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Recall and recognition performance were compared under three different modes of presentation
(written words, black-and-white pictures of objects, and color pictures of objects) for 30 subjects in each of
three grade levels (college students, sixth graders, and fourth graders). The results showed a
developmental trend of increasing recall performance” with age. Whereas adult performance was
significantly affected by mode of presentation (color pictures > black-and-white pictures > written
words), no difference was found across presentation modes for the fourth and sixth graders. However, the
data also indicated that children do have pictorial and color cues available in memory in a manner very
similar to adults. It was suggested that the cognitive structures of children do not utilize this stimulus

information.

In recent years it has become generally accepted
that recall of pictorial stimuli is superior to that of word
stimuli. A number of experiments using adult subjects
(e.g., Paivio & Yarmey, 1966; Rowe, 1973; Rowe &
Paivio, 1971) have supported this assertion. However,
the data for children are not as extensive, and the
results have been mixed. Ducharme and Fraisse (1965)
found that, for 8-year-old children, words were slightly
easier to memorize than pictures. Cole, Frankel, and
Sharp (1971) reported that children of all ages from
6 through 15 showed greater recall for pictures than for
words. Thus, the data available seem to suggest that the
word-picture relationship may not be the same for
both children and adults.

A smaller number of experiments have investigated
the influence of color on the recall of pictures. Paivio
and Yarmey (1966) and Paivio, Rogers, and Smythe
(1968) reported no significant difference between color
and black-and-white presentations. However, Bousfield,
Esterson, and Whitmarsh (1957) found that recall of
words plus colored pictures was superior to words plus
uncolored pictures, and that recall for both conditions
was superior to that of words alone.

The purpose of the present study was to examine
these word vs. picture and color vs. no-color relation-
ships for both children and adults.

METHOD

A 2by 3 by 3 (sex by grade level by mode of presentation)
factorial design was used, with Mode of Presentation as a within-
subject factor. Recall and recognition performance was com-
pared for 15 males and 15 females in each of three grade levels:
college, sixth grade, and fourth grade. The three presentation
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modes were names of objects (in cursive writing), black-and-
white photographs of the objects, and color photographs of the
same objects.

The presentation items were 30 concrete nouns with a
frequency count of at least 11 per million (Thorndike-Lorge,
1944). Three different presentation lists were constructed, each
containing the 30 items on slides, 10 in each of the three pres-
entation modes. One-third of each grade-level group was shown
one of the three slide presentations. The slides were shown for
3 sec with an intertrial interval of approximately .5 sec. The
subjects were informed prior to the slide presentation that they
would be asked to later recall the list of items.

Following the slide presentations, the subjects wrote down
as many items as they could remember. A four-alternative
(new item, old item: written word, color picture, black-and-
white picture) recognition test on the 30 old items and 30 new
items in printed-word form was given 10 min after the slide
presentations ceased. The subjects’ task was to decide if each
printed item had appeared before in one of the three presenta-
tion modes. Individual recall- and recognition-test termination
times were subject determined.

The recognition data was analyzed within the framework
of signal detection theory and scored in two ways. First, the
presented words that were marked as seen (old words) in any
mode of presentation were scored as correct. Second, the num-
ber of words marked as seen in only the correct mode of pres-
entation were scored as correct. These two “hit” scores, together
with the false alarm scores, were converted into two d' values
for each subject.

RESULTS AND DISCUSSION

An analysis of variance performed on the recall
data indicated that females recalled more than males
[F(1,84)=6.56] and that recall increased with age
[F(2,84)=3.36] and across modes of presentation
[F(2,168) = 6.56, all ps<.05]. However, further tests
on the only significant interaction, Grade by Mode of
Presentation [F(4,168) = 3.00], indicated that, while
mean recall increased with age, only college students’
recall was affected by mode of presentation (X=6.7
color pictures > 5.8 black-and-white pictures > 5.0
written words, all ps <.05). Mode of presentation had
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no effect on sixth and fourth graders (X = 5.9, 5.3,
5.9;5.5,5.3,4.6, respectively).

An analysis of variance performed on the d’ rec-
ognition data which ignored presentation mode correct-
ness showed only Mode of Presentation [F(2,168)=
7.63] and Grade Level by Mode of Presentation
[F(4,168)=5.06] to be significant variables (both
ps <.001). Further tests showed that, while total
recognition tended to increase with age, again, only
college students were affected by mode of presentation
(X d' = 3.4 for color pictures > 3.0 for black-and-white
pictures > 2.4 for written words). Mean d’ for sixth and
fourth graders = 29,2.9,29;24,2.4,2.3, respectively.

An analysis of variance performed on the correct
mode recognition data showed a significant effect
for Grade Level [F(2,84) = 3.13], Mode of Presentation
[F(2,168)=21.40], and Grade lLevel by Mode of
Presentation [F(4,108) =4.14, all ps<.05]. Further
tests on the d’ means and on the percentage of presented
items correctly identified by presentation mode gave
the same results. All grade levels identified more color
pictures (X=64%) and written words (X=71%) in
their correct mode of presentation than black-and-white
pictures (X =47%). The only exceptions were fourth
graders whose recognition of color pictures (X = 52%)
was only slightly above that of black-and-white pic-
tures (X = 41%).

The particular types of mode-identification were
also analyzed. All grade levels were found to make
approximately the same basic number and type of
errors on identifying the presented list items. Few
errors were made confusing picturés and words, but
color pictures and black-and-white pictures were often
confused (picture to word: 2%, 2%, 6%; word to picture:
7%, 3%, 8%; color to black-and-white: 20%, 21%, 25%;
black-and-white to color: 37%, 38%, 35%, for adults,
sixth graders, and fourth graders, respectively).

The fact that fourth and sixth graders were similar
to college students in the number and type of errors
made in mode identification of the presented items
suggests that children at these ages do have both pic-
torial and color information encoded. Neither the
Ducharme and Fraisse (1965) suggestion that children
tend not to label pictures as adults do, nor the sugges-
tion that children use uniquely idiosyncratic labels is
consistent with the present results in which adults

and children made similar qualitative and quantitative
errors in mode identification of pictorial stimuli.

Thus, the results that both color and pictorial cues
enhanced the recall and old-new recognition per-
formance of adults, but not of fourth and sixth graders,
cannot be attributed to differences in the encoding or
processing of such cues that change with age. More
likely, the differential memory-mode performance of
adults was due to their more strategic and effective use
of these encoded cues. For adults, the greater the num-
ber of feature cues describing each stimulus item (labels,
pictorial cues, color cues, etc.), the greater their ability
to retrieve or access each item for recall or recognition.
For children, each new item that was presented had the
same probability of being remembered, regardless of
the number or type of feature cues that could have
distinguished that item from some others. Evidently,
college students have, perhaps through pragmatic neces-
sity or intellectual development, learned to effectively
use these encoded feature cues to enhance their recall
and recognition performance.

REFERENCES

BousrieLp, W. A., EsTerson, J., & WaHiTMARSH, G. A. The
effects of concomitant colored and uncolored pictorial
representations on the learning of stimulus words. Journal
of Applied Psychology, 1957, 41, 165-168.

CoLeE, M., FrankeL, F., & SHArRP, D. Development of free
recall learning in children. Developmental Psychology,
1971, 4, 109-123.

DucHARME, R., & FRAISSE,
memorisation de mots et d’images.
Psychology, 1965, 19, 253-261.

Paivio, A., Rocers, T. B., & Smyrsg, P. C. Why are
pictures easier to recall than words? Psychonomic Science,
1968, 11, 137-138.

Parvio, A., & YarmeEy, A. D. Pictures versus words as
stimuli and responses in paired-associate learning.
Psychonomic Science, 1966, 5, 235-236.

Rowe, E. J. Verbalization effects in discrimination learning
of pictures and words. Canadian Journal of Psychology,
1973, 27, 184-188.

Rows, E. J., & Parvio, A. Discrimination learning of pictures
and words. Psychonomic Science, 1971, 22, 87-88.

TrORNDIKE, E. L., & LORGE, 1. The teacher's word book of
30,000 words. New York: Teacher’s College, Columbia
University, 1944.

P. Etude genetique de la
Canadian Journal of

(Received for publication September 24, 1976.)




<<
  /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




