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Associations as cues in recognition memory
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The present experiment tested the possibility that the improved recognition performance which results
from instructing subjects to produce associations to study items is an artifact of the distributed practice
(MP-DP) effect. Four groups of 30 subjects were presented a list of 50 high-frequency words with
instructions to: (a) repeat each word aloud twice (REP); (b) pronounce each word, produce an association,
and repeat the word (PAR); (c¢) pronounce each word and produce an associate to it (PA): (d) no particular
instructions (Control). Two other groups were presented the study words with an additional word in
parentheses next to each study item. This additional word was either a high associate (condition FAR) or
an unrelated word (condition FNR). Both groups pronounced the study item, the parenthesized word, and
then repeated the study item. All subjects were then given a two-alternative, forced-choice recognition
test. The results indicated that instructions to produce associations facilitated recognition performance
and that this facilitation was not an artifact of the MP-DP effect. Further, having subjects actively
produce an association was more beneficial than having them read one which was provided.

In 1970, Underwood and Freund combined the
frequency theory of Ekstrand, Wallace, and Underwood
(1966) and notions about the production of implicit
associative responses (IARs) to account for the empirical
observation that recognition is poorer for high-frequency
than for low-frequency words (e.g., Gorman, 1971). The
same rationale used by Underwood and Freund
inevitably leads to the prediction that any manipulation
which increases the likelihood of IARs being elicited
during study would lead to poorer recognition. Thus, if
only a frequency attribute is considered, the theory
must predict that recognition of high-frequency words
under a set to repeat study items will be better under a
set to produce associations.

However, specific tests of this prediction (Zechmeister
& Gude, 1974; Hall & Pierce, Note 1; Light & Selhorst,
Note 2) have found that subjects instructed to produce
associations to items at the time of study showed better
recognition than subjects instructed to repeat study
items or subjects given neutral instructions.

It has been suggested (Underwood, 1972, 1974;
Zechmeister & Gude, 1974) that subjects may be using
the association produced during the study as an aid to
recognition memory. While it is possible that subjects are
using the associations as cues to aid their recognition,
the improved performance may also be an artifact of
what has been called the distributed practice or MP-DP
effect.

To show how the MP-DP effect could account for the
observed results, it is necessary to examine the
procedure subjects might use in studying the list of
words. '

Typically, subjects are instructed that they should
produce an association to each word in the list but that

This article is based on research reported at the 46th Annual
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they will be required to remember only the study items.
It is reasonable to assume that the subject says the word
aloud (or to himself), produces an association, and then
repeats the word. This would result in two repetitions of
the study item, separated by a different word (the
association) or distributed practice on the study item.
Subjects instructed to repeat each word several times
would be engaged in massed practice. Since previous
research (Underwood, 1969) has shown that the
apparent frequency of MP words is less than that of DP
words, one might expect, according to frequency theory,
that subjects instructed to produce associations would
show better recognition. The present experiment
attempted to test this explanation by forcing subjects to
use various repetition strategies.

METHOD

Design

Six conditions were determined by the combination of
instructions and type of study list. In four of the conditions,
subjects were presented with a list of single words for study and
were asked to use various strategies. Subjects in the control
condition were not given any specific instructions. Subjects in
the repetition (REP) condition were asked to pronounce each
word aloud twice, thus providing massed repetition on each
word. The subjects in the remaining single-word conditions were
asked to produce an associate to each word as it was presented.
The subjects in the PAR condition were told to pronounce the
presented word, produce an associate, and then repeat the
original word. The subjects in Condition PA were told to
pronounce the presented word and then produce an associate.
They were not told to repeat the study item,

Subjects in the remaining two conditions were presented the
same list as the other subjects. However, a second word was
presented in parentheses beside each study item, For subjects in
Condition FAR, the parenthesized word was a high associate of
the study item. For subjects in Condition FNR, the
parenthesized word was not related to the study item. Both
groups were told to pronounce the study item, then the
parenthesized word, and then repeat the study word.
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Lists

The study items were 50 stimulus words from the Palermo
and Jenkins (1964) norms. The associates used in
Condition FAR were high associates to each study item. The
neutral words used in the study portion of Condition FNR
started with the same letter and had the same Thorndike-Lorge
frequency as the associates used in Condition FAR. The
distractors used on the test were also matched to the associates
in the same manner.

The words were presented in a random order, and the same
order was used for all subjects. The recognition test list consisted
of 50 pairs composed of an old word and a distractor. The pairs
were typed on a sheet of paper in two columns of 25 pairs each;
the order of the pairs was random, With each pair, the position
of the old item was random, with the restriction that equal
number of old words and distractors occur in each position (left
and right).

Subjects and Procedure

The subjects were 180 University of Arkansas students serv-
ing in experiments as part of a course requirement. The subjects
were assigned to the six conditions according to a
block-randomization procedure.

Once seated in front of the memory drum, the subjects were
read instructions appropriate to the condition to which they
were assigned. They were also told that after presentation of the
list their memory for the words would be tested; the exact
nature of the test was not explained. Subjects in the PAR, PA,
FAR, and FNR conditions were instructed that the additional
words they produced (or read) might help them remember the
study items but that they would be tested only on the study
items.

The study list was presented at a 2.5-sec rate on a Stowe
memory drum. After all 50 items were presented, the subjects
were given the recognition test list and were told to circle the
word in each pair which had been presented. Subjects were
required to circle one word from each pair.

RESULTS

The mean number of errors per condition and the
results of a Newman-Keuls analysis are shown in Table 1.
Several results are obvious from examination of the
table. First, the superior performance of subjects told to
produce an association was not due to the distribution
of rehearsals, since subjects in Condition FNR made
more errors than subjects in either the PA or PAR
conditions. Second, the act of producing an association
played an important part in correct recognition since
subjects forced to pronounce an associate which had
been provided (FAR) made more errors than subjects
who produced their own associations (PAR, PA). Third,

Table 1
Mean Number of Errors for Each Condition and the
Results of a Neuman-Keuls Analysis

Condition
PAR PA REP FAR CONT FNR
11 1.17 420 543 9.30 10.67

Note—A line under any two means indicates they did not differ
(p > .05). Any means not underlined by the same line differed
from all others (p < .05).
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distribution of repetitions seems to be no more effective
than simply repeating the target item (FNR vs. REP).

Since all words used in the study list were stimulus
words from Palermo and Jenkins (1964), it is possible
that the facilitating effect of producing an association
can be explained by the fact that the associations which
the subjects produced were other target items. Thus, the
frequency of these items would be enhanced, making
discrimination on the basis of frequency easier. To
examine this possibility, the number of times each word
(or a form of it) in the study list was given as an
associate was tabulated. Of the 50 target words, 27 were
given as associates at least once, for a total of 137 times
by the 60 subjects (PA and PAR combined). Thus, on
the average, each subject produced .08 repetitions of
each of the 27 target words. Although this amount of
repetition does not appear to be large enough to account
for the large effect of association instructions, further
analyses were carried out.

If elicitation of the study words as associations caused
the improvement in performance, two additional
findings would be expected. First, there should be fewer
errors made on the items elicited as associations than on
those not elicited, and, second, there should be a
negative correlation between the number of times a
word was elicited as an association and the number of
errors on that item,

There were 36 errors made on the 27 items which
were given at least once as an association, for a mean of
1.33 errors per item; only 22 errors were made on the
remaining 23 items, for a mean of .96 errors per item.
This result was the opposite of what was predicted.
Using only the 27 items which had been given at least
once as an associate, a Pearson product-moment
correlation was computed between the number of times
a word was given as an association and the number of
errors. The r = —.04. Eliminating the 15 items on which
no errors were made, and performing the correlation on
the remaining 12, raised the correlation to —.28.
Although both correlations were in the predicted
direction, neither was significantly greater than zero.

DISCUSSION

Three facts are apparent from the present results. First,
instructions to produce an association facilitate recognition
performance, replicating previous findings by Zechmeister and
Gude (1974), Hall and Pierce (Note 1), and Light and Selhorst
(Note 2). Second, the facilitation shown by the
association-instructed group was not an artifact of the MP-DP
effect. It thus appears that subjects are capable of using
associations produced during study as cues in recognition tasks.
Third, it seems that having subjects actively produce an
association is more beneficial than having them read one that is
provided. The question to be investigated now is, “How does
production of associations facilitate recognition performance?”

Two possible mechanisms are proposed. First, it is possible
that the act of making an association produces a memory trace
or establishes an attribute for that act itself so that on the
recognition test the subjects can discriminate between the two
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words by choosing the one to which an association had been
made. That is, on the test, when discrimination on the basis of a
frequency differential is not possible, the subject can choose the
item to which he remembers having produced an association. In
order to account for the difference between the active condition
(producing an association) and the passive condition (reading a
provided association), one could assume that the active process
leaves a stronger trace than the passive one.

The second mechanism presumes that when the subject
encounters a pair of items for which the frequency differential is
not a viable cue, he generates an association to each item and
then compares the associations, choosing the one he has seen
before—the one with the highest frequency.

The research by Zechmeister and Gude (1974) indicates that
subjects may be using the memory for the act of making an
association as the cue rather than generating an association on
the test, since instructing subjects to think of the meaning of the
word produced the same facilitation as instructions to think of
an association.

REFERENCE NOTES

1. Hatr, J. W.. & Pierce. J. Recognition us u function of
variations in memony-encodmyg instructions. Paper presented at the
13th annual meeting of the Psychonomic Society. St. Louis.
November 1972,

2. LiGHT. L..& SELHORST, S. Effects of acrivity during list study
on recognition memory for words. Paper presented at the Slst
Annual Meeting of the Western  Psychological  Association,
San Francisco, April 1971,

REFERENCES

EksTRAND. B. R., Warrace. W. P., & UNnperwoop, B. J. A
frequency theory of verbal-discrimination learning. Psychological
Review, 1906, 73, 500-578.

GoORMAN. A. M. Recognition memory for nouns as a function of
abstractness and trequency. Journal of Experimental Psychology,
1961, 61. 23-29.

PaLermo, D. S.. & Jenkins. J. J. Word Association Norms.
Minneapolis: University of Minnesota Press, 1904,

Usperwoobp, B. J. Some correlates of item repetition in
tree-recall learning. Journal ot Verbul Learning and Verbal
Behuvior, 1909, 8. 83-94.

Unperwoob. B. J. Recognition memory. In H. H. Kendier &
J. T, Spencer (Eds.). Essays in Neoberhaviorism: A memoriul
volume to Kenneth W. Spence. New York: Appleton-Century-
Crotts. 1972.

UNDERWOOD, B. J. The role of association in recognition memory.
Journal of Experimental Psychology, 1974, 102, 917-935.

Unperwoop. B. J.. & Freunp, J. S. Word frequency and
short-term recognition memory. American Journal of Psy-
Chology, 1970, 83, 343-351.

ZecHMEISTER. E. B., & GupE, C. Instructional effects in recogni-
tion memory. Bulletin of the Psychonomic Society, 1974, 3,
13-15.

(Received tor publication June 30, 1473.)




<<
  /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




