
STM abilities in L TM tasksl 

The study investigated the relationship between STM and 
LTM using the same type of stimuli and the same format 
of presentation for both measures. It was shown that Ss who 
perform well on a reliable span task get similar items into 
LTM faster than Ss with smaller short term capacities. 

Previous research investigating the relationship 
between individual differences in LTM and STM con
cluded that span capacity and long term storage are 
basically independent cognitive abilities. (e.g., Jensen, 
1964; French, 1963; Kelly, 1954). One possible ex
planation for the lack of correlation between these 
two systems lies in the vast differences between the 
types of tests used to measure each type of memory. 
Without exception, the materials used as stimuli dif
fered, the format of presentation differed, and the 
possibilities for individual differences in strategy 
differed from one test to the other. 

The present research is an attempt to minimize 
these cited differences and make the only variable 
short term storage vs long term storage. Thus, the 
type of stimuli used in this study was identical for 
both tests, and an attempt was made to eliminate 
individual differences in strategies by forcing rote 
memorization of all stimuli (eliminating association, 
chunking, etc.) and by requiring that the items in 
both tasks be recalled in the order presented. 

As a measure of STM, a digit span test with a 
short intervening task was used. This measure has 
been found to have a high reliability and to correlate 
highly with other tests of STM (Whimbey & Leiblum, 
1967). In his comprehensive article relating STM to 
a general theory of memory, Melton (1963) suggested 
that one possible definition of L TM is multiple pres
entation of stimuli. In accord with this definition, three 
supra-span series were presented a number of times 
as a measure of LTM. 
Method 

The Ss were 41 students taking an introductory 
psychology course and serving in the experiment as 
a course requirement. They were run in groups of 
about 14, and all Ss were given each test in the same 
order. 

Both tasks involved recalling series of single digit 
numbers and were presented by a tape recorder at 
the rate of two digits per sec. This rapid rate of 
presentation prevented chunking, rehearsal or the use 
of other memory techniques between presentation of 
each digit. For both tasks, the Ss were given a sheet 
with the following word-letter pairs: bear-Q, bird-L, 
crab-V, fish-H, frog-R, flea-J. The presentation of 
each series of digits was followed by one of these 
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six words. The Ss were instructed to first write 
the letter corresponding to the last word presented 
and then to attempt to recall and write the series 
of digits. 

The first task, a measure of short term recall, 
consisted of 30 trials. In each block of five trials, 
one 5-, 6-, 7-, 8-, and 9-digit series was presented 
in random order. In scoring, a series was considered 
correct it it was reproduced in the order presented 
and preceded by the appropriate letter. The S's score 
was determined by alloting 5 points for each 5-digit 
series correct, 6 points for each 6-digit series cor
rect, etc. 

As a measure of LTM, the second task consisted 
of three series of 8-digits which for most Ss was 
supra-span. The block of three series of digits was 
repeated 10 times, each time varying the end word 
and in random order within the block, but limited 
by the consideration that the last series of anyone 
block could not be the first series of the next. For 
this task, Ss were given special answer booklets with 
three answer spaces on each response page and a 
blank page between each response page. The digits 
were presented in the same manner as the previous 
experiment except that after each group of three 
series, the Ss were instructed to turn to a new answer 
sheet. In scoring this task, Ss who got at least one 
series correct on the first two blocks were eliminated 
since this indicated that an 8-digit series was probably 
within their span capacity. For the remaining Ss, if 
a S got the same series correct on three out of four 
trials among the last eight presentations of that item, 
the series was considered to be in LTM. 
Results and Discussion 

This experiment was an attempt to eliminate the 
usual vast differences between types of materials 
used and memnonic strategies in order to test for 
a possible relationship between long and short term 
memory. The main variables involved appear to be 
short term span and learning after multiple presenta
tions. 

Of the 41 Ss tested, three were eliminated because 
their span was greater than the items used for the 
LTM task; they got one or more of the 8-digit series 
correct on the first or second trials of the LTM 
task. Of the remaining 38 Ss whose STM capacity 
was too small to get an 8-digit series correct on 
the first two block presentations, six reached the 
criterion for long term storage-three out of four 
trials correct for a specific item. Not one of these 
six Ss had a digit span score which fell in the bottom 
45% of the distribution of short term scores for the 
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group; they all had relatively high digit span scores. 
Using a binomial statistic, the relationship between 
STM and L TM is significant at the .03 level. 

In view of this fact, it was concluded that Ss with 
larger short term spans were able to get things into 
LTM faster than those with smaller STMs when re
quired to do so by rote repetition; those who benefited 
most from practice were the ones who did best on 
the straight digit span task. 

The fact that only six out of 38 Ss were able to 
achieve the criterion for L TM storage is consistent 
with other research (Hebb. 1961; Peterson, & Peterson, 
1959; Bower, 1962) which found that a very small 
amount of recall occurs if another activity intervenes 
before rehearsal of an item can occur. 

A motivational factor is one possible explanation 
for the relationship obtained in the present study. 
However, data were also obtained from the same SE! 
on two free recall tasks, one involving 30 words and 
the other consisting of 10 two-digit numbers; both of 
these tasks were found to have no correlation with 
both digit span and the repeated digits task. If motiva
tion had any appreciable influence, one would expect 
it to carryover into the correlations of these tasks also. 

In observing the data presented here and additional, 
as yet unpublished, data, it is felt that there is a 
definite relationship between STM and LTM. Early 
evidence, such as this study, tends to imply that 
span is a factor of LTM; that is, if all other variables 

298 

are held constant, Ss with larger spans will have 
better LTMs. 

There is a strong relation between the two systems. 
From the data presented here, we can certainly conclude 
that for items to get into LTM, they probably must, 
and definitely can, do so via STM. 

References 

BOWER, G. H. An association model for response and training 
variables in paired-associate learning. Psychol Rev., 1962,69,34-53. 

FRENCH, J. W., EKSTROM, R. B., & LEIGHTON, A. P. Manual 
for kit of reference tests for cognitive factors. Princeton: Educa
tional Testing Service, 1963. 

HEBB, D. O. Distinctive features of learning in the higher animal. 
In J. F. Delafresnaye (Ed.), Brain mechanisms and learning. London 
and New York: Oxford University Press, 1961. Pp. 37-46. 

JENSEN, A. R. Individual differences in learning: Interference factor. 
Coop. Res. Rep. No. 1867, 1964. U. S. Dept. of Health, Educa
tion & Welfare. 

KELLY, H. P. A factor analysis of memory ability. Doctoral dis
sertation, Princeton University, 1954. Research Bulletin 54-7, 
Educational Testing Service, 1954. 

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

PETERSON, L. R., & PETERSON, M. J. Short-term retention of 
individual verbal items. J. expo Psychol, 1959, 58, 193-198. 

WHIM BEY, A. E., & LEIBLUM, S. L. Individual difference with 
and without activity intervening between presentation and recall. 
J. educ. PsychoL, 1967, 58, 311-314. 

Note 

1. This research was supported in part by Grant OEG-I'{)70028-
5239 from the Office of Education, Bureau of Research. 

Psychon. Sci., 1968, Vol. 10 (8) 



<<
  /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




