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/n gelleral, the recall of a sillgle repeated item was 1I0t enhanced 
011 its second presentation. Different repeated items occurring 
subsequently, howeJ'er. did show superior recall under certain 
circumstances. A possible illterpretation is that recall is enhanced 
011 repetitioll only when the Ss expect the item to be presented 
again. 

Hebb's (1961) demonstration that the repetition of items in a 
multi-trial immediate memory task enhances their recall led him 
and also Melton (1963) to conclude that some form of structural 
trace results from a single presentation of an item. In other words, 
the implication has been that material required only for immediate 
retention is registered, albeit imperfectly, in long term memory 
(LTM). 

Some restriction upon the generality of this conclusion must be 
accepted as a result of Cohen & Johansson's (1967) observations 
that the recall of repeated items is enhanced only when they have 
been overtly recalled on their first presentation. The phenomenon 
is also absent if the rate of presentation is increased from I digit 
per second to 4. 

In the experimental procedure employed by Hebb and copied 
by Cohen and Johansson the same item is presented on the 3rd, 
6th, 9th, 12th, 15th, and 18th positions in a series of 21. Thus the 
repeated item is presented on a total of six occasions. Furthermore 
the first repetition occurs early in the series. The procedure 
adopted by Melton (1963) which also used multiple repetition 
must also have involved a repetition early in the series although 
the procedural details are not adequately described. 

The question which prompted the experiment to be reported, is 
whether the recall of repeated items is enhanced under other 
circumstances. In particular we question (1) whether the 
phenomenon will occur when the first repetition occurs relatively 
late in the series and (2) whether the effect transfers to a 
subsequent repetition involving a different item. 
Method 

A basic list of 21 items was prepared. Each item consisted of a 9 
digit message. All 10 possible digits were employed and their order 
in a message was random with the constraint that no digit was 
repeated and no runs of longer than three were present. In 
addition, the items were scrutinized and those with detectable 
connotations (e.g., 1968} were rejected 

Five conditions were run. In Condition I the 6th item was 
replaced by a repetition of the 3rd and the 18th item was replaced 
by a repeated presentation of the 15th. Thus for this condition the 
critical positions were 3, 6, IS, and 18. The complete design is 
detailed in the table of results. It can be seen from this that the 
first repetition occurred in Position 6 for Condition I, Position 9 
for Condition 2, Position 12 for Condition 3, and Position 18 for 
Condition 4. Thus Conditions I -4 constituted a series in which 
the first repetition occurred at successively later points. Condition 
5, by contrast. had a succession of repeated items: item 3 was 
repeakd in Position 6, item 9 in Position 12, IS in Position 18, 
,lIld 17 in Position 20. (This contrasts with Hebb's procedure in 
wltich one item was repeated more than once.) 

The items wcre read aloud at a rate of one per second by E who 
was paced by a metronome. Recall was written on recorders which 
have been described by Leonard & Carpenter (1965). These are 
manually operated paper strip devich in which the S can write a 
single item and then move it out of sight. A ratchet in the 
movement mechanism prevents back-tracking. The Ss, who were 
tested in groups, were instructed to write out each item as soon as 
E had finished reading. An invigilator checked that these instruc
tions were obeyed. When recall was incomplete, the S marked the 
position of each missing digit with a dash. Twelve seconds after 
thl' end of thl' presentation F called out "Ready," and after thl"l'l' 
further seconds Ill' hegan reading the next ill'm. No practice ill'ms 
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were given since these would interfere with the design of the 
experiment. The Ss were familiarized with the recorders by writing 
their names and moving the paper on so that these disappeared 
from view. 

All the Ss were young, newly enlisted men. Eighteen were run 
in each condition. 
Results 

The number of digits correctly recalled was scored. Improve
ment on repetition was basically measured by subtracting the 
score on the first presentation from that on the second presenta
tion. To control for any general trend in performance this basic 
measure was modified by subtracting the difference between the 
average scores of the immediately adjacent items, Thus for items 
15 and 18 the computation wr,: 

(
1 7 + I 9 14 + 16) 

(18 - IS) -----
2 2 

[An exception to this general computation was made for the 
17 -20 item comparison in Condition S. The use of item 18 in the 
correction formula would be inappropriate, so item 16 alone was 
used in place of Y, (16 + 18).1 

The table shows for each critical item the mean score on both 
its first and its second presentation. The numbers in brackets are 
the means of the adjacent items used to correct for trend. The 
appropriate number of degrees of freedom for the values of t 
quoted is 17 in every instance. 

It is noteworthy that significant values of t are obtained only in 
Condition 5 where a succession of repeated items occur. Values of 
t for the first repeated item generally decrease the later in the 
series this repetition occurs. In Condition 4 where the first (and 
only) repeated item was in the 15th and 18th positions, 
performance was actually inferior on the second presentation. 

In no single condition was a significant improvement in recall 
obtained with the first repetition. Nor was the improvement 
significant when the combined results of Groups 1-4 were 
analyzed (t = 0.96). 

With a second repeated item a considerable improvement was 
noted when this followed closely upon the first and both occurred 
early in the series (i.e .. Condition 5). Slightly less transfer occurred 
when both were relatively late (Condition 3) and none when they 
were more widely separated (Conditions I and 2). 

With three regularly spaced but different repeated items. a 
steadily increasing effect was obtained (Group 5). The data 
indicate that it was not fully transferred to the 17·-20 repetition 
which did not conform to this spacing. The enhancement on 
repetition of the 17-20 item, howevef, was not significantly less 
than that found with the 15-18 item (t = 0.96). 
Discussion 

The results of Hebb's original experiment showed a gradual 
improvement in the recall scores of tile oft repeated item. Melton 
seized upon this as evidence of a succession of increments to the 
registration of the item in L"I'M and used this evidence to marry 
STM and L TM. In Condition 5 of the present experiment we have 
demonstrated that a similar improvement occurs when different 
items are repeated. This implies that the extent to which items are 
being registered in L TM on their .tlrs! presentation is increasing. 
Furthermore the relatively poor results for the 17-20 item suggest 
that this enhanct'"ment is not g~neml. The repeated items formed a 
simple pattern in this condition and the 17 _. 20' item failed to 
confrom to the pattern. it is as though the Ss had come to expect 
every third itcm to be critical. With IS sec response time they 
possibly had an ot}portunity to rehearse and it seems parsimonious 
to suppose that they did this. 

Clearly this rntcrprl'tation cannot completely account for Ihc 
results. We lIIight reasonably sUPl'ose that Ss initially l'xped a IJl'\V 

item on each trial. To deted a rqletition they must rClIIl'lIIlll'r Ihl' 
first presentation of an ikm. Firsl linll' round then any l'lThallCl'
ment IIIlIst be dUl' to an L TM cOIIII'0n"'nt which arOSl' illcidcntally. 
We haw sc'cn th;rt this i~ 11l'~ligibk. It is likdy to hl' sullie-iell\. 
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Table 1 
Mean Number of Digits Correctly Recalled on the First and Second 

Presentation of the Repeated Items 

Condo 

II 

III 

N 

v 

Present. 

1st 
2nd 

t 

1st 
2nd 

1st 
2nd 

1st 
2nd 

1st 
2nd 

*p<O.05; **p<O.005 

3-6 

3.39 (4.08) 
5.72 (4.97) 
1.47 

4.83 (4.75) 
5.11 (4.69) 
0.58 

6-9 

4.67 (3.92) 
5.06 (3.94) 
0.55 

however, to alert Ss to the occurrence of repetitions and once 
alerted we can expect them to prepare, through rehearsal, for 
subsequent repetitions. If these fail to arise within the next part of 
the sequence the Ss might reasonably discount the evidence of the 
first repetition and drop the rehearsal strategy. If they sub
sequently arise, but appear only on certain predictable trials, then 
the Ss might reasonably confine their rehearsal efforts to these 
trials. 

This interpretation is speculative, but it accounts for our results 
more adequately than the hypothesis that some increments on 
repetition are due to the automatic registration of information in 
LTM which Melton postulates. It gains some support from 
ancillary evidence presented in Hebb's original paper. His Ss were 
interrogated immediately after the 19th trial, whereupon 25 of the 
40 reported an awareness that "there had been some repetition in 
the series." It is possible that the improvement evident in the 
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Critical positions 

9-12 

3.44 (3.97) 
4.11 (3.92) 
1.20 

4.00 (4.61) 
5.56 (4.31) 
2.04* 

15-18 

5.56 (4.86) 
6.67 (5.67) 
0.47 

4.89 (3.81) 
4.83 (4.33) 

Negative 

4.00 (4.14) 
5.33 (4.25) 
1.68 

5.39 (4.75) 
5.11 (5.17) 

Negative 

3.77 (5.36) 
6.11 (4.78) 
3.72** 

17-20 

5.11 (6.00) 
5.56 (4.61) 
1.75* 

overall results had been due solely to the contribution of these 
twenty five. 

REFERENCES 
COHEN, R. L., & JOHANSSON, B. O. S. Some relevant factors in the 

transfer of material from short-term to long-term memory. Quart. J. expo 
Psychol., 1967,19,300-308. 

HEBB, D. O. Distinctive features of learning in the higher animal. In J. F. 
Delafresnaye (Ed.), Brain mechanisms and learning. London & New York: 
Oxford Univ. Press, 1961. Pp. 3746. 

LEONARD, J. A.,_ & CARPENTER, A. A simple device for a continuous 
paper-change. Quart. J. expo Psychol., 1965,17,353-355. 

MELTON, A. W. Implications of short-term memory for a general theory of 
memory. J. verbal Learn. verbal Behav., 1963,2, 1-21. 

NOTE 
1. The authors gratefully acknowledge the flflancial support of the British 

Medical Research Council. 

Psychon. Sci., 1968, Vol. 12 (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




