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The efficiency of working memory was measured with two versions of reading span tests, writ­
ten in German and in French, using GermanlFrench bilingual subjects. The correlation between
German and French versions was found to be highly significant (r = 0.85). Our results indicate
that the efficiency of working memory for reading is independent of language, reconfirming the
results obtained by Osaka and Osaka (1992).

The reading span test (RST) is a test designed to mea­
sure the efficiency of working memory during reading
(Daneman & Carpenter, 1980). The RST can measure the
working-memory capacity that is closely related to read ­
ing ability of individuals (Just & Carpenter, 1992) . Good
readers are assumed to be efficient in reading the text ;
they need not waste the capacity allocated for processing
the information, and they can store the products of the
processes easily.

Osaka and Osaka (1992) showed that the working mem­
ory measured with Japanese and English RSTs was lan­
guage independent. Their subjects were Japanese students
who had studied English for 7-9 years. The correlation
between the two languages was significantly high; a reader
who got a high span in the first language also got a high
span in the second language.

To further reconfirm the language independence of
working memory, we compared the RST scores of Ger­
man and French versions of the RST using Germani
French bilingual subjects. In addition, we examined the
age effect under the hypothesis that working-memory ef­
ficiency is inversely correlated with increasing age.

METHOD

Subjects
The subjects were 15 Swiss students and staff members from the Uni­

versity of Bern who were 23 to 50 yearsold. They were all bilingual
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in German and French . They were all native speakers of Swiss Ger­
man , but they had 7-9 years' learn ing experience of French and used
both languages frequently in their daily lives .

Materials
Seventy German sentences and 70 French sentences were selected for

the German and French RSTs, respectively . The sentences were 10-16
words long . Before the experiment, both the German and French sen ­
tences were evaluated by the German/French bilingual subjects. The
difficulty levels of both groups of sentences were found to be almost
the same . The difficulty levels of the sentences were controlled.

Procedure
The procedures of these RSTs were the same as the English version

(Osaka & Osaka, 1992). Each sentence was printed on a single lineacross
the center of a 13 X 18 cm white card. The cards were arranged in five
sets, each of which comprised two , three, four, and five sentences . Blank
cards were inserted between the sets . Within a set, the sentences were
not related to each other. The subject was asked to read each sentence
aloud at his/her own pace . As soon as the subject finished reading one
sentence, the next sentence was presented and the subject was to im­
mediately read it aloud too, and so on . After reading all the sentences
in a set , the subject was asked to recall the last word of each sentence
within the set . The order of reporting these final words was based on
the free -recall procedure. To avoid the recency effect, thesubject was
not allowed to report the last target word first within each set. The sub­
ject was presented with increasingly longer sets of sentences until he/she
failed four sets at a particular level. The level at which a subject cor­
rectly answered three out of five sets was taken as a measure of the
subject's reading span . The subject was asked to recall the last word
of each sentence within the set in both German and French RSTs .

RESULTS AND DISCUSSION

The reading span of the 15 subjects on the German RST
varied from 3.0 to 5.0 (M = 3.80, SD = 0 .56) and on
the French RST from 2.0 to 4 .0 (M = 2.93, SD = 0.50).
The German reading spans are higher than the original
English reading spans (M = 3.15) of Daneman and Car­
penter (1980) and the results obtained by Osaka and Osaka
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Figure 1. Correlation between the German and French versions
of RST scores. Filled squares show the same scores measured more
than two times (n=IS).

(1992) in the Japanese RST (M = 3.45). One possible
reason for the high span scores in the German RST is most
likely that some of the last words in the German sentences
were the basic parts of the verbs and auxiliary verbs; for
example, ein or haben, This made it easier for the sub­
jects to recall the target words in the German RST. The
French reading spans are very close to the results of the
eMU version of Osaka and Osaka (M = 2.88) . Most of
the subjects got higher scores in the German version than
in the French version. There were significant differences
between the German and French versions of the RST (t =
8.975, p < .(01). Only one subject who got equal scores
(3.5 for both German and French RSTs) is completely
bilingual; her father is a native German speaker, and her
mother is a native French speaker. Therefore, she grew
up using two languages equally .

Figure 1 shows a high correlation between the German
and French versions of the RST. The correlation coeffi­
cient between the German and French RSTs was 0.85
(p < .(01). The correlation coefficient of this study is

nearly equivalent to previous results using Japanese and
English (ESL version) RSTs (r = 0.84) . This result con­
firmed the results obtained by Osaka and Osaka (1992).
The correlation between the first language (Ll) and the
second language (L2) was found to be significantly high ,
and the working-memory capacity related to two-language
processing was independent of language . If a reader has
a high reading span in Ll , then he can also get a high
reading span in L2.

We also found an age difference in RSTs. The RST
scores of older subjects were lower than those of youn­
ger subjects . The correlation coefficient between age and
the German RST score was -0.54 (p < .05). The cor­
relation between age and the French RST score, however,
was not significant (-0.45, p < .09). This indicates that
as age increased, the RST score decreased. The result is
in good agreement with a previous investigation by Salt­
house and Babcock (1991) , in which significant negative
correlations between age and measures of working mem­
ory were found .

These results suggest that the span measured with the
RST is closely related to how effectively a subject uses
working memory while he/she reads the sentences.

REFERENCES

DANEMAN, M. , & CARPENTER, P. A. (1980). Individual differences in
working memory and reading. Journal of Verbal Learning & Verbal
Behavior, 19, 450-466.

JUST, M. A., & CARPENTER, P. A. (1992) . A capacity theory of com ­
prehension: Individual differences in working memory . Psychological
Review , 99, 122-149.

OsAKA, M., & OSAKA, N. (1992). Language-independent working mem­
ory as measured by Japanese and English reading span tests . Bulletin
of the Psychonomi c Society , 30, 287 -289 .

SALTHOUSE, T. A., & BABCOCK, R. L. (1991). Decomposing adult age
differences in working memory . Developmental Psychology, 27 ,
763-776 .

(Manuscript received September 25 , 1992 .)



<<
  /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




