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Student Agency:

Dialectic Approach (since Isaoda 1991): For Overcoming Tt Ty R

Contradiction which is a part of Problem Solving Approach
Authentic || Students do Math. like fathematics is

Math. Act. || Mathematician without Teachers|
Oriented

o

Done by teachers who

Crucial issue is what content
students learned in relation to
how to learn. Depending on the

objective, learning content
itself changes.

On this lecture, we use SEA-
BES: CCRLS to explain
objectives

Students Agency in

General

L Oven Anproack Review:
e — w’“m Please fill in (1), (2) and (3).
'Change the task to Open-Ended sttt to Students Centered |
Vath treats only true. Injection Approach
PP Done b t design ¢ d lesson by t **
ould be selected by teachers depending on what students we would like to

develop. Good teachers can manage various approaches and control them as their
preference because they know these as parameters depending on the objective of the class.

And so on!

ecture use SEA-B RLS'to explain objective *“ﬁm Mathematization (Freudenthal, 1973) and van Hiele Levels (van Hiele,1986) *
i e et i remma e Freudenthal defined Mathematization by the re-organization of (mathematical) experience by mathematical means.
Mathematical Values, Attiudes and Habits for Human Character
™~ APPENDIX B an Hiele Levels (Level of Thinking by Freudenthal): Teaching is the activity for students to be able to think on upper level.
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1| ' a circle when it was folded
? o o vty L2 Figure(X ®¥attribute Attribute belonging justoverlap. ‘Square, rhombus and rectangle
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Shape on L1 has hidden
attribute:

Ex. The a, h and J are
triangular (=) and the
c is possible.

Takashi's cutting  Tomoko's cutting  Yoshio's cutting

How technical terms are
introduced.

| Plane figure on L4 can extend: Ex. The a, f, J and k are triangle.

Triangular Rice ball.
(EAaBIEY)

Figures on L2 have each name with
attribute:
Ex. The a, J and k are triangle.

Make an order! &7

At belonging
each igure i rested
a5 the propertes o

Figures are.

If you would like
to know task
sequence by the
page by page:

https://support.gakuto.
co.jp/r2s_sansu_transla

tion/
[=] et

/f'/;')

Let’s Make Spinning Tops

> Usefulness and
efficiency

Functions of a Compass.
A compass can be used for purposes other than drawing a
circle. N\

() You can divide a straight
line into sections of the same
length. Try making 3cm

sections on the line below,

@ You can compare the lengths. Which of these straight fines
s the longest” 3 Conceptualisation snd
® Proceduralisation

©

@) You can transfer lengths. Transfer line @ to line @,

How long is line 'a’ compared with fine &.

w \?/4

figure
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do activities: Why?

How technical terms
are introduced.

d centre.

» Conceptualisstionand  led radius.
Proceduralisation

is called circle.

S A S . centre to any

Pose questions (task) to

Takashi's cutting  Tomoko's cutting  Yoshic's cutting

it is the same

—

* Conceptualisation and
Proceduralisation

—

@~

1| Trace the angles of a triangle on a sheet of paper and look at

L=

2 Which is the sharpest?

=
& The shape that is made from 2 straight fnes.

starting t one point is called “an angle.”

The starting point is caled 154
“the vertex of the angle.”
sne
The 2 straight ines are T

vond g
called “the sides of the angle.” et




A Dialectic by the problem solving #:%
approach to introduce parallel line.

Tiguie 1 R ADUIE CETNGIg
each figure is asted
a5 the propertes of
e

PrapertiesMProposition  Figures are
i) recognized by
A

FEEG_—_'ﬁQ?E '''''
Task 1. Let’s draw =1

the sample 1

lattice pattern

Sample 2 t;:ﬂ:xlﬁ;l‘l’iiﬂu!mﬂ

Task 2. Let’s draw

the sample 2

lattice pattern

Way of drawing 1: Procedure a
—Way of Drawing A; Task 2
If you want to draw the model,

draw lines spread evenly apart
from the top edge of the paper.

Way of drawing 1: Procedure b
—Way of Drawing B; Task 2
= Way of Drawing B If you want to draw the model,
Even intervals from the .
line draw lines spread evenly apart
from diagonal.

iy of Draving A:
Even intervals along the
s

Dialectic Discussion:
“What? ”“Why?”

Synthesis: Define the pallel
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4 How do use each of these for the discussions

=
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5 How do use each of these for the discussions &7
of parallel line and perpendicular line?

O Yo 0 e
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) When the 2 lines cross at

right angles, the 2 lines are

Sign of a right angle
=

called “perpendicular.”

5 How do use each of these for the discussions &7

of parallel line and perpendicular line?
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Produce Plane by Figure *E"F‘m Mathematization (Freudenthal, 1973) and van Hiele Levels (van Hiele,1986)
Tessselation g Freudenthal defined Mathematization by the re-organization of (mathematical) experience by mathematical means. Sapat
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van Hiele Levels (Level of Thinking by Freudenthal): Teaching is the activity for students to be able to think on upper level.

the angles with a protrac Le Operation/ | Nature of language: Contradiction between levels
The sam of the 3 angles is & vel Means ways of thinking
é Mo : L1 Concrete Shape (2)  Concrete objectis rRound . —_——————
”..;“I: out the 3 angles and place them together as shown Object tr.eated by the s figure).p Contradiction is the
hidden attribute of opportunity to think and
- each shape

Figures are
recognized by
rties.

‘ Fold round shapes and find discuss mathematically

Discuss figure
by Soce ¢ 3 s b ke 2 tright o e s
components. "
Discuss

figures by the
relationships.

a circle when it was folded

v péw 150, L2 Figure(® lattribute Attribute belonging | Justoverlap. Square, thombus and rectangle
as ) each figure is treated T - are different figure (shape).
as the properties of 5 " Properties of figure are
A figure widh @iy E s, attribute of figure (shape).
g L3 onperties‘roposition Figures are Rt e oM ST SR ToT Provide our students - i
FER

recognized by the opportunity to think by and for
themselves, and learning how to?

F:plane figure) Square is rhombus.

- B Kok 5 eyl $ @ Canyu 5 properties. Square is rectangle.
e Mathematical Activitses. v of Thinking: Rhombus is square if ..
[ . - ) E Caplorin and Encuiry E o e i B e ‘ Rectangle is rhombus if ... .
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