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The drawing rules of children:
Sequence and direction
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(Greg B. Simpson, Sponsor)

This study examined the development of some of the directional rules children use in drawing.
A broader age range than in previous studies was used to analyze the following drawing rules:
top-to-bottom, left-to-right, threading in a continuous clockwise or counterclockwise direction,
and nonthreading. These rules were tested across three different age groups (4- and 5-year-olds,
6- and 7-year-olds, and 8- to 10-year-olds) and three figure types (circular, square, and apex). Age
and figure type interacted to significantly influence the percentage of rule use. Two tasks, copy-
ing and modeling, were compared to test the robustness of these rules to task variation. Task
did not greatly influence the selecton of drawing rules. The implications from this study are that
the process of drawing is rule-governed, and that some of the rules children use, robust to task

variation, shift in kind with age.

Many constraints operate on a child who is learning to
draw (Freeman, 1972, 1980; Goodnow, 1977). Although
a child might hold a certain concept of an object in mind,

that concept is not always revealed once the drawing is.

laid out on paper. Certain performance and task varia-
bles can mask a child’s true drawing abilities. The goal
of this study was to examine some of the rules that oper-
ate when a child is drawing. Rule, as used here, is de-
fined as the tendency to proceed in a structured and pre-
dictable manner over repeated trials or across time.

The particular drawing rules dealt with here involve the
sequence and direction of lines drawn, and whether these
lines are “‘threaded’’ by using a continuous clockwise or
counterclockwise direction from start to finish (Fenson,
1985; Goodnow, 1977). ‘“‘Nonthreading’’ implies that the
continuous thread was broken: at least one line in the
drawing was copied in a direction opposite to that used
for the rest of the figure.

The set of figures used in the current study duplicated
some used in past investigations of children’s drawing
rules (Goodnow, 1977; Goodnow & Levine, 1973; Gra-
ham, Berman, & Ernhart, 1960). Some additional rela-
tively complex figures were also included to determine
whether the rules in question applied across a variety of
figure types that varied in complexity. To determine
whether the same rules of direction would be used by chil-
dren, regardless of task presentation, copying and model-
ing tasks were presented. In copying, the child merely
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drew the target figure that was placed above his/her paper.
In modeling, the child drew the figure after it had been
presented in a specific manner by the researcher.

It was predicted that, after an initial period of using non-
threading directional rules or of using inconsistent draw-
ing strategies, children should gradually come to favor
clockwise directional rules, and eventually counterclock-
wise threading rules. Furthermore, specific figure-
differentiated nonthreading rules were expected to even-
tually replace both clockwise and counterclockwise direc-
tional rules as preferred strategies for copying many
figures, but not all (e.g., circles). Finally, top-to-bottom
and left-to-right rules should both be preferred once
schooling starts (6- and 7-year-olds), due partly to the em-
phasis on reading and writing from left to right and from
the top of the page to the bottom.

METHOD

Subjects

The 90 right-handed children who participated represented three age
groups: 4- and 5-year-olds (mean age = 5;7), 6- and 7-year-olds (mean
age = 6;11), and 8- to 10-year-olds (mean age = 9;5). Fifteen females
and 15 males made up each group. All children tested were from three
rural Pennsylvania schools.

Procedure

The stimuli that were presented for copying were 4 X 6 in. laminated
cards with stamped designs, the components of which are shown in
Figure 1. In addition to copying these shapes, the children copied rela-
tively complex aggregates of some of the shapes. All designs were made
using a combination of three rubber stamps: a 1-in. straight line, a -
in. straight line, and a circle % in. in diameter. Ten different figures
were used for the modeling task. These stimuli consisted of small faint
marks that indicated to the experimenter where to stamp or draw lines
making up figures for the child to copy.

Each child drew on 4 X 6 in. white unlined pieces of paper, using
a #2 pencil. Each stimulus card was presented in a clear plastic viewer,
which was mounted flat on the table. The child’s paper was clamped
vertically under the stimulus drawing.
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Copying task. The directions for the copying task, given to each child
individually, were as follows: ‘‘I'll show you a picture for you to copy.
Try to make a drawing that looks just like the one I show you.’” The
cgﬂﬂing stimuli were presented in a different scrambled order to each
child.

Modeling task: Sequencing. The copying task preceded the model-
ing task, since information derived from the first task was used by the
experimenter in determining the sequence and direction of lines to model
in the modeling task. The experimenter always modeled a different order
and/or sequence from that used by the child in the copying phase. This
was done to test the prediction that the graphic rules children use are
robust—that they remain in place even if a model is presented in a man-
ner different from that normally used.

The experimenter used rubber stamps and black ink during the se-
quencing phase of the modeling task. The directions for this task were
as follows: ‘‘I’ll make a picture with these stamps. When I'm all done,
you try to draw the picture with your pencil the same way I did it with
these rubber stamps.”” The order of presentation of stimuli within the
modeling task was random.

Modeling task: Direction. In the modeling subtask, direction, the
experimenter actually drew the lines to indicate direction. The instruc-
tions to the child were as follows: ‘‘I’ll draw a picture with my pencil.
When I'm done, you draw it just the same way I did it with your pen-
cil. Okay?’’ The stimulus figure was slid into the viewer, where it stayed
while the child drew. Five figures were modeled in the sequencing man-
ner; five were modeled to indicate direction.

RESULTS

Overview

The following rules were examined: clockwise thread-
ing, top-to-bottom, and left-to-right. The dependent mea-
sure was the percentage of use of a particular rule when
that rule could apply. For example, a score of 40 indi-
cates that the child used a particular rule in 40% of the
instances in which it could apply.

Separate repeated measures analyses of variance
(ANOV As) were performed on the percentage of rule use.
Age (4- and 5-year-olds, 6- and 7-year-olds, and 8- to
10-year-olds) and sex were between-subject variables, and
figure type (circular, square, and apex) was a within-
subject variable. The data from the copying task were ana-
lyzed first alone. Later analyses on a subset of figure types
compared tasks, copying and modeling, to determine the
effect on rule use of modeling stimuli in a certain way.

Copying task: Clockwise threading. An analysis of
the percentage of use of clockwise threading rules in the
copying task showed a strong age X figure type interac-
tion, indicating that certain age groups drew particular
figure types differently [F(4,168) = 8.00, p < .001].
Age and figure type were both main effects [for age,
F(2,84) = 3.32, p < .05; for figure type, F(2,84) =
6.49, p < .01]. For circular figure types, as subjects’
ages increased, the tendency to copy in a clockwise direc-
tion steadily decreased (as shown in Table 1). There were
U-shaped curves for both square and apex figure types,
with more 6- and 7-year-olds using clockwise threading
than either the younger or older age groups.

Copying task: Nonthreading. A second analysis of
variance was conducted on the percentage of rule use for
nonthreading. There was a significant main effect for age
[F2,84) = 3.37, p < .05]. The 4- and 5-year-olds (mean

Table 1
Mean Percentages of Rules Used for Copying and Modeling Tasks

Drawing Rule Used

Clockwise Threading
Circle Square Apex Top-Bottom Left-Right
4- and 5-Year-Olds (n=30)
Copying 50 41 34 84 98
Modeling 46 45 30 85 93
6- and 7-Year-Olds (n=30)
Copying 16 52 39 97 99
Modeling 13 53 36 93 100
8- to 10-Year-Olds (n=30)
Copying 10 47 33 94 96
Modeling 9 38 43 94 100

percentage of nonthreading rule use = 33 %) scored sig-
nificantly higher than the 6- and 7-year-olds (mean per-
centage rule use = 21%). The 8- to 10-year-olds (mean
= 27%) also scored significantly higher than the middle
group, as determined by post hoc Tukey tests.

Copying task: Top-to-bottom rule. The three figures
to which the top-to-bottom rule could apply can be seen
in Figure 1. A repeated measures ANOVA, using age and
sex as between-subject variables, was conducted on the
percentage of top-to-bottom rule use. The mean percent-
ages of top-to-bottom rule use were high across all age
groups; neither age nor sex significantly contributed to
these differences in rule use (both Fs < 1).

Copying task: Left-to-right rule. In a repeated mea-
sures ANOVA examining the percentages of use of the
rule ‘‘draw horizontal lines from left to right,”” age and
sex were again used as between-subject variables. No sig-
nificant interactions or main effects were found, indicat-
ing that neither age nor sex greatly affected the use of
this rule [for age, F(2,84) = 1.53, p < .22; for sex,
F(1,84) = 1.49, p < .23]. Table 1 shows markedly high
percentages (all above 90%) of left-to-right rule use for
all age groups.

Task comparisons. Neither sequence nor direction
modeling had a large effect on the drawing rules examined
for right-handed children. As Table 1 shows, the percent-
ages of rule use in drawing circular figure types in a clock-
wise direction were similar for each age group across
tasks. Correlations of each child’s copying and modeling
scores were calculated to help determine the effect of task
on the percentage of rule use. A significant positive corre-
lation [(88) = .98, p < .0001] indicates that most chil-
dren maintained the threading clockwise rule used in copy-
ing circular figure types in the parallel modeling task.
Likewise, the percentages of clockwise threading of
square [r(88) = .41, p < .001] and apex [r(88) = .71,
p < .001] figure types were correlated positively and sig-
nificantly across tasks.

With top-to-bottom rules, scores on the copying task
again correlated with scores on the parallel modeling task.
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Figure 1. Figure types used to assess various copying rules: threading and nonthreading, top-to-bottom, and left-to-right in (a) a copying

task and (b) both copying and modeling tasks.

The positive correlation [(88) = .90, p < .0001], in
conjunction with the similar percentages across tasks,
shows that task had little effect on the rules used.

Finally, scores on the left-to-right rule from the copy-
ing and modeling tasks were compared. Because almost
all of the 90 children tested used the left-to-right rule in
the parallel copying and modeling tasks, no correlation
was necessary to show the close relationship between
scores. Only 4 of the 4- and 5-year-olds switched rules
after modeling.

DISCUSSION

The two general predictions that the drawing rules of 4- to 10-year-
olds would be consistent across tasks and that certain rules would shift
in kind with age were both supported. The results also bolster several
of the more specific original predictions.

The most strongly established rules were the left-to-right and top-to-
bottom directional rules. Contrary to the original predictions, that the
6- and 7-year-olds would show a marked increase in the use of left-to-
right and top-to-bottom strategies, both these rules were adhered to
strongly by all three age groups. Schooling, with its emphasis on read-
ing from left to right and top to bottom, cannot be offered as the sole
reason for the strength of these rules, since, as shown by these results
and others (Goodnow, 1977; Lehman & Goodnow, 1975; Pigram, 1984),
even preschoolers firmly adhere to them.

The use of threading and nonthreading strategies varied, depending
on the direction of threading (clockwise or counterclockwise) and the

figure types threaded (circular, square, or apex). Of these combinations,
threading circular figure types in a counterclockwise direction was ad-
hered to most often, replacing clockwise threading as a preferred rule.

The results were not so clear concerning the threading and nonthreading
of noncircular figure types. Square and apex figure types differed from
the circular forms in that they all contained apexes or corners. Chil-
dren who did not thread often drew these figures from the apex (or corner)
down, with two or more separate strokes.

To summarize, the children followed consistent rules (i.e., repeated
manners of drawing objects) across similar figure types and across tasks.
Some of these rules shifted in kind with age. The rules chosen held across
the two tasks presented, copying and modeling, suggesting that the chil-
dren’s drawing techniques were robust to task variation. The implica-
tion from this study is that drawing reflects a stable, rule-governed
thought process. It is not a random activity engaged in merely for fun.
Drawings could be carefully examined as reflections of children’s rule~
governed thought processes, and possibly as indications of disorders
in thought processes.

REFERENCES

FENsoN, L. (1985). The transition from construction to sketching in
children’s drawings. In N. H. Freeman & M. V. Cox (Eds.), Visual
order: The nature and development of pictorial representation (pp. 374-
384). Cambridge, England: Cambridge University Press.

FreeMAN, N. H. (1972). Process and product in children’s drawings.
Perception, 1, 123-140.

FREEMAN, N. H. (1980). Strategies of representation in young children:
Analysis of spatial skills and drawing processes. London: Academic
Press.



386 PEMBERTON

GoobNow, J. 1. (1977). Children drawing. Cambridge, MA: Harvard
University Press.

GoobNow, J. J., & LEVINE, R. A. (1973). *‘The grammar of action’’:
Sequence and syntax in children’s copying. Cognitive Psychology,
4, 82-98.

GraHAM, F. K., BERMAN, P. W., & ERNHART, C. B. (1960). Develop-
ment in preschool children of the ability to copy form. Child Develop-
ment, 31, 339-359,

LeEnman, E. B., & GoobNow, J. J. (1975). Directionality in copying:
Memory, handedness, and alignment effects. Perceptual & Motor
Skills, 41, 863-872.

PiGRrRAM, J. S. (1984). The symmetry hypothesis and the perpendicular
error: Evidence from discrimination and copying tasks. British Jour-
nal of Developmental Psychology, 2, 359-369.

(Manuscript received for publication February 23, 1987.)




<<
  /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




