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»{ Mathematical Values, Attitudes and Habits for Human Ct
Attitude aftempting Habits of mind for Citizen to live:

Reasonably and critically with respecting

and appreciating others

Autonomously Creatively and innovatively in|

har

lues:
Generality and Expandability 1
Sea and think mathematically

Reasonableness
and Harmony

Usefulness and Efficient Y
Simpler and Easler Genaralize and extend ludiciously using tools such as ICT
Beautifulnss Appréciate others' idea and change Empawerly In imagining the fulure through
representation to conceptualize lifelong learning
{ Mathematical Thinking and Pi }
Mathamatical Ideas for _ Mathematical Thinking: Mathematical Activities for.

Set, Unit, Compare, Generalization and Specialization Problem Solving
Dyerate Algorithm, Extension and Integration Exploraticn and Inguiry
| principle, and  Inductiv logical and Deductive reasoning Mathematical Maodeling
Var ed repiesentation such  Abstracting, Concretizing and Embodiment  Conjectus Justifying and Proving
as lable, diagram, Objectifying by representing and symbolizing  Cenceplualization
expressions, graph and  Relational and Functional thinking and Proceduralization
translations. Thinking farward and hackward Representation and Sharing

preparation

* Numbers & Operations + Numbar & Algebra of future

+ Extansionof Mumber and

- Quantity & Measurament L . _
We are reading the JP textbook by using terminology to explain to distinguish every
content of learning and sequence of content for knowing the way to develop children

learning.

who learn and think by and for themselves through the preparation of future learning.

Curriculum Standards: SEABES-CCRLS( by SEAMEO-RECSAM (Mangao, Ahmad, Isoda; 2017)

Using what you already knew on the past 14 [essons!
P

L1: Introductive discussion to develop mathematical thinking

How do you teach?
Make sense?
Acquisition of proficiency?

What is the number?
We usually teach:

TOPIC 2: NUMBERS

L2: How ta introduce number

13: What is number

TOPIC3: ADDITION AND

L4: How ta Intraduce addition

L5: What i addition

SUBSTRACTION

L8: How ta introduce subtraction

L7: What is subtraction

to more than 10

'LB: How to extend number | 19: How to extend addition

L10: How 1o extend
subtraction

L11: How to extend
number to more than 100 [ column addition and

L12: How to introduce L13: How to extend

subtraction subtraction

column addition and

L14: How to Introduce multiplication

L15: How to develop multiplication table

L16: What is the multiplication table

L17: How ta intraduce column
multiplication

O Participants need to)

O Participants of this program are able to imagine the ways of

consider l learning from the past process of learning.

For what?
Number sense?

« Existence and necessity

In Japan:
Make sense (understand
meaning)

« Order/Larger or Smaller/
Greater or Less

easier wa

Acquisition of proficiency

« Operations

ink about how to
calculate/operate/find the
to answer

Sk the number

Try to teach how to extend

What is multiplication?
How do you introduce it?

DOMultiplicative situations (Vergnaud)
v Isomorphism of measure
v Product of measure
v Unique measure space
OBinominal operation
+ Multiplier x Multiplicand
v Factor x Factor

DOOperator IfBAis a

v Multiple from two side

4 (dishes) x 3 (apples/dish) = 12 (apples)

3 (app +3 (app +3 (app +3 (app
# 12 (apples/dish), or # (12 apples)(4 dishes) =3 (apples/dish)
However, in mathematics textbooks, it will be as follows.

[ 3 (apples) + 3 (apples) + 3 (apples) + 3 (apples) = 12 (apples) ]

4 (dishes)
DORepeated Addition VS Attribute
nDsfmmon by measurement: to get the
totg ﬂuant when the unit quantity
t e number (amount) of unit are A
DArea C
DOCartesian Product
. Descartes
OCombinatory 1687 ]
OTree Diagram
DOSplitting BE:BC = BD:BA, then BE x BA = BC x BD.

unit, it can be seen as BE = BC x BD.

ez

Problem of English Notation

Which one is operator in English?

Add a to b: b + a, bis addend and a is augend

Subtract a from b: b - a, b is minuend and a is subtrahend
Multiply a by b: a x b, a is multiplier and b is multiplicand
‘atimes b’ a x b looks ‘(a x) b’

Divide a by b: a = b, a is dividend and b is divisor

Find the answers Give me the situation (story problem)
1=(2)~ for the following compound expression
1@~ 1) (3+2)x2+5
=2 2) 2x(3+2) =5
1-(x)—
2’
1-(2+)—
1,
1= G0 ek
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Problem of English Notation 2

23 x 7: Multiplier 23, Multiplicand 7

The repeated addition flow 2 for the addition
Model A Model B
Fﬂ for Model A Fﬂ el B 23 Multiplicand?
X 12 w o +
m} N P, - rg;" 3{_671 Multiplier?
[ﬁﬂ ] SR v [jm

How do you explal

23 Multiplicand for row 7

BE  fwfrean “
rﬁ‘] 502 fs2+42+42+4242) v
B |se}ereaan w
[@ﬂ 752 [524242+242+242) v

[5PER sz b 2eze20202020202 v
iy .

i

x_7 Multiplier of row 7

161

I

e

Problem of English Notation 2 (Continued)
[ Review ]
§ | axt=teiet Sxi=t+1+1 W g+ InJapanese
£ (@ (o (o) o dx2=2+2+2 § thereareno
F | 3x2=24242 the numper 3%3=343+3 85 = roblem
% | ©0) (00) (o0) ofems  Gxd=4+d+d ir H E t
§ | 3x3=3+343 3%5=5+5+5 sE H etween
(000) (000) (000) 3x6= 34 g Japanese
g3 g5 explanation
oo ¢ B H N
;% |In English, 3x2 means 3 times 2. D ﬁ :;'3 g H and notation.
] H ]
& |[in Japanese, 3x2 means 3,2 imes. | ) &, i1 H
— 3 8 £
[ P e || | 52 (3§ 2
2 | ax1=3 23 85 2
8 | (o00) e g s £3 2
& | 3x2=3+3 o ;E; h §
Q| (o00) (oo0) (Emm=dy 4] £ E
S | axa=3+34a 3x5=3+3+3+3+3 gS = H
2 | (000) (000) (000) 3x6= £ | =
= s/ 7

Why there are four chapters? Why this order?

These Multiplication Chapters are a best
chapter for knowing how Japanese try to
develop students who learn mathematics for
themselves bﬁscd on what they Ic'imcd s

© Tt s Ciuies © Vareus Shapes
© Vertce Adaition () Teling Tine
°

e
© tinbars ug 10,1000 ©) Sewrton o i Fen. ©) Lo (1)

@ Muitpication(3)--

For Knowmk‘ it, we should review what we
Ieamed until last 15 lessons!
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The representation/model tor the base ten place value system: Count by 10

Bt
0 Numbers Larger than 10 2 How many are theref

irteniown ) f

1| How many dragoefies wre there?

Count by 10:
10 is a unit
for counting

Qs

S an oy € Why Z& instead of 217
Why we need the line of number, here? Y
Count by 2, 5, and 10 through Grouping

8] Wnere shouid you put these cards? QCstouaser J

3] Loty coumt

b
"se 48 Ve 48 26 %

1] How many acorns did they pick u?

fiof 1] _mM m

o el [ el T [=)

2810]010)810 Rl
T o ot rober 0 the ottt | (o vl “"“"“""‘
S By
2 [x]u[i]
= =i = Yoon e
ool el |

o [18]7 more acoems.

Look for Numbers

P Let's look for pairs around us

Number can be
seen under the
varlous units by
using of
concrete object on
situations,

Itis a preparation of
multiplication




08/05/2021

5 ) Do you remember what you =
3 | Addtion (1) = o learned? PReviEw | Introduction of 0 Mulnphcano 1)
~ — Multiplication
What's new? ‘
Learning situ: Learning situati Why there are ' a 2 J,
for addition / R (o cubtraction apples and DO &'
are Explain the situation ] Explain the situation bananas? @0 oo ap > ‘
e by addition . ¥ by subtraction Bl éroviasoasy B Lot ok o thins whar thars & 5 ame
> Three D How many apoles ars there? imber o mach dah B donts o dngres the
2 doughnuts for 2 How many doughruts are there? R
each dlSh and 3 What is the dfference between the numbers of rn. total number of cukes \nlxpnnnﬂ‘:
g ; sepies snd dovshnuts cn each dah? Zpar dishons | dishes mokes
five dishes
Yom s b o] T wmevmenii
Thers » Five dishes TR | Tiies [ i
oy e ki The total number of doughnuts can be expressed as ~
ok and three R R i s e o [ i
blocks blocks n ot - doughnuts for A T s | Tobkiusse | B
" Knowing situations explained by sentences and translation each dish i

aiagram winl use

See the situation for mulﬂp‘lcmmﬂ Math expression Why thel’e are foul' Cha pter87 Why th|s Order7

Multiplicative Situation A, B, C, -+ Multiplication ~Repea
Pictures & Diagrams apa am as an operation -ddlllan

i 2nd grade P P
3y using N 1 C‘—‘ =2 Contents <™ 3:::::‘ 33:1:1:’“
A Set of Group and a number of se N A Set of Group x a number of set . o
© sancins iaren. © Laraeh()
Numbers &
oot

© Mutilication()-------
B

#8823
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ol
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28
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2 Properties of Rows

iltiplication are

Proceduralization

\\ A Set of Group x a number of set U

Why there are four chapters? Why this order?

C‘—‘ w2 Contents

© Multiplication(1)
By o 24 Mpickin e

See the situation for multiplication

Multiplicative Situation A, B, C, -+
Pictures & Diagrams
3y using
A Set of Group and a number of set

~Repeated
addition

Tape Diagram & Times g

© Tookg o Cucduices €3 Varus Shapss
© vertcs agditon ) Teling Tine
o

© Manbars ua 101000 ©) Setreton s i en. ) Laraeh())

Every two-pages for each row is the same manner! Why?

N

D) vuspication 2) o

2
2
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3
3
36
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el il
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I

2
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For Learning the ways to extend the multiplication rows
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_ Properties of Rows. . & Writc down what you have lcarme T Change the order of he row numbers yoursell and try.
See the situation for multiplication
2 s bl wwel1]2]s4]s]6]7]8]e
Multij ive Situation A, B, C, -+ [~ F b 0 ons. epga_e 11203 I n
Plctluves & Diagrams Proceduralization e addition -
3y using r rowof2 |2 4
A Set of Group and a number of set =% A Set of Groupx a numberufset! rowof3 | 3 15
rowofd | 4 2
rowof5 | § i5

Change the order of the row numbers and make another

midtiplication table.

s —*| 1 |2 34|56 7|80
row of 3

row of 4

row of 2

o (nlawlf

row of §

(@ Change the order of the row numbers yourself and try.

- _ = Properties of Rows
See the situation for multiplication

: What is the next Lesson? Can you imagine?
Multiplicative Situation A, B, C, - . ST Repeated

Pictures & Diagrams Taj - addition o
3y using - - (\-‘ w2 Contents 3 &
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© Vet Addtin @ Teing e

A Set of Group and a number of set A Set of Group x a number of set #
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Gakko Tosho: Study with your friends:
s, #A% Mathematics for Elementary School Series

¢
= —3 Primary School Textbook
‘J\ e X T D oo e
1

| Beundmerumindon
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v
2010 Edition
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