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(@@, Van Hiele Levels are discussed
“ How about the case of 3D- shapes and | space

van Hiele Levels (Level of Thinking by Freudenthal): Teaching is the a ts to be able to think on upper level.

al lhmk
L Physical 0.  Shape (%) ¥ attribute of each shape
L2 Figure(Bf) sttribute Attribute belonging each shape is treated by the properties of figure
3 Properties  Proposition Figures (plane figure) are recognized/operated by properties.
(FHEER)
L4 Proposition Proof Proposition are explained by proof (local theory)
(CFEme)

In English: Triangular and triangle, rectangular and rectangle, circular and circle can be used to explain the difference of
shape and figure. However, | am not sure haw con | explain it in the case of solid. Here, | distinguish s follows

L Dibanrar Mt g L Obj [ ™ e of 3D
u Physical 0.  Shape Physical/concrete object is treated by the hidden attribute
L2 Solid(xf¥) attribute Attribute of each solid is treated by the components. Solids are
usually considered with figures/shapes.
L3 Properties  Proposition Space solids are discussed " '*roperties of figures. Space solids
(=) are usually considered with manner of plane figure.

On this meaning. 3D-shapes and space are discussed with various operations of shape, figure and plane figure.

Lovl | Objoct | Oparation/Means

L1 includes the exploration mﬁ s
IO sttrbate -
B of sha pes By Legend
(maE) TANAKA Hiroshi,

« Collecting, Touching, Stacking, Making, Tracing, Cutting and drawing « Tanaka’s video: How many? E:E{giﬂlﬂg am"m

has been known as
a teacher to
develop
mathematical
thinking via
‘conjunction’ and
‘considering others’

Lower/bottom leve!
activity provide various
bases for upper levels
(Freudenthal, 1973)
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ys of Thinking:
» Introduce the name/components based on mental object. <
» Begin to consider the solid (object of thinking) by the i 3 > 3
(% Procedurabsaton
L 5 |
U 4 .

Which level is it? o
the solid (object of thinking) by the
figure/shape (operation/means).

When a sphere is cut in half. the center, the radius £
i and the diameter of the H

circle of the cross-section P T

are called center, radius ‘%
i Kcemter
§ and diameter of the sphere.

© How can we

find the diame-

ter of u sphere?

© Let's use the giraffe ruler on pages 125 and 126 for

measuring the diameter of spheres.

AR the solid (object of a

——m—=—j| thinking) by the
pee——— figure/shape
— (operation/means).




14/07/2022

@

Tsubota's video

i
fom

Legend:
TSUBOTA
Kozo,
Elementary
School at
Tsukuba,
who had
been knawn
Open
Appro

This lecture use SEA-BES: CCRLS to explain objectives




