
05/05/2021

1

Free Program for SEAMEO School Network 
from the University of Tsukuba, Affiliate Member of SEAMEO 

Teaching Mathematics to Develop Mathematical Thinking as Higher Order Thinking: 
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 Education

Adopting a 21st

Century Curriculum

A
c
q

u
is

itio
n

R
e
fle

c
tio

n
A

p
p

re
c
ia

tio
n

s

Curriculum Standards: SEABES-CCRLS( by SEAMEO-RECSAM (Mangao, Ahmad, Isoda; 2017)
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HOTS is 
Math. T.

Review

Those 
terminology 
distinguish 
tasks and 
explain task 
sequence 
for the 
preparation 
of future 
learning. 

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

Using what you already knew on the past 11 lessons!Review

 Participants of this program are able to imagine the ways of 
learning from the past process of learning. 

 Participants need to 
consider what’s new.

L12: How to introduce 
column addition and 
subtraction

L13:           ?
L13: How to extend 
column addition and 
subtraction

What is the number?
We usually teach:
• Existence and necessity

• Order/Larger or Smaller/

Greater or Less

• Operations

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

For what?
Number sense?

In Japan:
Make sense (understand 
meaning)
Think about how to 
calculate/operate/find the 
easier way to answer
Acquisition of proficiency

Try to teach how to extend 
the number

What is multiplication?
How do you introduce it?
Multiplicative situations (Vergnaud)

 Isomorphism of measure
 Product of measure
 Unique measure space

Binominal operation
 Multiplier x Multiplicand
 Factor x Factor

Repeated Addition VS Attribute

Definition by measurement: to get the 
total quantity when the unit quantity 
and the number (amount) of unit are 
given.

Area

Cartesian Product

Combinatory

Tree Diagram

Splitting

Operator
 Multiple from two side

Open Access

BE:BC = BD:BA, then BE × BA = BC × BD. 
If BA is a unit, it can be seen as BE = BC × BD.

Descartes
1637

Problem of English Notation

Which one is operator in English?

Add a to b: b + a, b is 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

‘a times b’: a x b looks ‘(a x) b’

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

Find the answers

1→(x2)→ 2

1→(2x)→ 2

1→(÷2)→
1

2

1→(x
1

2
)→

1

2

1→(2÷)→2

1→ (
1

2
x)→

1

2

Give me the situation (story problem) 
for the following compound expression
1)   (3+2) x 2 ÷ 5
2)   2 x (3+2) ÷ 5
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Problem of English Notation 2

How do you explain?

No Problem: Fibonacci’s Liber Abaci (1202), Gregorio Reisch’s Margarita Philosophica (1504)

Origin of Problematic: William Oughtred’s Clavis Mathematicae (1631)

Problem of English Notation 2 (Continued)

• In Japanese 
there are no 
problem 
between 
Japanese 
explanation 
and notation.

Learning situation 
for addition
Explain the situation 
by addition

Learning situation 
for subtraction
Explain the situation 
by subtraction

Do you remember what you 
learned? 

Knowing situation and translation

Introduction of 
Multiplication

What’s new?

Why there 
are apples 
and 
bananas?
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2005 Edition
2010 Edition

Primary School Textbook
2001 Curriculum
2005 Japanese Edition  
2005 English Edition
↓
2010
Thai Ed.

2012 Mexico Ed.
2019 Chile Pro. Ed.

2011 Curriculum
2011 Japanese Edition
2011 English Edition
↓
2019 Papua N.G. Edit.
2020 Indonesian Edi.

2020 Chile Ed.

2015 Japanese-Edition
2015 English-Edition

2020 Curriculum
2020 Japanese Edition
2020 English Edition
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Junior High S. Textbook
2012 Curriculum
2016 Japanese-Edition
2019 English-Edition
2020 Indonesian-Edition
202X Thai Ed.4
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Gakko Tosho: Study with your friends: 
Mathematics for Elementary School Series

Isoda, M., Tall, D. (2019). Junior High School 
Mathematics Textbook, Gakko Tosho

NEWEST EDITION
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