructed. The stimuli were 0-7% Glaze association value 
nonsense syllables, the responses were words from the Thorndike
Lorge AA classification. The stimuli were the same in both lists, 
the responses different. Thus the two lists bore an A-B, A-C 
relation to each other. The lists were counterbalanced in each 
condition and each list was presented in three different orders to 
minimize serial learning. An alternating training-test method was 
employed and the rate of presentation in training was at a 2 sec 
rate. Four sec elapsed between each training and test sequence and 
another 4 sec between the end of a test and the beginning of the 
next training sequence. The SRC and UPRC groups received six 
acquisition trials on List I followed by six acquisition trials on 
List 2; the single list controls received six acquisition trials on one 
list. 

Recall Procedure. After acquisition the single list control (Con 
0, Con 24) engaged in a filler task of number sorting for a time 
equivalent to learning a second list. The Con 0 was then given 10 
successive recall trials with a no correction procedure. Each time 
through the list the stimulus item was presented for 2 sec and 
immediately repeated again for another 2 sec. Three different 
serial orders of the stimulus lists were used in successive recall. The 
Con 24 was given anti-rehearsal instructions and dismissed after 
the fiIIer task. They were then given the SRC task 24 h later. 
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The SRC groups (SRC 0, SRC 24) were given 10 trials of 
MMFR. Each stimulus item was presented twice successively for 2 
sec each and Ss were instructed to give both responses in any order 
that they came to mind. These test lists appeared in three different 
orders and were presented for 10 recall trials with no correction 
offered. The SRC 0 was given anti-rehearsal following List 2 
acquisition, the SRC 24 was given anti-rehearsal instructions after 
List 2 acquisition and tested for recall 24 h later. 

The unpaced recall groups (UPRC 0, UPRC 24) were given one 
MMFR test. Each stimulus was exposed and they were told to take 
as much time as they needed to give the responses from both lists 
in any order that came to mind. The UPRC 0 was tested 
immediately after List 2 acquisition and the UPRC 24 was tested 
24 h after List 2 acquisition. 

RESULTS 
Since this experiment involves two experimental and four 

control groups and four dependent variables (recall responses in 
the flrst and last recall test in SRC for List I and List 2), the 
results are analyzed separately for each research question. This 
involves using some of the same comparisons in several analyses, 
resulting in inflated P values. Therefore, no results are considered 
to be significant unless the .0 I level of confldence is reached. 

The per cent retained as a function of recall on the last trial of 
OL is plotted in Fig. I. All analyses were done on this data. The 
per cent retained was calculated by dividing the number of correct 
responses in the last acquisition trial (of List I or List 2 where 
applicable) into the number correct in the recall test. 

The first analysis compared the per cent of List I retention for 
the three methods (SRC, UPRC, Control) over the two time 
intervals (0 vs 24 h). Only method is signiflcant F (I, 42) = 8.05, p 
< .01. Significantly more items are retained by the control groups 
than the SRC and the UPRC groups, which do not differ from 
each other. Thus this experiment suggests (I) the presence of 
unlearning and (2) the efficacy of SRC in this design is due to 
longer response time permitted by repeated recall, by Trial 10 of 

100 

90 

....i 
0 
..... 
~ 80 ...I 

l!; 

, , 
/~ 

SRC UPRC 

LI.tl==~4 i 
--00 

List 2 -----24 A 
-0 

Control ----24 

2 345 6 7 8 9 ~ 

S R C TRIALS 

o 

A 

UPRC 

Fig. I Mean correct responses in recall expressed as a percentage of mean 
correct responses given on the last trial of original \esrning. 
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SRC', performance doesn't differ from the UPRC groups which 
had only one recall opportunity with extended recall time. 

In a second analysis a comparison of recall Trial I and recall 
Trial 10 for groups SRC 0, SRC 24, Con 0 and Con 24 over the 
two retention intervals for List I recall yields a significant effect 
for trials F (1,60) = 29.61, p < .01 and the interaction of method 
(SRC, Con), time (0, 24 h) and trials (I, 10) is also significant F 
(I, 60) = 12.38, p < .01. The increase in per cent retained in Con 
24 between the first and last recall trial is about twice as much as 
the increase for the other conditions. Comparing the first two 
analyses, the results can be interpreted as suggesting that SRC is 
operating in the same direction regardless of whether it is 
counteracting ordinary forgetting or unlearning. 

This interpretation is further supported by the comparison of 
Trial I and Trial 10 recall for List I (unlearning condition) and 
List 2 in 0 and 24 h SRC conditions. Significant effects were 
found for retention interval F (1,30) = 8.15, p < .01 the per cent 
retained is higher for the 0 h than for 24 and for lists F (I, 30) = 
39.75, p < .01, List 2 recall is significantly better than List I 
recall. The triple interaction of time, (0, 24), Lists (1,2) and Trials 
(I, lOis significant. This appears due to List 2 results at the 0 
interval where there is no retention loss on the first trial of recall 
but some loss by Trial 10. All other conditions have some initial 
loss but recovery by Trial 10. Thus List I loss due to unlearning 
shows some recovery with increased response time and List 2 loss 
(which is present only in the 24 h condition) shows similar 
recovery by Trial 10. 

In a final analysis of UPRC performance and SRC performance 
on Trial 10 of List 2, for both retention intervals, an F (I, 60) = 
2.20 for method (SRC, UPRC) is obtained but is not significant 
and for retention interval the F (I, 60) = 9.40, p < .01. Recall is 
better at the 0 retention interval than at 24 h suggesting the SRC 
method did not facilitate recall any more effectively than unpaced 
recall. 
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DISCUSSION 
Since SRC and UPRC yielded equivalent results on List I and 

List 2 recall it appears that the effect of SRC is due simply to the 
longer response time allowed. The effect of response time is 
similar in unlearning and non-unlearning situations suggesting that 
forgetting due to unlearning is as stable as other sources of 
forgetting which is consistent with the hypothesis that unlearning 
permanently weakens the associations in the A-B, A-C paradigm. 
One difficulty in accepting this hypothesis from the present 
experiment is that the particular form of SRC used with MMFR 
may not be functionally analagous to the SRC used in the control 
condition. Lazar & van Laer (1966) hypothesized that SRC might 
be effective in facilitating recall because recall was serving as a 
warm-up task, or was reinstating the stimulus conditions existing 
at the time of original learning. While SRC may have been doing 
this in the control conditions it may not have been doing this 
effectively in the experimental conditions. In the control condi
tions Ss learned and recalled single responses associated with each 
stimulus item, while in the experimental conditions Ss learned one 
response at a time but had to recall two responses during SRC. If 
the set inducing effects of SRC are dependent on greater similarity 
between original learning and recall, than a better test of the 
inhibition hypothesis might be provided by using SRC of List I or 
List 2 in separate groups. 

REFERENCES 
BARNES, JEAN M., & UNDERWOOD, B. J. "Fate" of first list associations 

in transfer theory. J. expo Psychol., 1959,58,97-\05. 
KEPPEL, G. Retroactive and proactive inhibition. In T. R. Dixon & D. L. 

Horton (Eds.), Verbal behavior and general behavior theory. Englewood 
Cliffs, N. J.: Prentice-Hall, 1968. Pp. 172-213. 

KOPPENAAL, R. J. Time changes in the strengths of A-B, A-C lists: 
Spontaneous recovery? J. verbal Learn. verbal Behav. 1963,2,3\0-319. 

LAZAR. G .• Van LAER, J. Successive recall as a warm-up task for paired 
objectives.Psychon. Sci .• 1966,5,137-138. 

Psychon. Sci., 1968, Vol. 12(6) 



<<
  /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




