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Free recall from mixed-language lists by
Greek-English and French-English bilinguals

P. D. McCORMACK, C. BROWN, and B. GINIS
Carleton University, Ottawa KIS 5B6, Canada

Twenty French-English and 16 Greek-English bilinguals were postcued to recall items from
one or both of their languages. The usual phenomenon of superior recall of weak-language items
was not observed. It was concluded that subjects give rehearsal priority to weak-language
items when they are set to recall from both languages.

When subjects who are competent in two or more
languages are required to recall from mixed-language
lists, a disproportionate number of items from the
weaker language are observed in their recall protocols.
This appears to be a stable phenomenon: Nott and
Lambert (1968) report it for bilingual lists, and Tulving
and Colotla (1970) observed it in the secondary-memory
component of both bilingual and trilingual lists. Finally ,
McCormack and Novell (1975) observed it as well, as a
secondary -memory phenomenon, with trilingual sub
jects. In all three investigations , the subjects were aware
of the requirement to recall in both, or in all three, of
their languages. In the present study, a procedure is
employed whereby the bilingual is uncertain of the
response requirements of the task ; that is, on some
trials , he is postcued for items from only one of his two
languages, and on others, for words from both languages.
If , under these conditions, the phenomenon of superior
weak-language recall from secondary memory should
fail to appear, it may be attributed to a set or strategy
facto r. On the other hand, should it be observed once
more, another explanation must be sought.

METHOD

The subjects were 36 Carleton University students,
20 English-French bilinguals (Group EF) and 16 English-Greek
bilinguals (Group EG). An subjects of Group EF and six of those
in Group EG were English-language dominant, whereas the
remaining 10 subjects of Group EG had Greek as the dominant
language. Dominance was defined according to a modified
version of a questionnaire developed by Colletta (1975) . Sub
jects of Group EG were run in subgroups of five, five, three,
and three ; those of Group EF were made up of subgroups of
six, five, five, and four .

The lists were developed from nouns taken from the norma
tive data of Paivio, Yuille, and Madigan (1968), each item having
a Thorndike-Lorge (1944) frequency count of 17 or more and
imagery, concreteness , and meaningfulness scale values greater
than or equal to 3.00. These words, as wen as their translations
into French or Greek, were presented to three EG and three
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EF judges, an of whom were classmates of the experimental
subjects. The judges were then asked to eliminate any words
with which they were unfamiliar in either of their two languages.
As a result of this procedure , 324 words and their translations
into Greek or French were retained , allowing for the construc
tion of 15 mixed-language lists of 18 words, as wen as 3 practice 
trial lists. In each list, half of the words were from the dominant
and half from the weak language of the subject. A word, or its
translation, was used only once for any given subgroup of
subjects.

The single-trial free recall paradigm was employed for all
15 mixed-language lists. The choice of words for any given list
was determined at random for each subgroup of subjects, with
the words from the dominant and weak languages alternating.
Following the presentation of the 18th item of each list, one of
two major types of postcues was introduced. If the experi
menter said "both," the subject was required to recall from both
languages; if he said "only," the subject would recall from only
the designated language. There were, then, three postcuing
conditions, with five lists per condition; that is, the subject
recalled words from both languages, from the dominant language
only , or from the weak language only. The order in which the
three types of postcues were presented was random , with the
constraints that no one of these be given more than twice in
succession and that there be five lists for each. The session,
which lasted approximately 1 h, began with three practice
trials, one for each type of probe . An materials were presented
orally. The interword interval was 2 sec, and 2 min were given for
written recall from each list. The interli st interval was 10 sec.
The subjects were required to recall in the appropriate language
in order to be credited with a correct response.

RESULTS AND DISCUSSION

The Tulving-Colotla (1970) procedure for defining
primary and secondary memory was employed . A word
was assumed to have been recalled from the secondary
memory store if eight or more other items intervened
between its input and output. Nouns with lags of seven
or fewer items were considered as having been retrieved
from primary memory . An analysis of variance of
number of correct responses appropriate for a 2 by
2 by 2 by 2 mixed design was performed on the data .
One comparison (GF) was between subjects , that for
Groups EG vs. EF. The other three involved within
subjects evaluations : "both" vs. "only" (BO), dominant
vs. weak language (DW), and primary vs. secondary
memory (PS). A statistically reliable second-order inter
action (BO by OWby PS) was observed [F(I ,34) =
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Table 1
Mean Number of Words Recalled for Subjects Under the Various Conditions of the Experiment

"Both" " Only"

Dominant Weak Dominant Weak
Memory Language Language Combined Language Language Combined Overall

Primary 5.22 5.64 10.86 6.86 8.08 14.94 25.80
Secondary 12.06 12.03 24.09 13.33 10.75 24.08 48 .17
Combined 17.28 17.67 34.95 20.19 18.83 39.02 73.97*

*73.97/270 = .27.

13.66, p < .001] . The appropriate data are shown in
Table 1, in which the cell entries indicate the mean
number of words recalled per subject for each condition.
The mean total number of responses recalled was 73.97
out of a possible 270 words. This proportion of .27 was
roughly comparable to that of .32 observed by
McCormack and Novell (1975). The difference likely
reflects the uncertainty of the response requirements of
the present study . The BO by DWby PS interaction
simply mirrors the fact that the DWby PS first-order
interactions were different for the "both" and "only"
conditions. An examination of the data for the "both"
conditions leads to the firm conclusion that the phenom
enon of better weak-language recall from secondary
memory was not observed in this study. This phenom
enon , therefore, likely appears only under conditions
in which subjects know that they must invariably recall
from both languages (McCormack & Novell, 1975;
Nott & Lambert , 1968; Tulving & Colotla , 1970).
Perhaps, under such conditions , subjects choose to
rehearse the weak-language items disproportionately
with respect to words from the dominant language,
whereas, in the setting of the present experiment, they
are more likely to afford equal processing time to each
language.

McCormack and Novell (1975) report better recall
from primary memory for dominant- than for weak
language items. An examination of the data of the
"both" condition reveals that this was not the case in
the present study. It appears that when subjects are
certain of the response requirements of the task (e.g.,
McCormack & Novell, 1975), they choose to "dump"
dominant-language items from the primary store ; they
then get on with the task of searching secondary
memory for as many as possible of the weak-language
items, which , presumably, have received rehearsal
priority . Another finding of the present investigation
was that, under the "only" condition, there were more
weak- than dominant-language items recalled from
primary memory but fewer relative to the dominant
language from secondary memory (see Table I). It is
not particularly surprising that, when subjects are
recalling from one language only, their secondary
memory recall is best for items from the dominant
language. This finding is similar to the observation that

more dominant- than weak-language items are recalled
from unilingual lists (McCormack & Novell, 1975 ; Nott
& Lambert, 1968 ; Tulving & Colotla, 1970) . Perhaps the
subjects make effective use of "forget instructions"
for weak-language items (i.e., Bjork, 1970). The primary
memory findings of the present study are more difficult
to interpret. A 'comparison of Groups EG and EF
revealed that recall from the primary store was best
for Group EG, whereas Group EF subjects exhibited
superior secondary-memory recall. This GF by PS
interaction [F(l ,34) = 14.55, P < .001] raises the
question of whether different memory storage systems
have capacities that are invariant across language groups.
In the present investigation, the main effect of primary
vs. secondary-memory recall was statistically reliable
[F(I,34) =82.19, p < .001], with more items recalled
from secondary than from primary memory (see
Table 1). The same phenomenon has been observed by
numerous other investigators (e.g., McCormack &
Novell, 1975). Finally, more items were recalled from a
given language under the "only" than under the "both"
condition [F(l ,34) =10.72, P =.002] (see Table 1).
This could be attributed to the likelihood that inter
language output interference would be negligible under
conditions of recall of the one language.

REFERENCES

BJORK, R. A. Positive forgetting: The non interference of items
intentionally forgotten. Journal of Verbal Learning and Verbal
Behavior, 1970,9,225-268.

COLLE'ITA, S. P . "Same-different" j udgments with bilinguals.
Unpublished master's thesis , Carleton University, 1975.

MCCORMACK, P. D., & NOVELL, J . A. Free recall from unilingual
and trilingual lists. Bulletin of the Psychonomic Society, 1975 ,
6,173-174.

No'IT, C. R., & LAMBERT, W. E. Free recall of bilinguals.
Journal of Verbal Learning and Verbal Behavior, 1968, 7,
1065-1071.

PAIVIO, A., YUILLE, J . C., & MADIGAN, S. A. Con creteness ,
imagery, and mean ingfulness values for 925 nouns. Journal of
Experimental Psychology, 1968, 76(1, PI. 2).

THORNDIKE, E. L., & LORGE, I. The teacher's word book of
30,000 words. New York: Columbia University Press, 1944.

TULVING, E., & COLOTLA, V. A. Free recall of bilingual lists.
Cognitive Psychology, 1970, I , 86-98.

(Received for publication August 28, 1979.)



<<
  /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




