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 The Programme for International 
Student Assessment (PISA), 
conducted every three years by the 
OECD, assesses the reading 
literacy, mathematical literacy, 
scientific literacy, and problem-
solving skills of 15-year-old 
students.
In 2018, 78 countries and 
economies participated.

 Japan consistently ranks among 
the top performers in all 
assessed domains in every cycle.

The Program for International Student Assessment(PISA)

Before we begin・・・



Japan has a small gap in academic achievement between top and bottom students
Especially, there are few bottom students.  

Mathematical thinking skill 

Difference in 
scores between 
those in the top 
95% and those in 
the bottom 5%.
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Japan, not only a small group of high-achieving 
students, but also raises the overall level of 
achievement across the entire student, resulting 
in relatively small learning gaps.

Why？

“Structural Understanding of Numbers”, 

“Learning Consolidation”, and “Textbook Design”



What I would like to think about together today

・  What kind of understanding of numbers is needed so that not only a small 
group of high-achieving students, but all students, can smoothly 
understand and master the learning content?  What does it mean to ensure 
the consolidation of learning?

・ What kind of textbook structure enables not only a small group of high-
achieving students, but all students, to smoothly understand and master 
the learning content?

1. Moving beyond counting
(Understanding numbers as structured units)

2. The importance of consolidating learning content
3. Textbook structure and the presentation of tasks that make (1) and 

(2) possible

Today’s my talk



1. Moving Beyond Counting
(Understanding numbers as groups / as units)



Our key question:

Why do children always count numbers?

Introduction to a JICA Project Study

“Analysis of Mathematics Challenges in Zambian Primary Education”

1. Moving Beyond Counting
(Understanding numbers as groups / as units)







 This child understands the meaning of division. 

However, the child does not perceive the number 95

as being composed of nine tens and five ones.

 As a result, the child interprets 95 as a number made 

up of 95 individual ones and counts one by one all 

the way up to 95. In other words, the child lacks (or is 

unable to use) structural thinking about numbers.

 For children who understand numbers in this way, 

calculation becomes a time-consuming and 

cognitively demanding task.



Student Workbook Development (Finalized through repeated trials)



結果





Before intervention After intervention



Why do children always count numbers?

Our answer：
Because children are taught (and often encouraged or
even forced) by teachers to rely on counting in all kinds
of mathematical activities, including calculation.

The ability to understand numbers as structures (or groups) can be 

developed through instruction. In other words, it is neither an innate 

human ability nor a skill that is automatically embedded in culture.

Therefore, teachers need to explicitly address and teach this ability.

It is important to understand numbers as structures, 

not just to count them.



Addition of 

Single-Digit Numbers

Composing and 

Decomposing 10

Reference: Japanese Grade 1 Mathematics Textbooks

(Similar content will be included in the mathematics textbooks currently under development for Mozambique.)

Subtraction as the Inverse of Single-Digit Addition



Addition

1. Addition of digits up to 10

2. Addition of digits up to 18

Addition of more than 2-digit numbers

42

＋29 

71

1) 2 ＋ 9=11

2) (1+4)+2 = 7

5358

＋2762

8120

1) 8+2 = 10

2) (1+5)+6 = 12

3) (1+3)+7 = 11

4) (1+5)+2= 8

1-digit ＋ 1-digit

It is possible to add all numbers using the addition of a 1-

digit number + another 1-digit number.

5.83

＋4.16 _

9.99

1) 3+6 = 9

2) 8+1 = 9

3) 5+4 = 9

2. The importance of consolidating learning content



Substraction

1. Subtraction of digits up to 10

2. Subtraction of digits up to 18

It is possible to do subtractraction of any numbers 
using subtraction up to 18

44
－28

16

1) 14 － 8 = 6
2) 3 － 1 = 2

5358
－2762

2596

1) 8 － 2 = 6
2) 11 － 6 = 5
3) 12－7 = 5
4) 4－2 = 4

Subtraction of the inverse of an addition of 

two numbers to 1 number (up to 18)

Subtraction of numbers greater 
than or equal to 2

6.15
－ 4.2 .

2.95

1) 5-0 = 5
2) 11-2 = 9
3) 5-4 = 1



Multiplication

It is possible to do multiplication of any numbers 
using 1-digit ×1-digit

46
×  8
 368

1) 8 × 6 = 48
2) 8 × 4 = 32

158
× 35

1) 2×7 = 14     4) 1×7 = 7
2) 2×1 = 2       5) 1×1 = 11
3) 2×3 = 6       6) 1×3 = 3

3.17
× 1.2 .

2.95

1) 5×8 = 40     4) 3×8 = 24
2) 5×5 = 25     5) 3×5 = 15
3) 5×1 = 5       6) 3×1 = 3

1×1 2×1 3×1 4×1 5×1 6×1 6×1 7×1 8×1 9×1

1×2 2×2 3×2 4×2 5×2 6×2 6×2 7×2 8×2 9×2

1×3 2×3 3×3 4×3 5×3 6×3 6×3 7×3 8×3 9×3

1×4 2×4 3×4 4×4 5×4 6×4 6×4 7×4 8×4 9×4

1×5 2×5 3×5 4×5 5×5 6×5 6×5 7×5 8×5 9×5

1×6 2×6 3×6 4×6 5×6 6×6 6×6 7×6 8×6 9×6

1×7 2×7 3×7 4×7 5×7 6×7 6×7 7×7 8×7 9×7

1×8 2×8 3×8 4×8 5×8 6×8 6×8 7×8 8×8 9×8

1×9 2×9 3×9 4×9 5×9 6×9 6×9 7×9 8×9 9×9

1-digit × 1-digit Multiplication of more than 2-digit numbers



Exercises to acquire fluency of basic addition



Exercises to acquire fluency of basic addition



Exercises to master multiplication table



3. Structure of the Textbooks Being Developed under PRECEP

1) “Problem”: Presenting a new task (problem situation)

A problem designed with attention to links to the previous lesson  

and the overall learning progression (curriculum sequence).

2) “Solution”: Solving using learners’ prior knowledge

Careful, step-by-step explanations.

3) “Summary”: Summarizing what has been learned

A recap of key new content (formulas, terms, methods, etc.).

4) “Practice”: Practice exercises for today’s lesson

Providing sufficient volume of practice to support mastery and 

retention.

All lessons are structured following the same flow



 Because mathematics learning is highly sequential, it is 

difficult for students to understand new content unless 

they have sufficiently mastered what they have learned 

previously.

 Reviewing the necessary prior content before 

introducing new topics makes learning more effective.

 In the “Review (Recorda)” section, previously learned 

content is organized and summarized, helping students 

consolidate their understanding.

A review page designed to build readiness for learning new content



 At the end of each section, a lesson 

titled “Exercícios de consolidação” 

is provided. By working on these 

practice exercises, learners can 

review the content studied in that 

section and consolidate their 

understanding.

 Similarly, at the end of each unit, a 

lesson entitled “Vamos confirmar o 

que aprendemos na Unidade” is 

included. Through these exercises, 

learners review the entire unit and 

strengthen their overall 

understanding of the content.

A practice page designed to consolidate learned content

End of each section End of each unit



Thank you very much for 
your opinion and questions

skusaka@naruto-u.ac.jp
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