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1. Using 4 steps of Open Approach to change 
traditional teaching 

o The most difficult part to get started is second step 
“students solve the problem by/for themselves while 
teacher observes “students’ ideas”  

2. Introducing new school mathematics  

3. Using ‘Flow of Lesson” as a framework to read the 
textbooks 

o Examples of using the framework to analyze the 
lessons 
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Topics for Today  
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1.Using 4 steps of Open 
Approach to change 
traditional teaching 
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• Change teacher’s beliefs about their 
eye to observer their students. 

• Let’s them try to teach without any 
explanation but allow students to 
engage in “Problem Situation” 

How to get started Lesson Study? 



demonstrating, questioning, 
describing, lecturing, etc., 

transmit 

A teacher 

Contents 

memorizing 

Z..Z..Z 

Students Inprasitha, 2011 

An Example: A traditional teaching approach 
we are so familiar with…. and Its PD  
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All rights reserved by Center for Research in Mathematics Education, Khon Kaen University 

More than 50% of time  
in class 
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Introduction New Teaching Approach: 
Open Approach 

Philosophy : A problem cannot be given. 

Principle: Students have to solve their 
own problem by themselves.  

How can we set “suitable Problem 
Situation” for our students? 

(Polya, 1945) 



Four Step of Open Approach as 
Teaching Approach 

Posing open-ended 
problem or task in order 
to be students’ problem 

Teachers observe/take 

note students’ ideas, 
not intervene students’ 

problem solving 

Discuss and compare 
“students’ ideas” and help 

them to express their 
reasons 

Summarization and 
grouping ideas that 

emerged in the classroom 

bridging to “mathematical 
idea” 

Inprasitha, 2011 
All rights reserved by Center for Research in Mathematics Education, Khon Kaen University 



Teachers collaboratively 
design problem 

situations, once a week 

Teacher teaches by 
using Open Approach in 

normal classes 

The School principal  
reflects with LS team 
and other teachers 

once a week (Whole 
school approach) 

Inprasitha (2009) 

A School-based Lesson Study  
Weekly Cycle 

All rights reserved by Center for Research in Mathematics Education, Khon Kaen University 
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2.Introducing new 
school mathematics  



Christian Felix Klein  
One of his major concerns was the perceived gap between 

school mathematics and university mathematics which from 

the 1890s lead him to engage in the improvement of 

mathematics education. Klein’s program for the restructuring 

of the relationship between secondary and tertiary 

mathematics dated May 1900 is considered a key document 

for mathematics education reform (for details see Schubring 

1989) and involved the introduction of analytical geometry 

and calculus to the mathematics curricula of secondary 

school. Klein’s (1902-1908, 2004) “Elementary mathematics 

from an advanced standpoint” is legendary. 

“ 
“ 

(25 April 1849 – 22 June 1925)  

Introducing New Ideas for  
“School Mathematics” 
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university 
mathematics 

Mathematics Education 

school 
mathematics 

One of his major concerns was the perceived gap between school 

mathematics and university mathematics which from the 1890s lead him 

to engage in the improvement of mathematics education.  
“ “ 

ไชโย!! 
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Introducing New Ideas for  
“School Mathematics” 

• School mathematics should not focus on 
“topics”. 
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การบวกจ านวนท่ีผลลพัธไ์ม่เกิน 20 

• การบวกครบสบิ 
• การบวกจ านวนหนึ่งหลกัสองจ านวน 
• การสลบัทีส่ าหรบัการบวก 
• การบวกจ านวนสองหลกักบัจ านวนหนึ่งหลกั 
• การบวกจ านวนสามจ านวน 

Topics in Thai 
textbook 
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การบวกครบสิบ 

บทที่ 6/Slide3.JPG
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การบวกโดยวิธีการนับต่อ 
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Exercise in  
example 
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การบวกโดย 
วิธีการบวกให้ครบสิบ 
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แบบฝึกหดั 
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Introducing New Ideas for  
“School Mathematics” 

• School Mathematics should focus on 
“Students’ ideas”. 

• “Students’ idea start from real world 
situation.” 

• Teaching is bridging between “students’ 
idea ” and “mathematical ideas”. 
 



 

2016 

Jaopooluongupathum10 School, Maesai,Chiangrai. 

Maesai Chiangrai. 
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Maesai,Chiangrai. 

KKU 

Jaopooluongupathum10 School, Maesai,Chiangrai. 
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Students in 1st grade at Jaopooluongupathum 10 School, 
Maesai,Chiangrai  

Subtraction (1)  



All rights reserved by Center for Research in Mathematics Education, Khon Kaen University 

Real World 



All rights reserved by Center for Research in Mathematics Education, Khon Kaen University 

Real World 



All rights reserved by Center for Research in Mathematics Education, Khon Kaen University 

Real World Semi Concrete World 



All rights reserved by Center for Research in Mathematics Education, Khon Kaen University 

Real World Semi Concrete World 
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Students’ worksheet 
Jaopooluongupathum10 School, 

Maesai,Chiangrai. 

All rights reserved by Center for Research in Mathematics Education, Khon Kaen University 

ปี 2016 
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Students’ worksheet 
Jaopooluongupathum10 

School, Maesai,Chiangrai. 
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ผลงานท่ีสะท้อนการคิดของนักเรียน 
โรงเรียนเจ้าพ่อหลวงอปุถมัภ ์ โครงการพฒันาดอยตงุ จงัหวดัเชียงราย 

All rights reserved by Center for Research in Mathematics Education, Khon Kaen University 

ปี 2016 
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ผลงานท่ีสะท้อนการคิดของนักเรียน 
โรงเรียนเจ้าพ่อหลวงอปุถมัภ ์ โครงการพฒันาดอยตงุ จงัหวดัเชียงราย 

All rights reserved by Center for Research in Mathematics Education, Khon Kaen University 

ปี 2016 
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Students’ worksheet 
Jaopooluongupathum10 

School, Maesai,Chiangrai. 
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3.Using ‘Flow of Lesson”  
as a framework to read the 
textbooks 
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Flow of Lesson 
depend on  

contents of lesson and 
students’ idea  

A framework to help reading textbook: 
Flow of lesson 
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1 Representations of Real World; 
picture of children in a playground 

2. Semi Concrete Aids;  
   blocks, diagram 

3. Representations of 
Mathematical World; mathematical 
sentence, pattern, principle 

Real 
World 

Mathematic
al World 

Inprasitha (2016) in Thai 

A framework to help reading 
textbook: Flow of lesson 



Real  
World 

Mathematical 
world 

Theoretical Framework for design  
Mathematical Activities (Traditional)  

 
Transfer 



Mathematical 
world 

Real  
World 

 
Transfer 



Two birds 

Two trees 

Two mangos 



Three watermelons 

Three chairs 

Three lotus 



No orange, can be 
said “there is zero 
orange.” and Zero is 
denoted by 0. 

No bird, can be said 
“there is zero bird.” 
and Zero is denoted 
by 0. 

No fish, can be said 
“there is zero fish.” 
and Zero is denoted 
by 0. 



Theoretical Framework 
For design Mathematical Activities (New)  

Task/ 
Problem 
situation 

Mathematical 
Modeling 

Real  
World 

Mathematical 
world 

new 

Problem Solving 



In textbook 

think by themselves  
in other fields  

Such as mathematical thinking  

scientific thinking  
creative thinking 

ผ่านการแก้ปัญหา 

Life Long 
Learning Real  

World 

Task/ 
Problem 
situation 

โดยใช้ 
“วิธีการแบบเปิด (Open Approach)”  
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Examples of using the 
framework to analyze 
the lessons 



Example of How to design 
classroom teaching practice  
in Lesson Study classroom  

Using textbook which focus on 
“students solve problem  

by themselves” 

All rights reserved by Center for Research in Mathematics Education, Khon Kaen University 



Designing lesson plan base on 
students’ thinking and according 
with contents, materials, and 

teaching approach 

“ ” 



46 

Translate

d to Thai 
language 



Numbers and Calculation 

Geometrical Figures 

Quantities and Measurements 

Mathematical Relation 

All rights reserved by Center for Research in Mathematics Education, Khon Kaen University 
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Chapter 8  Addition (2) 
(Mathematics Textbooks Grade 1 Page 77) 

There are 9 children playing in the sandbox, and 

there are 4 children are playing a slider. How many 
children are there? 

Example of Lesson Study classroom in Thailand  



การบวก (2) คือการบวกที่ผลลัพธ์เกินสิบ 

Real  
World 



คาบที่ 1 จาก 12 คาบ 



1. What’re mathematical contents in this 
lesson? 

2. What’re real world situation in this problem? 

3. What are objectives hidden in this lesson? 
4. Anticipation students' ideas and identifying 

the reason for each idea.   
5. The sequence of teaching for support 

students' problem solving and think by 
themself 

Designing  lesson plan by using 
textbook and guidebook 





1.What’re 
mathematical 

contents in this 
lesson? 

1 



2. Let’s find the 
objective that 
hide in this 
lesson. 

2 



What’s real world 
that hide in this 

lesson? 

2 



2 

Why we use 
this picture? 
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ท าไม 
ตัวการ์ตูนต้องพูด

อย่างนั้น 

 



2 
ท าไม 

ต้องทบทวนเรื่อง
เหล่านี ้

 

ภาพสองภาพนี้
มีความหมาย
กับเด็กอย่างไร 
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3.Anticipation 
students' ideas 



3 
Anticipation students' ideas 

How do you discuses  
this idea? 

How do you 
discuses  

this idea? 

Student’s idea 2 

Student’s idea 1 

I will count from 9 to 13 

Add 1 to 9 to 
make 10. 

10 and 3 
is 13 
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The sequence of teaching for support 
students' problem solving and think 

by themself 
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3rd Grade 
Chapter 8: 

Division 
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2 types of division 
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67 



68 



69 
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Textbook in Division’s chapter 
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72 



73 
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Chapter 8  
Addition (2) 

หนังสือ/9+4/76-77.jpg
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หนังสือ/9+4/76-77.jpg
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1. Investigating “Real World” 

2. Let’s analysis what is “how to 
in previous lesson?  

3. Let’s analysis “Students’ 
difficulty ”. 

1 

2 

3 
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1 Representations of Real World; 
picture of children in a playground 

2. Semi Concrete Aids;  
   blocks, diagram 

3. Representations of 
Mathematical World; mathematical 
sentence, pattern, principle 

Real 
World 

Mathematic
al World 

Inprasitha (2016) in Thai 

A framework to help reading 
textbook: Flow of lesson 
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Investigating “Real World” 

หนังสือ/9+4/76-77.jpg
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Analysis “how to in previous lesson.  

หนังสือ/9+4/76-77.jpg


82 

หนังสือ/9+4/76-77.jpg
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หนังสือ/9+4/76-77.jpg
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เคร่ืองมือท่ีนักเรียน เรียนรู้ก่อนท่ีจะเรียน
เรื่องการบวกจ านวนท่ีมากกว่า 10  

oโครงสร้าง
ของจ านวน 
oค่านิยมเรื่อง
เลขฐานสิบ 

Analysis “how to in previous lesson.  

หนังสือ/G1/00026.jpg
หนังสือ/G1/00029.jpg
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เคร่ืองมือท่ีนักเรียน เรียนรู้ก่อนท่ีจะเรียน
เรื่องการบวกจ านวนท่ีมากกว่า 10  

oการบวก
แบบต่างๆ 
(การรวม, 
การเพ่ิม) 

Analysis “how to in previous lesson.  

หนังสือ/G1/00035.jpg


Analysis “how to in previous lesson?  
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- ความเป็น
กลุ่ม 

- การใช้
ค่านิยมเรือ่ง
การท าให้เตม็
สิบมาใช้เพื่อ
เรียนรู้
โครงสรา้ง
ของจ านวนท่ี
มากกว่า 10 

     การบรรยาย โดย รองศาสตราจารย ์ดร.ไมตรี อินทรป์ระสิทธ์ิ, คณบดีคณะศึกษาศาสตร ์ มหาวิทยาลยัขอนแก่น 
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หนังสือ/9+4/76-77.jpg
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หนังสือ/9+4/76-77.jpg
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หนังสือ/9+4/78-79.jpg
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หนังสือ/9+4/78-79.jpg
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Chapter 1 Numeral 1 to 5 and 0 
 

Chapter 2 Numeral 6 to 9  
 

Chapter 3 Addition two numbers, total not over 9 
 

Chapter 4 Subtraction two numbers, total not over 9 
 

Chapter 5 Numeral 10 to 20 
 

Chapter 6 Addition and Subtraction, total not over 20 
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One duck 

One orange 

One pencil 

1) Let count and tell the number of the things 
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Two birds 

Two trees 

Two mangos 

All rights reserved by Center for Research in Mathematics Education, Khon Kaen University 



Three watermelons 

Three chairs 

Three lotus 

All rights reserved by Center for Research in Mathematics Education, Khon Kaen University 



No orange, can be 

said “there is zero 

orange.” and Zero is 
denoted by 0. 

No bird, can be said 

“there is zero bird.” 

and Zero is denoted 
by 0. 

No fish, can be said 

“there is zero fish.” 

and Zero is denoted 
by 0. 

All rights reserved by Center for Research in Mathematics Education, Khon Kaen University 
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All rights reserved by Center for Research in Mathematics Education, Khon Kaen University 

Divide by 0 
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Real World 
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Students’ idea 1 

Add 1 and 
9 to get 10. 

10 and 3 
makes 13. 



Students’ 
idea 2 

104 
I’ll count from 9 to 13. 



“Take 8 from 9 then remain 1, take 2 

from 4 then remain 2, bring 8 add to 2 to 

be 10, bring 1 add to 2 to be 3, bring 10 

add to 3 to be 13”. 
 

“9 request 1 from 4 to make 10, then 4 

remain 3, bring 10 add to 3 to be 13”. 
 

“Take 7 from 9 remain 2, take 3 from 4 

remain 1, bring 7 add to 3 to be 10, bring 

2 add to 1 to be 3, bring 10 add to 3 to be 

13”.  
 

“4 request 6 from 9 to make 10, then 9 

remain 3, bring 10 add to 3 to be 13”.  

Students’ idea 

from textbook 



“9 request 1 from 4 to make 10, then 4 re

main 3, bring 10 add to 3 to be 13”. 

   

“4 request 6 from 9 to make 10, then 9 re

main 3, bring 10 add to 3 to be 13”. 

   

 

“Take 7 from 9 remain 2, take 3 from 4 re

main 1, bring 10 add to 3 to be 13”.  

   

 

“Take 6 from 9 remain 3, take 4 from 4 

remain 0, bring 10 add to 3 to be 13”. 

Students’ idea 

from textbook 



9 + 4 = 13 

All rights reserved by Center for Research in Mathematics Education, Khon Kaen University 


