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Imagery and subjective categorization effects
on long-term recognition and retrieval*
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Twenty-five words that were either high or low in imagery ratings were used to study the effects of
imagery and subjective catagorization instructions on recognition and retrieval after a 6-week interval.
The results showed no significant effect for instructions on recognition memory, but there was a smaller
loss of retrieval cues when imagery instructions were used in conjunction with words of high-imagery
rating. High-imagery words also created superior free recall and recognition. The results were interpreted
as showing the robustness of imagery coding on retrieval cues.

The memory process can be viewed as involving at
least two partially independent systems. One system
involves associa ting items with a context such that they
can be later recognized in relation to that context. The
other system involves the process of generating these
items from cues , either specific, as in the case of paired
associates, or nonspecific, as in the case of free recall.
Although views of this type can be formalized (e.g.,
Anderson & Bower, 1972), for the purposes of the
present study it will suffice to note that measures of
recognition memory reflect primarily the former system
while measures involving recall given recognition reflect
the latter.

Within this framework, the research on imagery using
relational paradigms such as paired associates show that
imagery facilitates the ability of an item to be generated,
but does not at the same time facilitate the item's
distinguishability as measured by recognition memory
(Bower, 1970) . However, the possibility exists that
situational constraints in the typical paired-associate
procedure, such as a limited presentation time per item ,
may mask the true nature of the imagery effects. Since
time is an important factor in imagery with paired
associates (Wood, 1967 ; Buge1ski, Kidd, & Segman,
1968), an unconstrained method of presentation would
seem to be the best way to assure that all words would
be coded under conditions that would optimize the
effects of imagery . Thus, the present study employed an
unconstrained learning period followed by a 6-week
retention period to allow enough forgetting to show any
relevant effects from the way in which words were
coded .

The imagery conditions in the present study were
compared to a subjective categorization technique
similar to that used by Mandler (1967). It was
anticipated that by varying words of high and low
image-evoking power, and looking at the effects of
instructions after a 6-week retention period, the study
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would provide further information on the strength of
various components of memory involved in imagery and
verbal coding .

METHOD

Experimental Design
A factorial design was used with two levels of two factors. The

factors were : (1) imagery rating, with words chosen to be either
high or low on the imagery norms of Paivio, Yuille, and Madigan
(1968) ; (2) instructions, the instructions being either to learn the
words ththrough imagery (method of loci) or by arranging the
words in natural groups or categories. The Ss were students
enrolled in the introductory psychology cour se.

Procedure
Fifty high-imagery and 50 low-imagery words were chosen in

haphazard fashion from the norms of Paivio et al (1968) . The
only constraint in selection was an attempt to represent a broad
range of words with different init ial letters. The high-imagery
words had a rating of not less than 6 .4 on the 7-point scale used
by Paivio et al (1968), while the low-imagery words had ratings
of not more than 4.

Within each 50-word group, six groups of 25 were selected at
random and typed on 3 x 5 cards. For each deck, the 25 words
not selected were used as distractor items for the recognition
memory task.

Ss were given instructions by condition in groups of six or
less, then sent to individual enclosed booths to perform the task.
The Ss in the imagery conditions were instructed as follows:
"This is an experiment in imagery. The first th ing I would like
you to do is to go into booths and learn 25 familiar locations in
order and form a clear mental picture of each. For example , you
may imagine yourself taking a walk through familiar buildings on
campus,_ or taking a familiar drive, or perhaps thinking of rooms
or places around your home. Try to form a vivid image of each
location. When you have memorized the 25 locations and have a
clear image of each, come to me and I'll give you further
instructions. Any questions?"

(Later) "Here are 25 words. I would like you to learn the 25
words by picturing a visual representation of them in each
location. For example, if the first word is 'beauty,' you might
picture a beautiful flower or girl in the first location ; if the word
is 'lion,' try to form an image of a lion in the first location. Try
to encompass the constructed image of the word with the image
of the location . In other words, try to make a vivid compound
image containing both the location and a representation of the
word. When you are reasonably sure you can recall the 25 words,
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Table I
Means and Standard "eviations for the Various Measures as a Function of the Experimental Conditions

Experi- Original Immediate 6-Week 6-Week 6-Week
mental Learning Free Free Recognition Retrieval

Condition Time Recall Recall Memory Cue Loss

IH
Mean 15 min 45 sec 24.64 12.46 19.23 6.77
SO 5 min 35 sec .79 5.89 4.30 3.92

CH Mean 13 min 25 sec 24.74 11.74 21.32 9.58
SO 3 min 46 sec .74 4.97 2.52 3.73

IL Mean 20 min 18 sec 24.62 5.48 15.29 9.81
SO 5 min 51 sec 1.12 4.01 3.55 3.97

CL Mean 15 min 57 sec 24.50 5.90 16.00 10.48
SO 6 min 57 sec 1.10 3.78 4.91 5.75

Note- The lett ers representing conditions stand for imagery, categorization, high, and low.

check yourself, then come to me, and I'll check your recall by
having you write out the 25 words. I'll be timing you to see how
long it takes. Any questions?" The group that had low-imagery
words were also told that images might be difficult to form for
some words, but to try anyway. The Ss receiving categorization
instructions were told to take the deck and learn the words by
laying the cards on the table and putting the words into groups
of any size. They were also told that they would be timed and
that when they were reasonably sure that they could write all
of the words to come out of the booth and write them for the E.

Upon completion of the task, Ss were given questionnaires
inquiring about their learning strategies and then dismissed. Six
weeks later, the Ss were called for another experiment to be
performed the following day. When they reported for the
experiment they were asked to write all of the words that they
could remember from the list that they had learned 6 weeks
previously. Following this task, the Ss were given a sheet of
paper with the 25 words randomly interspersed with 25
distractors of the same word type. The Ss were asked to place a
number from 1 to 5 beside each word to indicate whether they
thought the word was "old" or " new" and their confidence in
that rating. The scale, written at the top of the page, was: "I "
means very sure the word is a word from the previous list ("old"
word); "2 " means fairly sure, "old" word; "3" means just
guessing; "4 " means fairly sure the word was not on the previous
list ("new" word); "5" means very sure, "new" word. In all
recall and recognition tasks, Ss were given as much time as they
wished. After the Ss had completed the recognition memory
task, they were given questionnaires inquiring about if and how
many times they might have rehearsed the list during the 6-week
interval.

Ss' data were not used if: (1) they could not recall at least 23
items during Session 1, (2) their questionnaires in Session 1
showed that they had not adopted a learning strategy consistent
with the instructions that they had been given, or (3) they
reported rehearsing the words at any time during the 6-week
retention interval 0 ther than on the day of Session 1 or on the
day preceding Session 2. The attrition with these criterion was
12 , 10 ,7, 10 for the imagery-high, imagery-low,
catagorization-high, catagorization-Iow conditions, respectively.
The remaining N on which the analysis was based was 22, 21,19,
20 for the respectivecondit ions. Although the substantial loss of
N with the rejection criteria is undesirable in terms of random
sampling, the remaining N was large enough to show any
substantive effects that might exist, and the elimination of the
data with extraneous effects reduces the probability of
confounded results.

RESULTS

Table I shows the basic data of the experiment. All

I comparisons are shown although the major aspects of
interest are : (l) recognition memory, reflecting trace
discriminability after a 6-week interval , (2) recognition
memory minus free recall, reflecting the extent to which
retrieval cues were lost. A two factor analysis of variance
showed that both instructions and word type were
significant for the learning times of the 25 words,
F(l,79) = 6 .92 , p < .01 , F(l ,78) = 7 .82 , p < .007, with
faster learning o ccurring with categorization instructions
as o pposed to imagery instructions , and with
high-imagery words as opposed to low-imagery words.
The intera ction was not significant. Since there were
significant differences in the learning times between
conditions, co rrelation coefficients were computed
between learning times and subsequent retrieval
measures within each condit io n. All correlations were
not significantly different from zero except for a
correlation of - .42 between learning time and free recall
in the imagery-high group. It can therefore be
concluded that the different learning times did not bias
the subsequent retrieval measures except for the
imagery-high group , and the effect there in contrast with
the categorization-high group would be to make the
conclusions more conservative.

The means representing immediate recall of the words
were so close that no adjustment was made for these
differences on later recall . The only significant effect at
6-week free recall was that m any more high-imagery
words were recalled than low-imagery words , F(l ,79) =
37.47 , p < .00 1.

In utilizing the recognition memory data, a check was
made on the use of the confidence scale by Ss. Table 2
shows that the confidence scale separated the words on
the original list ( "old") words from the distractor
("new") words in a fashion consistent with the intent of
the scale. The hit rates and false alarm rates by condition
are given in Table 3 and show consistency, particularly
within type of word. In assessing the recognition
memory data in terms of number correct , two analyses
were made based on stringency of criterion. For the
" strict" criterion only "Is" data were used while the
" 1s" and " 2s" data were combined for the "lenient"
criterion . Since no substantial di fference in the eff ects of
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Table 2
Percent of "Old" Words at 6-Week Recognition

Within the Confidence Ratings

Experi- Confidence Ratings
mental

Condition 2 3 4 5

IH .94 .65 .42 .18 .07
CH .96 .72 .38 .12 .04
IL .88 .60 .37 .18 .16
CL .88 .50 .42 .17 .10

Table 3
Hit and False Alarm Rates at 6-Week Recognition for the
Experimental Conditions Within the I and 2 Confidence Ratings

Confidence Ratings
Experi- 2
mental

Condition Hit FA Hit FA

IH .93 .07 .63 .17
CH .97 .05 .82 .18
IL .87 .16 .72 .28
CL .92 .14 .59 .34

the two analyses occurred, Table I shows only the data
for hits minus false alarms for the combination of "I s"
and "2s." The only significant recognition memory
effect in a two factor analysis of variance was for word
type, high-imagery words being recognized more
frequently than low-imagery words, F(I ,79) = 28.05,
p < .001 . In determining retrieval cue loss, it was
decided to subtract free recall from recognition rather
than take a contingent probability measure for two
reasons. Firstly, the subtraction method removes the
problem of deciding if equal percentages based on
different base scores reflect the same degree of
retention. Secondly, the variability within scores is less
with the subtraction procedure.

The analysis on the durability of retrieval cues showed
that retrieval was significantly better for high-imagery
words than low-imagery words, F(I ,79) = 4.25, P < .05.
The comparisons involving loss of retrieval cues showed
a smaller loss under imagery instructions than for
instructions to use subjective catagorization, although
the effect was marginal , F(I,79) = 3.40, p = .07. The
interaction was not significant at the .05 level. The two
cells involving words of high-imagery ratings are of
special interest in relation to retrieval cue loss since it is

with these words that the effects of imagery instructions
should be most pronounced. A t test on these two cells
showed significantly less retrieval cue loss with imagery
instructions, t = 2.46, p < .05.

DISCUSSION
The results of this study in terms of recognition memory are

essentially in agreement with Bower's (1970) findings concerning
imagery as a relational organizer using paired associates. Bower
found that imagery instructions did not make the stimulus
members of word pairs more discriminable as measured by a
recognition memory task but did increase the number of words
that were generated. The present study also found no significant
differences in recognition memory scores for the types of
instruction, but did find that imagery instructions produced less
retrieval cue loss, compared to other instructions when words
rated high on an imagery scale were used. If a "strength"
concept is adopted in terms of retrieval cues stored in input, the
present study implies that imagery coding, in conjunction with
words easy to image, is of sufficient strength to maintain
superior retrieval cues over a period of weeks. Thus, imagery
findings using paired-associate learning are not unique to that
method or to the relatively short retention times involved in that
method. Instead, the effects of this study which are similar to
those of Bower (1970), who used a much different paradigm,
indicate that imagery effects on retrieval cues are robust within
the memory system.

Another important finding in the present study was that the
strongest effect in the experiment came from word type, words
high in imagery rating creating consistently higher free recall and
recognition memory scores. However, in terms of retrieval cue
loss, word type was only significant in conjunction with imagery
instructions. Thus, while word type seems to be the dominant
factor in memory within the present study, imagery instructions
make a unique contribution in terms of retrieval cues.

REFERENCES

Anderson, J . R., & Bower, G. H. Recognition and retrieval
processes in free recall. Psychological Review, 1972, 79,
79-123.

Bower, G. H. Imagery as a relational organizer in associative
learning. Journal of Verbal Learning & Verbal Behavior, 1970,
9,529-533.

Bugelski, B. R ., Kidd, ,E., & Segman, J. Image as a mediator in
one-trial paired-associate learning. Journal of Experimental
Psychology, 1968, 76, 69-73.

Mandler, G . Organization and memory. In K. W. Spence and J.
T . Spence (Eds.), The p sychology of learning and motivation.
Vol. 1. New York : Academic Press, 1967.

Paivio, A., Yuille, S. C., & Madigan, S. Concreteness, imagery
and meaningfulness values for 925 nouns. Journal of
Experimental Psychology, Monograph Supplement, 1968,
76(1, Pt . 2).

Wood, G. Mnemonic systems in recall. Journal of Educational
Psychology Monographs, 1967, 58(6, Pt. 2).

(Received for publication January 24, 1973.)



<<
  /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




