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We wished to demonstrate that recognition memory
for pictures depends at least in part on the perceiver’s
construction of a coherent organized perception, rather
than only on some independently ascertained stimulus
variables. To do this, we used the very high contrast
drawings of faces developed by Mooney. Each of these
appears as what initially looks like a random assemblage
of black and white elements. But is it posgible for the
perceiver to organize the components into a'structure—a
structure in which a face is seen. These pictures are
useful in this context because of their organizational
ambiguity—something happens in the perceiver, not in
the stimulus itself. Adult Ss were initially shown half of
the pictures, which they inspected one at a time, and
were asked for each if they saw a face or not. For
recognition testing, they were then shown all of the
pictures, again one at a time, and asked to indicate for
each one whether it was new or old and if they saw a
face or not. Recognition testing was given either
immediately after the inspection series or delayed 3
days. A third group of Ss was tested with the pictures
upside down. Recognition in all cases was significantly
better for an old picture if the S saw a face in it during
inspection and recognition testing. Further, a new
picture was more likely to be called “new”’ if it was seen
as a face during recognition. These results were also
found after a 3-day retention delay. These, plus
subsidiary analyses, were taken as strong support for the
intended demonstration that organizational properties of
perceptual memory are important determinants of the
adequacy of that memory.

Previous studies of picture memory (e.g.. Nickerson,
1965: Shepard, 1967. Standing, Conezio, & Haber,
1970) have indicated that people have a large capacity
for visual information and a good retention of pictures
(see Goldstein & Chance, 1973; Haber & Hershenson,
1973, for review). Recent work shown this to be limited
mainly to meaningful coherent stimuli, and has found
that meaningless pictures were more difficult to
recognize (Goldstein & Chance, 1971). Wiseman &
Neisser (1973) argued that good visual memory depends
not just on a storage of raw visual features, but rathen on
the construction of a coherent organization of these
features by the observer himself. They selected pictures
that could be organized by the perceiver as a human face
or might simply be seen as a collection of black and
white elements. Since the stimulus was the same, it was
the perceiver who made the construction. Wiseman and
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Neisser found that recognition memory was indeed
higher for those pictures which the perceiver reported he
saw as a face. The present experiments are a replication
and extension of the Wiseman and Neisser research.
using the same stimulus materials.

A total of 91 University of Rochester students from
an introductory psychology course served as Ss in three
separate conditions of 34, 30, and 27 Ss each. The
pictures used were taken from Mooney (1957), who
deseribed them as drawings of the heads and faces of
people. Each represented, in solid blacks and whites,
only the salient highlights and shadows, such as would
be revealed in strongly lighted photographs. There were
50 such pictures and 20 additional nonsense pictures
that he made of similar graphic components but
otherwise nonsensical. Figure 1 illustrates several of the
pictures. Each picture was shown from 35-mm slides by
a projector with an automatic timer. The exposure
duration was 8 sec, with 7 sec of blank time for the Ss to
respond. The room illumination was provided by two
dim lights directly above the Ss, which permitted them
to just barely see their answer sheets. The stimuli were
viewed from a distance that yielded visual angles from
5.5 to 7.5 deg, depending on where the S sat in the
room. The slides were divided into two sets of 34 and 35
each, balanced, on the basis of pretest data, in the ease
with which Ss reported seeing faces in the pictures. One
set was shown for inspection and then repeated during
recognition testing (the “old™ pictures); the other set
was shown only during recognition testing (the “new”
pictures).

The three conditions differed from each other in two
ways. The first and second differed with respect to the
delay between inspection and recognition
testing—10 min in one case (N = 34), and 3 days in the
other (N = 30). The first and third both used a 10-min
delay before recognition testing, but all the slides in
Condition 3 were projected upside down.

In all conditions, the inspection set consisted of 34
slides, 25 face and 9 nonsense pictures. A total of 15 sec
was allottd for each slide}:8 sec viewing time and 7 sec
for Ss to indicate their responses on an answer sheet
with 34 lines. On that sheet, they merely had to check
whether thay saw a face or not for each slide. For the
recognition testing, the Ss viewed all 69 slides, at the
same rate as before. The Ss were asked to report for each
slide (69 lines on the answer sheet) whether they saw a
face or not and whether or not the slide had been in the
earlier inspection set.

At the beginning of the experiment. the Ss were
informed as to what they would be expected to report in
each situation, how long they would have, and the time
interval between the inspection and recognition testing.
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Fig. 1. Several examples of the drawings made by Mooney
(1957). The first is an easy face to see, the second difficult,
and the last a nonsense picture.

Table 1 presents the results for the three conditions as
percentages of responses which fell in each of the
categories listed, summed over Ss and face and nonsense
pictures. Several comparisons are relevant to the
construction hypothesis under investigation. First, Ss
were more likely to say “old” to old pictures (a hit)
when they saw a face on them than when they did not
(Column 3 vs 4). These results are evident for both
immediate and delayed recognition testing and even
when the pictures were shown upside down. Second. Ss
were more likely to call a new plcture ‘new’” when they
reported seeing it as a face (Column 2 vs Column 1).

The only exception to this latter finding occurs when
the pictures are projected upside down. Here, being able
to see a face in a new picture leads to more false alarms,
not less. It has been shown that recognition of faces is
more difficult when they are viewed upside down
(Hochberg & Galper, 1967; Yin, 1969). Apparently,
being able to see a face is difficult enough, so a false
recognition occurs in this condition.

Both the general results for hits and for false alarms
suggests that being able to construct a face in a picture
helps the perceiver remember the picture if in fact he has
seen it before, or to tell it is unfamiliar if he has not seen
it before.

Conventional for categorical or

statistical tests
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proportion differences are difticult to apply to these
data. Simply looking to see whether individual Ss
reuogm,zed (e.g.. said "old”, 10 old pictures) a greater

oportion of* pﬁt'ures Wheh. ’lhev saw them as faces
vields highly significant effects by a sign test (p <.001).
Thus, for-the three; ponditions, resQthw;Ly 30 out of
34. 23 out of 30. and 23,out,0f 27 Ss had better
recognition when thev saw a face than when they did
not. Wiseman and,Ngisser, rgported, 27 out of. 36 Ss.

-As -a more . inelusive pgmpqnsm;.‘we used a signal
detection -analysis:in which: sheigespomse;~old™ to ald
pictures was gorrﬁd&r;d*h ‘ore dnd to! nwmctures a false
alarm. The quesnon " Whether “the’" strength of
Tecognition memory, is greatgr when J fs' computed from
Columns 2 and 3. (when. Sqr;egons .pgeing a face in the
picture) than whew it :is computed- from Columns 1 and
4 (when S does: not see’ a face:itn the picture).
Accordingly. two d" méasurés were uomputed for each S
in each condition (usmo ‘the tables m Swets, 1964).
Table 2 presents the means of -these. 'd’ values. averaged
over the Ss in each condition.

As is apparent. thére’ dre  substantial differences
favoring memory when a face“is seen. This is significant
for each of the three LOﬂdl.thU.S beyond the p < .01 level
using Scheffé’s S method for the within effects. Further.
the immediate testing eondition has significantly greater
d" (p<.01) than eithet of the two other conditions.

Table:1
Percentage of Responses “OId” to New and Old Pictures as a
Function of Whether or Not iSs:Saw a Face in ‘the Picture
for Three Conditions from the Present Experiment and from
the Results of Wiseman and Neisser

Old Pictﬁres

¥

New:Pictures

(False Alarms) (Hits)
1 2 3 4
Néver Saw  Saw - Saw a- Never Saw
a Face - aFace - Face* a Face
Immediate
Retention 20 10 70 51
N = 34)
Delayed
Retention 27 19 64 47
(N=30)
Upside Down
Immediate Retention 17 22 66 32
N=27)
Wiseman and
Neisser 28 16 69 44
(N = 36)
*Saw a face both times.
Table 2
Mean d’' Values
Saw Face Did Not
in Picture See Face
Immediate Retention 1.82 0.87
Delayed Retention 1.31 0.56
Upside Down 1.33 0.56
Wiseman and Neisser 1.63 0.43
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though the latter do not differ between themselves.
There is no interaction between the conditions as to
whether a face was seen or not. Thus, while delayed
recognition testing shows a weakened recognition
memory. the S's ability to construct a face in a picture
does not help him protect that memory.

Two other analyses were carried out on the data from
these experiments. For the old pictures, not
infrequently, Ss would report seeing a face during the
inspection set but not during recognition, or vice versa.
These observations are not included in Table 1. For each
condition, the hit rate was lower in this circumstance.
This would seem to imply that seeing a face once, but
not both times, resulted in a more unstable perceptual
construction than one achieved when no face was ever
seen.

The second test is most critical. If all Ss see faces in
some pictures and no Ss see faces in some other pictures,
then the effects reported above could still be due to
stimulus variables in the pictures and not to the
constructions carried out by the perceiver as he looks at
each picture. To test this, a subset of pictures was
selected in which no more than 80% and no less than
209% of the Ss saw a face. These can be considered
ambiguous pictures, in the sense that whether a face is
seen or not depends on the construction of the perceiver
and not on the stimulus structure itself. Every
comparison reported so far was found to be more
extreme when tested on only these ambiguous pictures.
Since the number of pictures is less, the significance
levels are often lower but the magnitude of the effects is
consistently greater. Hence, the constructability of
perception appears to be a critical factor, and not simply
the stimulus structure among the elements themselves.

A number of separate analyses each provide evidence
that recognition memory is aided by perceiver-elicited
organizations imposed on the material to be
remembered. This is considered virtually a truism with
linguistic stimuli, for which clustering, chunking,
imagery, or any other type of mnemonic process aimost
always enables the S to remember more material and for
longer periods of time. But this is nearlv impossible to
study with pictures. This is because of the ditticuity of
creating stimuli which are potentially organizable into a
coherent structure but for which perceivers are not
always able to create such a structure. In the natural
environment. viewed by adult perceivers. such
circumstances probably never exist--we arc able to
create coherence in everything we see. Psychologists in
the laboratory have designed stimuli for which a
coherent recognition memory would be expected to be
poor. The present experiment provides a more
appropriate test because the Mooney pictures lend
themselves to the possibility (but not the necessity) that
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the perceiver will make a coherent structure out of its
elements.

It should be noted that all of the findings and
conclusions of Wiseman and Neisser have been supported
in the present experiment. Even the absolute level of
percentages agree closely. Wiseman and Neisser did not
run a delayed recognition testing condition or examine
the effects of turning the pictures upside down, and the
present resuits extend the generality of the conclusions.

The results reported here are with adult perceivers. It
seems likely, on a number of grounds, that perceptual
development is marked by an increasing ability to create
coherent organization out of. unorganized visual
elements or features. It is quite probable that with
young children this experimental result would be even
easier to demonstrate, since the potential for finding
stimuli that are potentially, but not always, organized by
children would be greater.

Of course, these data do not tell us much about how a
perceiver creates such an organization. What happens
when the organization “snaps into place?” Why is it
virtually impossible to unsnap it and see the elements
unorganized again? How are these visual representations
processed, manipulated, related to labels or other
representations, prior experience, and the like? Merely
providing the demonstration here only poses these
questions; it does not answer them.

REFERENCES

Goldstein, A. G., & Chance, J. E. Visual recognition memory for
complex configurations. Perception & Psychophysics, 1871, 9,
237-241.

Goldstein, A. G., & Chance, J. E. Some factors in picture
recognition memory. Journal of General Psychology, 1973, in
press.

Haber, R. N. Perceptual memory for pictures—do we use words,
images, or both? Paper presented at the XXth International
Congress of Psychology, Tokyo, August 1972 (Abstract guide,
p. 412).

Haber, R. N., & Hershenson, M. The psychology of visual
perception. New York: Holt, Rinehart & Winston, 1973.

Hochberg, J. E., & Galper, R. E. Recognition of faces: 1. An
exploratory study. Psychonomic Science, 1967, 9, 6190-620.

Mooney, C. M. Age in the development of closure in children.
Canadian Journal of Psychology, 1957, 11, 219-226.

Nickerson, R. S. Short-term memory for complex meaningful
visual configurations: A demonstration of capacity. Canadian
Journal of Psychology, 1965, 19, 155-160.

Shepard, R. N. Recognition memory for words, sentences and
pictures. Journal of Verbal Learning & Verbal Behavior, 1967,
6, 156-163.

Standing., L. G., Conezio, G., & Haber, R. N. Perception and
memory for pictures: Single trial learning of 2,500 visual
stimuli. Psychonomic Science, 1970, 19, 73-74.

Swets, J. A. Signal detection and recognition by
observers. New York: Wiley, 1964.

Wiseman, S.. & Neisser, U. Perceptual organization as a
determinant of visual recognition memory. Paper presented at
the Eastern Psychological Association Convention, Boston,
April 1972. Submitted to American Journal of Psychology.
1973.

Yin, R. K. Looking at upside-down faces.
Experimental Psychology, 1969, 81, 141-145.

human

Journal of

(Received for publication November 19, 1973.)

109




<<
  /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




