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Acquisition of Children’s Developmental Stage of
Spatial Expressions by Using an Expression System
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AKIHIRO SUZUKI,T! MASAYUKI WAJIMA, !
TakASHI KAwAKAMITT and TETSUO OKAZAKIT

The objective of this paper is to analyze how children develop their spatial
expression ability in 3-D space. We prepared a 3-D expression system that has
“Translation test”, “Rotation test” and “Paper layout test”. As an experiment,
we collected data by using our 3-D expression system for children between the
ages of 4 and 6 in a pre-school in August 2009, January 2010, and August 2010.
We conducted a survey on correlation between the system and WPPSI. The
results are summarized as follows: 1) Children are able to recognize virtual
3-D space of the system, and are able to express images in virtual 3-D space;
2) The data shows the trand that spatial expression ability in space becomes

better with advancing ages; 3) We obtained correlatins between the system and
WPPSI. The system can analyze some abilities that are difficult for WPPSI.
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01 Doobooooo
Fig.1 Model of children’s drawing.
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Fig.2 Lay out in 3-D space.
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Fig.3 3-D expression system.
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Fig.4 Button layout of 3-D remote.
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Fig.5 Coordinate system.
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Fig.6 Process of tests.
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Fig.7 Experiment plan.
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Fig.8 Experiment in a kindergarten.
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Fig. 10 Rotation-test.
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Fig.9 Translation-test.
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Fig. 11 Average time and standard deviation in 6 month.
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Fig.12 Average of required time and success rate.
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Fig. 13 Scatter plot of result of the system and WPPSI.
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Fig.15 Expression patterns.
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Table 2 Frequency of result of layout patterns.
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