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Ninety 6-, 8-, and 10-year-old children were presented
with either two-dimensional or three-dimensional stimuli
in a three-choice simultaneous size discrimination task.
As predicted, two-dimensional and three-dimensional
stimuli were discriminated equally well at all age levels.
The results, in conjunction with previous findings that 3
to 5-year-olds discriminate three-dimensional stimuli
more readily than two-dimensional ones, support
Wohlwill's (1962) hypothesis that older children are less
reliant on perceptual redundancy than are younger
children.

Several investigators have shown that stimulus
dimension ality exerts a strong influence on the
discrimination learning of young children . Studies of
children ranging from 3 to 5 years old almost always
have found that three-dimensional stimuli are
discriminated more easily than two-dimensional ones
(Alberts & Ehrenfreund, 1951 ; Dornbush & Winnick,
1966; Etaugh & Van Sickle, 1971 ; Falk, 1968 ; Kraynak
& Raskin , 1971 ; Kuenne , 1946; Stevenson & Langford ,
1957). The data for 6-year-olds, however, are less
consistent. Some studies of this age group have reported
faster discrimination of three-dimensional than of
two-dimensional stimuli (Etaugh, 1970; Stevenson &
McBee, 1958) , . while others have failed to find
dimensionality effects (Etaugh, Graffam , & Turton,
1972 ; Falk, 1968) . Dornbush & Winnick (1966), using
7-year-old Ss, also found no differences in the ease of
discriminating two- and three-dimensional stimuli. One
interpretation of these results is that the influence of
stimulus dimensionality on discrimination learning
diminishes with age. Such a trend, if substantiated, is
consistent with Wohlwill's (1962) hypothesis that the
deve loping child's increasing conceptual abilities
decrease his reliance on redundant information such as
that contained in three-dimensional stimuli.

Although the evidence cited previously hints at a
decrease in the influence of dimensionality around 6 to
7 years of age, only Dornbush & Winnick (1966) have
used children as old as 7 years , and there appear to be no
investigations of children older than 7.

The purpose of the present experiment was to
examine the effects of stimulus dimensionalit y on the
size discrimination learning of children older than those
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usually studied. Children of ages 6 , 8, and 10 years were
tested. It was predicted that no dimensionality effects
would be found.

METHOD
Subjects

The Ss were 51 girls and 39 boys attending a middle-class
public elementary school in East Peoria, Illinois. Girls slightly
outnumbered boys in each of the grades tested. Thirty children
each from kindergarten, second, and fourth grades-mean ages
5.8,7.6, and 9.8 years, respectively-were assigned randomly to
either the two-dimensional or the three-dimensional condition.

Apparatus and Stimuli
A modified Wisconsin General Test Apparatus was used (see

Falk , 1968, for a detailed description). It consisted of a sliding
stimulus tray containing three wells and a one-way vision screen
behind which E arranged the stimuli.

The stimuli for the two-dimensional condition were three
black paper squares, 2, 2Y2 , and 3 in. on a side, each pasted on
3%-in.-sq white cardboard , weighing Y2 oz. The stimuli for the
three-dimensional conditions consisted of three black wooden
cubes, 2, 2Y2 , and 3 in. on a side, and weighing 1-7/8,4%, and
6% oz, respectively.

Procedure
The S was seated in front of the apparatus and was told he

could learn to get marbles, which could be traded for a toy. The
stimulus tray was brought forward , revealing the three stimuli
appropriate to S' s condition. The E lifted each stimulus in turn ,
indicating the well under each one, and told S, "Your job is to
lift the block (picture) you think the marble is under. "

A noncorrectional procedure was used. The criterion for
learning was five consecutive correct responses, a commonly
used criterion in three-choice discrimination tasks (e.g., Etaugh ,
Graffam, & Turton, 1972; Etaugh & Van Sickle, 1971 ; Falk,
1968 ; Stevenson & McBee, 1958). Training was discontinued
when S reached criterion or at the end of 60 trials, whichever
came first.

The position of the stimuli on the tray (left , middle, right)
was dete rmined by a prearranged random order, with the
restriction that no stimulus appeared in the same position more
than twice in a row. Each of the three stimuli was correct for
one-third of the Ss in each condition. When the experiment was
completed, the S was allowed to choose an inexpensive toy.

Thi s procedure was used in a previous demon strat ion of the
dimensionality effect in young children (Falk, 1968).

RESULTS AND DISCUSSION
Table I presents the means and standard deviations

for erro rs to criterion for all groups. A 2 (dimensionality
condition) by 3 (age) analysis of variance was performed
on these scores. Neither the main effects nor the
interaction between them was significant. At each age
level, an unequ al-N 2 (dimensionality condition) by 2
(sex) analysis of variance was run on the error scores, in
order to test for possible sex differences. The results
indicated that the performance of boys and girls did not
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Table 1
Means and Standard Deviations for Errors to Criterion

Age Group (Years)

6 8 10

Two-Dimensional
Mean 27.27 26.Q7 32.13
SO 14.94 14.64 12.25

Three-Dimensional
Mean 24.73 21.33 28.00
SD 16.06 16.08 14.71

differ, and that there were no significant interactions
between sex and dimensionality condition at any age
level. Kraynak & Raskin (1971), in their study of the
dimensionality effect in preschool children, also
reported no sex differences.

In summary, stimulus dimensionality had little affect
on the size discrimination learning of 6- to lO-year-old
children, as predicted. Although there was a slight
tendency for three-dimensional stimuli to be
discriminated more easily than their two-dimensional
counterparts, this effect did not approach significance at
any age level. These results, together with previously
cited findings that dimensionality effects are strong for
3· to 5-year-olds but inconsistent for 6-year-olds,
support Wohlwill's (1962) hypothesis that the increasing
conceptual abilities of the older child decrease his
dependence on the kind of redundant perceptual
information contained in three-dimensional stimuli.

The fact that some investigators of 6-year-olds have
found stimulus dimensionality effects while others have
not suggests that this age is transitional with respect to
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the influence of dimensionality. These data are
congruent with many other findings, summarized by
White (1965), indicating that the character of children's
learning changes between the ages of 5 and 7, becoming
more symbolic, abstract, and "cognitive."

REFERENCES
Alberts. E.. & Ehrenfreund, D. Transposition in children as a

function of age. Journal of Experimental Psychology. 1961.
41.30-38 .

Dornbush. R . L•• & Winnick. W. A. The relative effectiveness of
stereometric and pattern stimuli in discrimination learning in
children. Psvchonomlc Science. 1966.6. 301-302.

Btaugh, C . F. Factors in learning stereometric discriminations in
children. Perceptual & Motor Skills. 1970. 30. 614.

Etaugh, C. F •• Graffam. K. A.• & Turton. W. J . Effects of
stimulus complexity and dimensionality on children's
discrimination of forms. Perceptual & Motor Skills. 1972. 36.
83-86.

Etaugh, C. F .. 8< Van Sickle. D. J . Discrimination of
three-dimensional ob jects and photographs of objects by
children. Child Development. 1971. 42. 1680-1682.

Falk, C. T. Object and pattern discrimination learning by young
children as a function of availability of cues. Child
Development. 1968. 39. 923-931.

Kraynak. A. R .• & Raskin. L. M. The influence of age and
stimulus dimensionality on form perception by preschool
children. Developmental Psychology. 1971.4.389-393.

Kuenne, M. R . Experimental investigation of the relation of
language to transposition behavior of young children. Journal
of Experimental Psychology. 1946. 31. 267-271.

Stevenson. H. W•• 8< Langford. T. Time as a variable in
transposition by children. Child Development. 1967. 28 .
366-370.

Stevenson. H. W.• 8< McBee. G. The learning of object and
pattern discriminations by children. Journal of Comparative 8<
Physiological Psychology. 1968. 61. 762-764.

White, S. H. Evidence for a hierarchical arrangement of learning
processes. In L. P. Lipsitt and C. C. Spiker (Eds.), Advances in
child development and behavior. Vol. 2. New York: Academic
Press. 1966.

Wohlwill. J . F. From perception to inference: A dimension of
cognitive development. In W. Kessen and C. Kuhlman (Eds.),
Thought in the young child. Monographs of the Society for
Research in Child Development. 1962. 27 (2 . Serial No. 83)
73-93.

(Received for publication October 24, 1972.)

111



<<
  /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




