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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

Adopting a 215t
Century Curriculum

How do you teach? Why?

Lesson 14: What is multiplication and How to introduce it

Isoda, Masami. Prof., Faculty of Human Sciences
Director of CRICED, The University of Tsukuba, Japan
With collaborations of
Maitree Inprasitha, Nisakorn Boonsena and Teh Kim Hong

Revitalizing
Teacher Educa

e Math

| Thinking and P }

1
Mathamatical Ideas for _ Mathematical Thinking:
Set, Unit, Compare,
Operats. Algoim,

f
7 Mathematical Activities for
Generallzation and Specialization Problem Sclving

Extension and Integration Exploraticn and Inguiry

| principle, and  Inductiv logical and Deductive reasoning Mathematical Maodeling

Van ed represantation such  Absi
as table, diagram,

expressions, graph and
translations. Thinking forward and backward

acting, Concretizing and Embodiment Conjectus Justifying and Proving
Objectifying by representing and symbolizing ~ Canceplualization

Relational and Functional thinking and Proceduralization
Represantation and Sharing

« Numbers & Operations

- 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

« Extensionof Mumber and * Number & Algebra

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)

p}epavatio|1
of future
learning.

Using what you already knew on the past 11 [essons!
P

L1: Introductive discussion to develop mathematical thinking

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.

What is the number?
We usually teach:

« Existence and necessity

Make sense?

For what?
Number sense?

In Japan:
Make sense (understand
meaning)

« Order/Larger or Smaller/
Greater or Less

easier wa

Acquisition of proficiency

« Operations

How do you teach?

Acquisition of proficiency?

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)

+ Isomorphism of measure

v Product of measure

+ Unique measure space
OBinominal operation

v Multiplier x Multiplicand

v Factor x Factor
DRepeated Addition VS Attribute

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)

nDsfmmon by measurement: to get the

totg ﬂuant when the unit quantity

t e number (amount) of unit are A

DArea C
DOCartesian Product

Combinat Descartes
OCombinatory 1657 ]
OTree Diagram
DOSplitting BE:BC = BD:BA, then BE x BA = BC x BD.
DOperator If BAis a 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+2x2+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

The repeated addition Row 2 for the addition
ModelA  for adel & fodel & on odel B
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23 x 7: Multiplier 23, Multiplicand 7

23 Multiplicand?
7 Multiplier?
161

How do you explain?

23 Multiplicand for row 7

>

x 7

Multiplier of row 7
161

~ LIBRLIILARITHMETICE PRACTICAE

No Problem: Fibonacci's Liber Abaci (1202), Gregorio Reisch's Margarita Philosophica (1504) YO prits
Origin of Problematic: William Oughtred’s Clavis Mathematicae (1631) l“g‘m\s«
Exenipld huius fibiungas : utd dicis dariusintelligam?’ MAG,
Exemplum fumas in numero priovi, E prim qui
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Problem of English Notation 2 (Continued)

o | Addtion(l) -

learned?

Introduction of
Multiplication

What's new?

Why there
are apples
and

bananas?

Multiplicaué 1)

1
D How many apples are there?

2 How many doughruss are there?

I What is the dference between the rumbers of

seples and doughnuts on each dah?

R

Th total number of doughnuts can be sxoressed as
3 pac dish and § dishas maken 15~

the same
number on each dish like doughuts and express thel

o

The total number of cases is axpressed as

“ 2per dish and

The total number of

per dish and

The total number of

oer dsh and

dishes makes

is xprossed s
dishes moes

s expressed as

dahes mases
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SEAMEO Basic Education
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Common Core Regional
Learning Standards (CCRLS)
in Mathematics and Science
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MATHEMATICAL
THINKING

VDo £ b e G

Do you remember what you

Learning situation

for subtraction
Explain the situation
by subtraction

Teaching
Multiplication
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Gakko Tosho: Study with your friends:
% Mathematics for Elementary School Series
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