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Using what you already knew!Review

Acquisition
Reflection

Appreciations
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HOTS is 
Math. T.

Number
• Existence and

necessity
• Order

Larger or 
Smaller
Greater or Less

• Operations

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

By using what children learned!
Task sequence for preparation of future

Review

What children already prepared?
 On content
 On Thinking and Process
 On Values and Attitudes

What did we learn about Japanese principle
to develop mathematical thinking

Left-Situation
Difference-Situation

Left
↓
Difference

Difference
↓
Left

VS

If children write the 
situation by 2+2=4 instead 
of 4-2=2 at the 
introduction of subtraction, 
how do you assess?

If children answer the 
situation 7+5 =12 by 
counting, what preparation 
is missing in your 
teaching?

Task sequence what students already knew.

Review

Task sequence of Japanese 
textbook is prepared for future 
learning.
The role of teachers:
 Using learned before
 Studentsʼ sense making

What did we learn about Japanese principle
to develop mathematical thinking

Left-Situation
Difference-Situation

Left
↓
Difference

Difference
↓
Left

VS

If children write the 
situation by 2+2=4 instead 
of 4-2=2 at the 
introduction of subtraction, 
how do you assess?

If children answer the 
situation 7+5 =12 by 
counting, what preparation 
is missing in your 
teaching?

Subtraction of 
Different Sets

Task sequence what students already knew.

Review

How Japanese develop students who think mathematics by and for 
themselves.
 Interpret the childrenʼs understanding from their replies and consider

how their ideas are related with the past task sequence.
 In relation to the past (already learned) task sequence:

 Utilize their idea positively for making clear the todayʼs task.
 If necessary, going back to the past task which is necessary for 

understanding todayʼs task.
What students can do to approach the unknown task is only using what 
learned before. As long as students use their learned knowledge, teachers 
should listen and ask others to consider.

Task sequence of Japanese 
textbook is prepared for future 
learning.
The role of teachers:
 Using learned before
 Studentsʼ sense making

Develop students who will make sense by and for themselves

Task sequence for preparation of future learning: Review
Questioning to others (Attitude), Easier & Beautifulness (Value)
Composite and de-composite of numbers(content), Cardinal Number (content, idea), Compare (idea)

Math expression
Addition: operationAltogether Situation A, B, C, …

Concrete Object
manipulative

Explanation by sentences

Explanation with blocks
Semi Concrete Object Math sentence

addition

Story Problems
Mathematical Modeling

How many times did children experience?

Additional sentence to explain manipulation of concrete and semi-concrete object at the beginning.
Addition is a binominal operation.

Counting VS Adding

Review

What is addition?
On situations in our life: It is the object for addition.
• Altogether, Increase, Different Sets: the ways of translations

and conceptualization
• It can be answered by counting.
• If counted, it is not the answer of addition but the same 

answer with counting on natural number.
• Counting is necessary for the confirmation of sum on natural

number.

On the world of number (mathematics): not denominated 
number/not quantity
• Number(Existence/ necessity, set/cardinal), Order, Operation
• Addition is a binominal operation;

It cannot be answered by counting but answered by memorized calculation such as composite of numbers.
• Operation put the structure into Number Set!

Equivalence class: 
4~(2+2), 4~(1+3). 4~(3+1)
(2+2)~(1+3)? (1+3)~(3+1)?
Commutativity, Associativity

• Addition is the inverse operation of subtraction.

Children find another 
beautiful structure/ 
pattern of numbers 
by using equivalence 
class on addition 

Addition activity for what? Review
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Review

Task Sequence of Addition (1)
Do you remember how 0 was introduced in L2? 
Getting proficiency of meaning and skill
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Review

Letʼs explain task sequence by using learned terminology

 Left-Situation
 Concrete Object
 Semi-Concrete Object
 For 

Explanation 
by 
sentences

 For 
Learning 
the way of 
translation

 Left-
Situation 
question

 De-
Composite of 
numbers

 How to 
represent?

 Left Situation
 Semi-concrete 

object
 De-Composite 

of numbers
 Translate them 

into 
mathematical 
sentence for 
subtraction

 Concepturalzat
ion

 Subtraction 
is a 
binominal 
operation.

 De-
Composite of 
numbers

 The World of 
subtraction.

 Translation 
from 
subtraction 
expression  
to the story 
problem for 
left situation

 Now every 
task is 
explained by 
terminology.

 Which task 
can you skip?

 CANNOT !! 
Because
each task has 
some role on 
the process of 
modeling.

 It is third time.
 Terminology

is necessary
to consider
the task
sequence

Letʼs explain task sequence by using learned terminology

 Proceduralization
 World of Number 

on Subtraction
 Beautiful pattern 

but it is not the 
same pattern as 
addition

 Minuend and 
Subtrahend

 Second time of 
arrangement of 
cards

 Permanence 
of Form for 
subtraction 
with 0

 Difference 
situation

 Conceptualizati
on of difference 
as subtraction

 One to one 
correspondence

 Acquiring 
proficiency on 
meaning of 
subtraction 
on left and 
difference 
situations

 Acquiring 
proficiency 
on skills and 
meaning

 Now every task is explained by terminology.
 Each task has some role on the process for modeling, conceptualization and 

proceduralization.
 Terminology is necessary to consider the task sequence

What is subtraction?
On situation in our life
• Left, difference
• It can be answered by 

counting but...
On the world of number

What is addition?
On situations in our life: It is the object for addition.
• Altogether, Increase, Different Sets: the ways of translations 

and conceptualization
• It can be answered by counting. 
• If counted, it is not the answer of addition but the same 

answer with counting on natural number.
• Counting is necessary for the confirmation of sum on natura  

number.

On the world of number (mathematics): not denominated 
number/not quantity
• Number(Existence/ necessity, set/cardinal), Order, Operatio
• Addition is a binominal operation;

It cannot be answered by counting but answered by memorized calculation such as composite of numbers.
• Operation put the structure into Number Set!

Equivalence class: 
4~(2+2), 4~(1+3). 4~(3+1)
(2+2)~(1+3)? (1+3)~(3+1)?
Commutativity, Associativity

• Addition is the inverse operation of subtraction.

Review

Binominal operation but the 
arranged pattern of subtraction 
cards is not the same as 
addition cards arrangement

Addition is the inverse operation of subtraction.
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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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