
Bulletin of the Psychonomic Society
1984, 22 (5), 401-402

Temporal coding by young and elderly adults
in a list-discrimination setting

P. D. McCORMACK
Carleton University, Ottawa, Canada

A list-discrimination task was administered to each of 60 young and 60 elderly females,
who were presented with 20 words and then, after a I-min interval, 20 more. They were then re
quired to indicate list membership for each of the 40 words. The young performed more accu
rately than the elderly, but awareness of the task requirements did not facilitate performance
relative to that in an unaware treatment condition. There was no evidence for differential strat
egies or differential response biases with respect to age. The findings were discussed within the
context of the notion that the temporal attribute of memory is processed "automatically."

According to Hasher and Zacks (1979), there are
"automatic" memory-coding operations that process
the fundamental attributes of memory, namely,
space, time, and frequency-of-occurrence informa
tion. The effectiveness of these operations is assumed
to show minimal deterioration throughout the life
span. There are two studies in the literature involving
the temporal attribute of memory that present con
flicting findings regarding the age-invariance predic
tion. In the first of these (McCormack, 1981), young
and elderly adults listened to a list of words and then
gave their best estimates of the list location of each
word. As predicted by the Hasher-Zacks model, no
reliable age differences in location memory were ob
served, and awareness of the location requirement
had no reliable effect on performance. The dependent
variable in this study, however, was based on an
adjusted index of location measure (Toglia & Kimble,
1976), a transformation that may have serious flaws
(McCormack, 1982a). In the second investigation in
volving the temporal attribute (McCormack, 1982b),
a series of words was presented to young and elderly
adults, followed immediately by pairs of items from
the list, at which time recency judgments were re
quested. There was a substantial difference in perfor
mance that favored the young and that was more in
line with the study-phase retrieval model of Tzeng and
Cotton (1980) than with that of Hasher and Zacks.
These findings, however, are not necessarily in conflict
with the age-invariance prediction, since an "effort
full" process likely was involved.

The purpose of the present study was to provide
yet another test of the Hasher-Zacks (1979) model,
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again in the context of temporal coding. The task was
modeled after that of Underwood (1977), in which
subjects, after having been presented three lists of
words, were asked to indicate the list membership
of each item. In the present study, only two lists were
employed. The Hasher-Zacks prediction that subjects
aware of the requirement of judging list membership
would perform no better than those who were unaware
was also tested.

METHOD

Subjeds
One-hundred and twenty females participated in the experiment.

Sixty of these were elderly (mean age = 67.52 years , SD = 4.81
years). They were obtained from a subject pool described else
where (McCormack, 1981). The remaining 60 females had a mean
age of 19.80 years (SD = 2.66 years), and all were students of in
troductory psychology.

Materials
Forty four-letter nouns were selected from the norms of Paivio,

Yuille, and Madigan (1968). The words' mean imagery, concrete
ness, and meaningfulness values were as follows: 6.44 (SD = .24),
6.85 (SD =.13), and 6.83 (SD =.84). A computer program was
written to create, for each subject, a unique random order of
20 words for the first list, a unique random order for the remain
ing 20 words for the second list, and a unique random order of
all of the 40 words for test .

Procedure
The elderly were tested individually in the ir residences and the

young in the laboratory. In the study phase, 20 words were read
aloud by the experimenter for about 2 sec each. Following a I-min
interval, the 20 remaining words were read aloud. During the test
phase, which followed immediately, the 40 words were given to the
subject on a single sheet of paper, with the numbers I and 2
alongside each word. The subject's task was to circle the number
corresponding to the list in which she felt the word belonged.
The test phase was self-paced. For each age group, half the sub
jects were aware of the task requirements, whereas the remaining
subjects were told to prepare for a later memory test. For each of
the two awareness conditions, half the subjects had the l-min
interlist interval filled with conversation with the experimenter,
whereas the remaining subjects were not allowed to engage in con
versation.

401 Copyright 1984 Psychonomic Society, Inc.



402 McCORMACK

RESULTS AND DISCUSSION

An analysis of variance for a 2 (young vs. elderly)
x 2 (aware vs. unaware) x 2 (filled vs. unfilled inter
val) x 2 (List 1 vs. List 2) design, with the first three
factors as between-subjects measures and the last as a
repeated measure, was performed on the number of
correct placements of words in their respective lists.
The agemain effect wassignificant [F{1,112) = 11.69,
p < .005], the mean number of correct placements
for the young and elderly, respectively, being 29.33/40
and 26.48/40. Both groups clearly performed at much
better than chance levels. The list main effect, reflect
ing recency, was also significant [F(1,1l2) = 6.53,
p< .025], the mean number of correct placements for
Lists 1 and 2, respectively, being 13 .64120 and 14.27/
20. No other main effects, or interactions, were sig
nificant. The age main effect favoring the young was
at variance with the Hasher-Zacks (1979) prediction.
On the other hand, the absence of an awareness main
effect was not inconsistent with the notion of an
"automatic" process. Of particular interest was the
absence of a significant age x awareness interaction,
since one might expect the young to employ strategies
that would enhance their performance under the
"aware" condition. One such strategy would be sim
ply to ignore completely the List 1 words. Also of in
terest was the absence of a significant interval main
effect, since the unfilled condition provided the sub
jects with the opportunity to rehearse List 1 items.
This may, in fact, have been the case, with the effect
of rehearsal being less potent than that of recency.

A second analysis was performed, this time on the
frequency with which the subjects chose words as be
longing to Lists 1 and 2, the purpose being to reveal
any differential response biases on the part of the two
age groups . Such biases have been observed in other
investigations (e.g., McCormack, 1981), and when
they occur, they often complicate the interpretation
of the findings . Since all subjects circled a number
for all 40 words, the only main effect was that of lists,
and the only meaningful interactions were those in
volving lists. The main effect of lists was significant
[F(1,1l2) = 6.87, p< .025], the means for Lists 1 and

2, respectively, being 19.35 and 20.65. This bias to
circle the number 2, however, was not differential
with respect to age, since the age x lists interaction
was not significant.

It must be concluded, then, that the performance
of the young was superior to that of the elderly, and
that this likely cannot be attributed to strategy or
bias differences between the two age groups. When
these findings are considered along with those of the
other two studies involving the temporal attribute
of memory (McCormack, 1981, 1982b), it must be
concluded that there is little support for that portion
of the Hasher-Zacks (1979) model that predicts age
invariance. Their postulate, which leads to the pre
diction of no differences in performance on the part
of aware and unaware subjects, however, was sup
ported here, as well as in the one other temporal
study in which this manipulation was made
(McCormack,1981).

REFERENCES

HASHER, L., & ZACKS, R. T . (1979). Automatic and effortful
processes in memory. Journal of Experimental Psychology:
General, 108, 356-388.

MCCORMACK, P. D. (1981). Temporal coding by young and el
derly adults: A test of the Hasher-Zacks model. Developmental
Psychology, 17,509-515.

McCORMACK, P. D. (I 982a). The adjusted index of location:
Some methodological considerations. Bulletin of the Psycho
nomic Society , 19,331 -333.

McCORMACK, P. D. (1982b). Temporal coding and study-phase
retrieval in young and elderly adults. Bulletin of the Psycho
nomic Society, 20, 242-244.

PAIVIO, A. , YUILLE, J . C ., & MADIGAN, S. A. (1968). Concrete
ness, imagery, and meaningfulness values for 925 nouns. Jour
nal ofExper imental Psychology Monographs, 76(1, Pt. 2).

TOGLlA, M . P ., & KIMBLE , G. A. (1976). Recall and use of serial
position information. Journal ofExperimental Psychology: Hu
man Learning and Memory, 2, 431-435.

TZENG, O. J. L. , & COTTON , B. (1980). A study-phase retrieval
model of temporal coding. Journal of Experimental Psychol
ogy: Human Learning and Memory, 6, 705-716.

UNDERWOOD, B. J. (1977). Temporal codes for memories: Issues
and problems. Hillsdale, NJ : Erlbaum.

(Manuscript received for publication May 7,1984.)



<<
  /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




