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How Can SEAMEO QITEP in Mathematics Help Southeast Asian Mathematics 

Teachers (Including Indonesia) to Help Their Students to be Mathematics Learners 
by/for Themselves? 

  
The ability to think and to reason is very important to everyone. In Japan, to 
anticipate the change in the future, has been stated that the aim of education to 
develop qualifications and competencies in each individual school child, including 
the ability to find issues by oneself, to learn by oneself, to think by oneself, to make 
decisions independently and to act. However, many mathematics educators focus 
on skills and offer mostly procedural practice. The problem can be found in 
Indonesia and some SEAMEO member countries. They still use the paradigm of 
transferring knowledge from teachers’ brain to students’ brain. Another type of 
mathematics program leans more toward exploration of mathematical concepts 
through conceptual investigation. The teacher focuses attention on the pupil’s 
learning. However, to change and to improve the quality of teaching and learning 
process from a “typical” mathematics classroom to the new one and more 
innovative is not easy.  
 
Therefore, the questions can be aroused, (1) what should be done and how to help 
and facilitate student to learn mathematics meaningfully, to think and to learn by 
him/herself, and (2) what should be done and how to help and facilitate 
mathematics teachers in such a way that they can change their teaching and 
learning process such that they can help the learners to learn mathematics 
meaningfully, to learn to think and be independent learners. 
 
The answer of the first question, among others, is problem solving approach, 
because the first step of this approach is problem posing will give opportunity to 
students to explore mathematics idea and communicate among them based on that 
problem. The problems posed by teachers can help and facilitate students to think 
and enabling them to apply and extend what they have learned to new problem 
situation by/for themselves. The quality of the problem that will be posed by 
teachers depends on the quality of mathematics teachers, mathematics educators, 
resource books, assessment policy, and other factors. 
 
The answer to the second question, among others, is lesson study. However, lesson 
study is a kind of cultural activity. Lesson study is enhanced for developing 
learning community however without study theme for learning, it does not work. 
Teachers developed the system by and for themselves. Therefore, we need to change 
the mindset, attitude, and disposition of the mathematics teachers and educators 
in Indonesia about mathematics, students, learning, mathematical thinking and 
mathematical process, delivery system, assessment, the textbook and about lesson 
study itself.  
 

EXECUTIVE SUMMARY 
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A. Rationale 
 
It is important to learn from the foremost mission of the University of Tsukuba 
(University of Tsukuba, 2012:2) that the university will provide an environment 
that allows future leaders to realize their potential and capabilities to the full 
extend. Students now will be leaders in the next future. Therefore Ki Hadjar 
Dewantara (Majelis Luhur Persatuan Taman Siswa, 1977), the first Minister of 
Education of the Republic of Indonesia, who has been known widely in Indonesia 
as a national education father stated that: ‘Knowledge and cleverness are not the 
aims and goals of education; but there are only the tools. The flowers that will 
become fruits should be prioritized. The fruits of education are the mature in the 
mind of our children that will help them in their daily life and that will be useful for 
other people. It is clear that the maturity in deciding and ready to work 
cooperatively with other people will become the first importance.  
 
In addition, the ability to think and to reason is very important to everyone. 
Mathematics could be seen as the language that describes patterns (De Lange: 
2004:8, NCTM: 2000). Based on that statement, during mathematics teaching and 
learning process, students can learn to think, to solve problem, to reason, and to 
communicate. Therefore, Marquis de Condorcet as quoted by Fitzgerald and James 
(2007: ix) stated: “Mathematics … is the best training for our abilities, as it 
develops both the power and the precision of our thinking.” In addition, the 
National Research Council from USA (NRC, 1989:1), reminds us 24 years ago that: 
“Communication has created a world economy in which working smarter is more 
important than merely working harder. … We need workers who can absorb new 
ideas, to adapt to change, to cope with ambiguity, to perceive patterns, and to solve 
unconventional problems.” These two statements show the importance and 
relevancy of mathematics enhance the ability of our students thinking.  
 
In line with that, in Japan (Isoda & Katagiri, 2012:31) stated that the aim of 
education as follows: 
 

“ … To develop qualifications and competencies in each individual school 
child, including the ability to find issues by oneself, to learn by oneself, to 
think by oneself, to make decisions independently and to act. So that each 
child or student can solve problems more skillfully, regardless of how society 
might change in the future.” 
 

However, many mathematics educators focus on skills and offer mostly procedural 
practice. This form of instruction focuses on a lot of memorization and skill-and-
drill practice. Teachers offer lecture type instruction and then students complete 
the pages in the texts during class time. The conclusions of the research conducted 

 

 

Chapter I 

INTRODUCTION     
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by Shadiq (2010:56-57) stated that most teachers of mathematics in their schools 
use or implement the traditional ways during the learning and teaching process of 
mathematics. They still use the paradigm of transferring knowledge from teachers’ 
brain to students’ brain.  
 
Another type of mathematics program leans more toward exploration of 
mathematical concepts through conceptual investigation. Students use concrete 
materials, such as manipulative, and participate in experiments and kinesthetic 
demonstrations that exhibit mathematical concepts. This type of mathematics 
program matches to constructivism, the current issue in mathematics education. 
Therefore Haylock and Thangata (2007:35), stated that constructivism focuses 
attention on the pupil’s learning rather than on the teacher’s teaching. In Japan 
(Isoda & Katagiri, 2012:1) stated that Problem Solving Approach (PSA) can be 
implemented to help learner to develop mathematical thinking. 
 
In Indonesia, the objective of compulsory mathematics program are to help and 
facilitate learners to have a positive attitude and personal qualities needed to 
succeed in life, and has the knowledge and basic mathematics skills in 
communicating, arguing, and problem solving by using mathematics needed in 
their daily life and further education. However the results of TIMSS 2007 
(Kemdikbud: 2012b: 14) shows that only 5% of Indonesian students who can work 
on the problems in the high category and advance level [requires reasoning], while 
71% of Korean students could. In addition to Indonesia, only 78% of students can 
work on the problems in the lower categories that require only rote learning, so it is 
necessary to develop a curriculum that requires the effort to strengthen the 
reasoning ability. Kemdikbud: (2012A: 11) also stated the need of change in the 
process of learning from teacher-centered to process-centered to learner. The 
change of the textbook which contains only the subject matter to the textbook that 
includes the learning materials, assessment systems and competencies expected. In 
elementary level, Government also ask teachers to implement integrative thematic 
approach to all subjects in Grade 1 to Grade 6 in 30% of chosen elementary school 
in Indonesia.  
 
However, to change and to improve the quality of teaching and learning process from 
a “typical” mathematics classroom to the new one and more innovative is not easy. 
The factor that should be taken into account is teachers’ view and beliefs. In other 
words, the process of teaching and learning of mathematics in the classroom will be 
largely determined by teachers’ view and beliefs about mathematics and 
mathematics education. Frei (2008:8), for example, stated that often teachers feel 
comfortable teaching the way they were taught. It is what they remember and what 
they know, so it becomes the way they teach, regardless of whether they believe it is 
the correct way to teach. 
 
In line with the above statement, the below diagram designed by Goos and Vale 
(2007:5) suggested that some factors that most influence the practice of 
mathematics teaching and learning in the classroom is the teacher's beliefs and the 
classroom situation as indicated by the bold arrow. Goos and Vale (2007:4) also 
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stated: "Whether we are aware of it or not, all of us have our own beliefs about what 
mathematics is and why it is important." Furthermore, Goos and Vale (2007:4) 
quoted Barkatsas and Malone (2005:71) which stated, “‘Mathematics teachers’ 
beliefs have an impact on their classroom practice, on the ways they perceive 
teaching, learning, and assessment, and on the ways they perceive students’ 
potential, abilities, dispositions, and capabilities.” 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
To change and improve the quality of teaching and learning process from a “typical” 
or “traditional” mathematics classroom to the new one and more innovative is not 
easy. Teachers need to experience mathematics in ways that they will be expected 
to teach it. Mathematics teachers need concrete examples that can be used and 
implemented in mathematics classes. Teachers are more likely to implement the 
new approaches in their own classes if they have experienced it in their own 
learning experiences.  
 
B. Problem Statement 
 
Therefore the questions can be aroused:  
1. What should be done and how to help and facilitate students to learn 

mathematics meaningfully, to think and to find issues by oneself, to learn by 
oneself, to think by oneself, to make decisions independently and to act. So that 
each child or student can solve problems more skillfully, regardless of how 
society might change in the future. 

2. What should be done and how to help and facilitate mathematics teachers in 
such a way that they can change their teaching and learning process such that 

 

Figure 2. Goos and Vale suggested some factors that most influence in the practice 

of mathematics teaching and learning in the classroom. 
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they can help the learners to learn mathematics meaningfully, to learn to think 
and be independent learners. 
 

C. Scope in Solving the Problem  
 
The Ministry of Education and Culture of the Republic of Indonesia (MoEC) with 
other institutions, such as SEAMEO QITEP in Mathematics, nevertheless has an 
important role in providing guidance, expertise and scientific and technical support 
in addressing and solving those problems. In addition, SEAMEO QITEP in 
Mathematics since 2010 to 2013 actively participated in the APEC-Tsukuba 
conference on Lesson Study. Therefore, in solving those problems will be based on 
the Problem Solving Approach (PSA) and mathematical thinking for students and 
the Lesson Study approach for mathematics teachers. 
 
D. Objectives of the Study 
 
1. To find the ‘best way’ in helping and facilitating students to learn mathematics 

meaningfully, to think and to find issues by oneself, to learn by oneself, to think 
by oneself, to make decisions independently and to act. So that each child or 
student can solve problems more skillfully, regardless of how society might 
change in the future. 

2. To find the ‘best way’ in helping and facilitating mathematics teachers in such a 
way that they can change their teaching and learning process such that they 
can help the learners to learn mathematics meaningfully, to learn to think and 
be independent learners. 
 

E. Methodology 
 
The methodology will be used in this study will be literature review from several 
sources such as from books, textbook, journal, video, power point, papers and from 
internet, especially from ‘http://www.criced.tsukuba.ac.jp/ math/apec/’ 

 

F. The Benefits of the Study 
 
The results of the study can be used by several parties such as Indonesian 
Government, SEAMEO QITEP in Mathematics, mathematics teachers, principals, 
supervisors, schools and other institutions such as universities who provides 
teachers and Mathematics Teachers Association (in Indonesia are called as KKG 
and MGMP). Parents and community may also get benefit from this study. 
 
There are a further five chapters in this report. Chapter II discussed the meaningful 
learning, Problem Solving Approach (PSA) and the Lesson Study Approach in Japan 
and its success story. Chapter III concerns with what should be done and have 
done by Indonesian Government and SEAMEO QITEP in Mathematics in enhancing 
the quality of students and mathematics teachers. Finally, Chapter IV discussed 
the conclusions of the study and provides recommendations for further research. 



12 
 

 

 
This chapter discussed two terms from Japan, the first is the Problem Solving 
Approach (PSA) and the second is Lesson Study and its success story. Those two 
terms are very important and relate one to each other; Isoda & Katagiri (2012:1) for 
example claimed that the Problem Solving Approach is a result of Lesson Study. 
Before discussed about those two important terms this chapter will be opened by 
discussing the meaningful learning or learning with understanding. 
 

A. Meaningful Learning 
 
If learners are given three numbers as follow. 

37.131.512 
31.117.532 
23.571.113 

The question can be aroused are: 
1. Which number is the easiest to learn?  
2. Why? 
3. Based on the results, how to help our children to learn mathematics easily? 
 
The third number (23.571.113) is the easiest to learn only if the learner 
successfully able to relate to the first six prime numbers (2, 3, 5, 7, 11, 13) which 
has been learnt by and known to them. In other words, a student has to learn 
successfully the first six prime numbers (2, 3, 5, 7, 11, 13) before he/she learn the 
third number (23.571.113). So the task of teacher is to facilitate his/her student 
the relation between the first six prime numbers (2, 3, 5, 7, 11, 13) and the third 
number (23.571.113). The second number (31.117.532) is the second easiest to 
learn only if the learner successfully relate to the third number (23.571.113) in 
which the second number can be found from the third number (23.571.113) in 
reverse order. Otherwise the learner should memorize or implement the rote 
learning which is difficult for the learner. In addition students will face with 
difficulty to learn the third and the second number if they do not have the pre-
existing or prior knowledge. The first number is the most difficult number to learn 
because students they do not have the pre-existing. Follow these instructions. 
 

Instructions Example Note 

1. Choose any three-digit number, 
the hundreds digit is minimally 
two more than the unit digit. Say 
it as the first number (I).  

724 
(I) 
 

Why 726 cannot be chosen as 
the first number (I)? 

2. Change the position of the 
hundreds digit and the unit digits. 
Say it as the second number (II). 

427 
(II) 

Remember, only the position 
of hundreds digit and the unit 
digits that have to changed.  

 
Chapter II 

PROBLEM SOLVING APPROACH AND LESSON STUDY IN JAPAN 
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3. Subtract the second number (II) 
from the first number (I). Say the 
result as the third number (III). 

 

I – II  
= 724 – 

427  
= 297 
= III 

What do you learn from the 
process in subtracting these 
two numbers?  

4. Do the same procedure in number 
2 for the answer in number 3. Say 
it as the fourth number (IV). 
 

792 
= IV 

Remember, only the position 
of hundreds digit and the unit 
digits that have to changed.  

1. Do addition for III and IV.  
 

III + IV = 
297+792 
= 1089 

 

5. What is the result? 1089? Why? 1089  

 
 
The questions can be aroused among others are as follow. 
1. Why the result must be 1089?  
2. Are we sure about it?  
3. What is the level of certainty of the result?  
4. How do we persuade others? In other words, how to proof it?  

 
To proof it, the steps are as follow. 
1. Let the first number (I) is abc with a – c > 1.  

It means that abc = 100 × a + 10 × b + c.  

As an example, I = 724 = 100 × 7 + 10 × 2 + 4. 

2. The second number (II) will be cba = 100 × c + 10 × b + a. 

As an example, II = 427 = 100 × 4 + 10 × 2 + 7. 
3. What is the result of I – II?  

As an example, I – II = 724 – 427 = 297.  
Do not forget, what did you do when 724 – 427? What did you do to the unit 
digits, ten digits, and hundreds digits? 

abc  = 100 × a  + 10 × b  + c. 

cba = 100 × c  + 10 × b  + a 
 
The first step that very important is to manipulate abc to be: 

abc  = 100 × (a – 1)  + 10 × (b + 9) + c + 10. 

cba = 100 × c   + 10 × b   + a 
 

 III = 100 × (a – 1 – c) + 10 × (9)   + (c + 10 – a)  
4. Based on the step 3. The IV can be founded. 

IV =  100 × (c + 10 – a)  + 10 × (9)   + (a – 1 – c) 
5. Finally, the result of III + IV can be founded. 

III = 100 × (a – 1 – c) + 10 × (9)   + (c + 10 – a)  

IV =  100 × (c + 10 – a) + 10 × (9)   + (a – 1 – c) 
 

  = 100 × 9  + 10 × (9 + 9) + 9 

 –  

 +  

Figure 2. Why the result must be 1089? 
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  =  900    + 180   + 9 
  =  1089 

 
The conclusion is that the result must be 1089 for every three digit number abc, 
with a – c ≥ 2. It is clear that not only mathematical concepts, skill or facts should 
be related to the previous/prior knowledge but also in solving the problems and in 
thinking mathematically. Descartes, in CEuvres, vol. VI, pp.20-21 & p.67, stated 
that: 
 

“Each problem that I solved became a rule which served afterwards to solve 
other problems. If I found any new truths in the sciences, I can say that they 
all follow from, or depend on, five or six principal problems which I succeeded 
in solving and which I regard as so many battles where the fortune of war was 
on my side.” 

 
That statement can be found in the book of Polya (...: 2). Therefore, the most 
important single factor influencing learning is the pre-existing or prior knowledge 
known to the students. In other words students should construct their knowledge 
based on their ‘previous/prior knowledge. Another term is learning with 
understanding, students should actively build new knowledge based on their 
previous knowledge. 
 
B. Problem Solving Approach 
 

The ability to think and to reason is very important to everyone. Isoda & Katagiri 
(2012:viii) for example stated that developing mathematical thinking has been a 
major objective of mathematics education. In Indonesia, MONE (2006) states that 
problem-solving approach should be a focus during the teaching and learning of 
mathematics which includes how to help children to learn, to solve a close problem 
with a single solution or an open problem with various solutions. However as 
mentioned earlier, Shadiq (2010:56-57) stated that most teachers of mathematics 
in their schools use or implement the traditional ways during the learning and 
teaching process of mathematics. They still use the paradigm of transferring 
knowledge from teachers’ brain to students’ brain. So it is important to learn more 
concerning the Problem Solving Approach (PSA). 
 

a. Consist of Four Steps 
 
In Japan, the PSA (Isoda & Nakamura, 2010: 83; Isoda & Katagiri, 2012: 10 consist 
of 5 steps as follow. 
1. Posing problem 
2. Estimating the ways of solutions (Planning and predicting the solution) 
3. Independent solving 
4. Explanation and comparison 
5. Integration and application. 
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b. The Importance of the First Step 
 
In Indonesia, MONE (2006) also stated that the teaching learning process should be 
started with contextual problem which is in line with the first step of PSA. Three 
examples of open lesson during The APEC-Tsukuba International Conference V: 
Innovation of Classroom Teaching and Learning Through Lesson Study Focusing 
on Mathematics Textbooks, E-Textbooks and Educational Tools which held in 
Tokyo and Tsukuba, Japan, 15 – 21 February, 2011 will be analyzed. The three 
lesson plan can be found in appendices. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Problem posed by Mr. Takao Seiyama, Mr. Yasuhiro Hosomizu and Prof. Masami 
Isoda can be seen respectively on Figure 4, 5 and 6. 
 
 
“  
 
 
 
 
 
 
 
 

 

Figure 3. Plan � Do 

 

The weight of chocolate packed in a square box is 400g.  

How much does it weigh which is packed in like following way?”  

 

 

Figure 4. Problem posed by Mr. Takao Seiyama 
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Figure 7. Prof. Masami Isoda Taught a Lesson in Front of Lower Secondary School 
Students and Conference Participants 

 
 

Figure 5. Problem posed by Mr. Yasuhiro Hosomizu 

 
 

Rod CD connected with rod AB at 
B, and AB = CB =BD. When A fixed 
on the line and D slides on the 
line, how does C move? 

 
A 

B 

D 

C 

Figure 6. Problem posed by Prof. Masami Isoda 
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Those problems can help and facilitate students to think and enabling them to 
apply and extend what they have learned to new problem situation by/for 
themselves. In other words, those problems will help students to learn 
meaningfully, to think and to be independent learner. Therefore Isoda (2011) stated 
that teacher must accept any ideas of children if it is originated from what they 
already learned but allows them to talk on their demand. It is clear that those 
tasks, activities, or problems become heart of the lesson. The conclusion is, those 
tasks, activities, or problems should be well prepared.  
 
Based on the problem proposed by teacher, students can continue the next step, 
such as estimating the ways of solutions (planning and predicting the solution) as 
step 2, or independent solving as step 3, explanation and comparison as step 4, 
and integration and application as step 5. On the second and third step, students 
learn to formulate problems on their own, estimating the ways of solutions and 
solve it, finally check results. On the fourth and fifth step, students learn to 
communicate their findings with each other by reflecting their mathematical 
activities. Once again problems become the heart of the lesson. Therefore, those 
tasks, activities, or problems should be well prepared. 
 

c. Focus on Mathematical Thinking 
 
Once again, in Japan (Isoda & Katagiri, 2012:1) stated that Problem Solving 
Approach (PSA) can be implemented to help learner to develop mathematical 
thinking. Isoda & Katagiri (2012:50-52) identified the mathematical thinking list as 
follows. 
1. Mathematical attitudes (mindset) which consist of: 

a. Objectifying 
b. Reasonableness 
c. Clarity 
d. Sophistication 

2. Mathematical methods in general which consist of:  
a. Inductive Thinking 
b. Analogical Thinking 
c. Deductive Thinking 
d. Integrative Thinking (Including Extensional Thinking) 
e. Developmental Thinking 
f. Abstract Thinking 
g. Simplifying 
h. Generalizing 
i. Specializing 
j. Symbolizing 
k. Thinking that represent with numbers, quantifies, and figures. 

3. Mathematical contents which consist of:  
a. Idea of Sets 
b. Idea of Units 
c. Idea of Representation 
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d. Idea of Operation 
e. Idea of Algorithm 
f. Idea of Approximation 
g. Idea of Fundamental Properties 
h. Functional Thinking 
i. Idea of Expression. 

 
In Japan, one or two of the mathematical thinking list above become the theme of 
the lesson study activity. Therefore the mathematical thinking is becomes a spirit of 
lesson study. It is clear the relationship among lesson study, problem solving 
approach, and mathematical thinking in Japanese culture. 
 
C. Lesson Study 
 
Based on explanation above, we should agree to the statement of Stacey, Tall, Isoda 
and Imprasitha (2012:v) that lesson study is a system of planning and delivering 
teaching and learning that is designed to challenge teachers to innovate their 
teaching approaches. It operates when teachers develop a sequence of lesson 
together: to plan, to do, and to see (reflect) to improve the lesson for future 
presentation on a wider scale.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8. Mathematics Teachers in Japan were Very Enthusiastic to 

Attend an Open Lesson. 
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Lewis (2011) also stated that part of the LS process is ‘kyouzaikenkyuu’, careful 
study of the teaching materials focused on both the mathematics and the pedagogy. 
Lewis (2011) stated that normally, there are 3 steps of lesson study which are: Plan 
� Do � See. However, Catherine Lewis proposed four steps of lesson study which 
are as follows. 
1. STUDY. Teachers consider long term goals for student learning and development 

or study the curriculum and the standards. 
2. PLAN. Teachers select or revise research lesson, do task, anticipate student 

responses, plan data collection and lesson 
3. DO RESEARCH LESSON. Teachers conduct research lesson, collect data 
4. REFLECT. Teachers share data, ask and answer this question: “What was 

learned about student learning, lesson design, this content? What are 
implications for this lesson and instruction more broadly?” 

 
a. Focus on Students 

 
As mentioned earlier the relationship among lesson study, problem solving 
approach and mathematical thinking in Japanese culture were very solid. Therefore 
the implementation of lesson study were to change or to innovate the teaching and 
learning mathematics in Japan to be more students centered and on the 
implementation of the newest issues and current trends in the teaching and 
learning of mathematics. The focus of lesson study in Japan was the students as 
learners, how to help them to learn mathematics meaningfully, how to help 
students to learn to think and how to help students to learn mathematics by/for 
themselves or to be independent learners? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 9. The students in Japan were very 
active and enthusiastic to learn 

mathematics 
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b. The Theme of the Lesson 
 
In conducting the lesson study, a mathematics teacher in Japan usually decides 
the theme of his or her lesson study. The examples of the theme as follow. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Based on the three examples of the theme above, the lesson learn can be stated 
among others as follows. 
1. The theme of the lesson is including terms that usually can be found in the 

curriculum document such as: communication (writing and reading), 
application, thinking skills, representation, geometric proof, and problem 
solving in the real world. In addition, the issues of the written theme were the 
newest issues and the current trends in the teaching and learning of 
mathematics. 

2. The theme of the lesson is used to be a bridge, to help mathematics teachers in 
such a way that the words in curriculum document will be implemented in real 
life situation in the class. 

3. The theme of the lesson is used to be the reason to innovate the teaching and 
learning process in the class. 
 
c. Supported by University Experts 

 
The lesson study in Japan was supported by expert from university, such as Ass 
Prof. Masami Isoda from CRICED, University of Tsukuba or Prof. Shimizu Shizumi 
(President of Japan Society of Mathematical Education) from Teikyo University. In 
addition, the Elementary School teachers, University of Tsukuba, such as Mr. 
Hosomizu, Mr. Tanaka, Mr. Natsusaka, Mr. Yamamoto, Mr. Seiyama, Mr. Nakata, 
and Mr. Ono actively involved in implementing lesson study in their school, done 
research and published a report (Elementary School, University of Tsukuba, Japan. 
Division of Mathematics Researching: 2012). The title of the research report was: 
‘Lesson Study of Japanese Style in Elementary School Mathematics.’ The titles of 
the articles concern with thinking, dialectic discussion, mathematics by/for 
themselves, mathematical activity, mathematical thinking, inductive thinking, 
deductive thinking, or analogical reasoning. Those terms were the newest issues 
and the current trends in the teaching and learning of mathematics. 
 

1. To communicate mathematics by writing and reading through application 
problem of the area of circle. (Takahiro Seiyama’s Research Lesson Theme)  

2. To improve representational and thinking skills through “Representation, 
Reading and Calculation of expressions.” (Yasuhiro Hosomizu’s Research 
Lesson Theme) 

3. How can we develop students’ ability to apply geometric proof for problem 
solving in the real world? (Masami Isoda’s Research Lesson Theme) 
 

Figure 10. Three examples of Lesson Study Theme 
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In the case of Attached Elementary School, University of Tsukuba; Isoda (2013b) 
informed us that since 1873: Journal of Education Research (since 1904) has been 
published from Elementary School Education Research Institute, which is non-
profit organization, established distribution system of the Journal to regional lesson 
study groups and for each school as well as for personal, and each regional group 
call the attached elementary school teachers for their lesson study activity as for 
advisor once a year by free. 
 
Department of Mathematics publishes two more journals and in outside of the 
school, each teacher has his/her own lesson study group. In addition, a number of 
lesson study groups in whole Japan are supported by those attached school 
teachers, and each teacher tries to establish his/her own communities. 
 

d. Supported by Exemplary Video 
 
As known widely Mr. T. Seiyama also a teacher from Elementary School attached to 
the University of Tsukuba was a teacher that doing lesson study and implementing 
problem solving approach and videotaped by JICA (Japan International 
Cooperation Agency). This video gives a good and clear example of problem solving 
approach which starts with a problem as follow. 
 
 
 
 
 
 
 
 
 
 
 

 
Based on the tasks or problems above, every student (can be in group or 
individually) has to learn as soon as possible about pattern, how to investigate, 
explore, and solve problems. For example, for the third question, three different 
students can solve the problem as follows. 
 
 
 
 
 
 
 
 
Then students were asked to say something about the three answers. The 
comments of the students are. 

1 0 0 

9 7 

3 

−−−− 

1 0 2 

9 9 

3 

−−−− 

1 0 1 

9 8 

3 

−−−− 

Can you fill in each square with a digit to get correct subtraction? 

 
   

  

3 
− 

Figure 11. Another example of problem posed by Mr. T. Seiyama 
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One student said that the order of that answer is wrong. The second and the third 
answer should be changed to become as follows.  
 
 
 
 
 
 

 
 

 
With this order, students can learn about the pattern. Second student said that the 
pattern is, if the most top number is added by one than the number in central 
must subtracted by one also. Third student said that if the difference is 3, then 
there are three alternative answers.  
 

e. Supported by Excellent Textbook 
 
Among others, the elementary mathematics text book is ‘Syogakkou-Sansu’ which 
has been translated into English. 
 

 
 
 

 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This textbook facilitated teachers and students. This textbook facilitated teachers 
with the ideas how to help and facilitate their students to learn mathematics 

1 0 0 

9 7 

3 

− 

1 0 2 

9 9 

3 

− 

1 0 1 

9 8 

3 

− 

 
Figure 12. An Example of the 

Textbook 
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meaningfully, to learn to think, and learn mathematics by/for themselves as 
product of lesson study. 
 
The textbooks were very well designed, colorful, user friendly, lots of real life 
pictures or illustration to help children to learn mathematics meaningfully or with 
understanding, the activities in the textbooks are started with problem in order to 
help children to think, and Lots of challenging problems to help children to think, 
to reason and to solve problems. 
 

f. Supported by Assessment  
 
Shimizu (2010) stated that the nationwide achievement test (2007~) aims to 
evaluate the problem solving ability and the basic knowledge and skills   for 
creating, using and communicating mathematics. This achievement test was for the 
6th and 9th grade students. 
 
This an example below is one of the problem for National Survey 2007 for 9th Grade 
Students (Consecutive Natural Numbers). 
 
Code B2:  Evaluating and improving the results.  
 B2-3:  Thinking extensively 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
Based on Taro’s explanation, the final math sentence is 3(n+1), which shows that 
the sum of three consecutive natural numbers is divisible by 3. 
What else do we know from this mathematics sentence?  
Choose one from the answers from a to e.  

a. The sum of three consecutive natural numbers is an odd number. 
b. The sum of three consecutive natural numbers is an even number. 
c. The sum of three consecutive natural numbers equals 3 times the smallest 

number. 
d. The sum of three consecutive natural numbers equals 3 times the middle 

number. 
e. The sum of three consecutive natural numbers equals 3 times the greatest 

number. 

Taro’s explanation 
 
Take three consecutive natural numbers, the smallest being n. These three 
consecutive natural numbers can be expressed as n, n + 1, and n + 2. 
The sum of the three consecutive natural numbers can be expressed as: 
n + (n + 1) + (n + 2) = n + n + 1 + n + 2 
  = 3n + 3 
  = 3(n + 1) 
n + 1 is a natural number, therefore 3(n + 1) is a multiple of 3. 
 

Figure 13. Example of Assessment in Japan 



24 
 

The percentages of students choosing each option can be seen on Figure 14. 
 

a. 13,0 

b. 9,3 

c.  16,4 

d. 56,0 *) 

e.  3,7 

Others 0,0 

Did not answer 1,6 

Figure 14. 
 
Although 56,0% of students choose the correct answer, however Shimizu (2010) 
concluded that some pupils have difficulties to interpret mathematics expressions. 
 
Based on the explanation above, it is clear that the lesson study activity in Japan 
was supported also by assessment that focus also on problem solving ability and 
the basic knowledge and skills for creating, using and communicating 
mathematics. The assessment in Japan supports the learning and gives useful 
information to both teachers and students. Therefore, if we want to change the 
process of teaching and learning then we have to change the National Examination. 
Yap Ben Har from Singapore (Herry Sukarman, Winarno, Setiawan, Shadiq, F 
:2010) stated that that since 1992, problem solving has been decided to be a focus 
of mathematics education and in year 2009 Singaporean were included the 
challenging problems to their National Examination. In solving that challenging 
problems, students has to change the problem by using diagram. 
 

g. Plan, Do and See in Every Aspect of Teaching 
 

The aims of mathematics learning for students in Japan and in Indonesia are quiet 
similar. However, in reality, with the use of LS consistently in Japan, those aims 
can be implemented in textbooks, in teaching and learning process, and in 
assessment process. Mathematics teachers and Mathematics educators in 
Indonesia should learn from Japanese mathematics teachers and educators and 
should work hard in implementing the five aims of the teaching and learning 
mathematics can happen in Indonesian mathematics classes.  
 
During the PLAN step, teacher should be encouraged to design about:  

• Theme of the lesson study which was related to the newest issues or current 
trends in mathematics education. 

• Started problems (can be contextual or realistic problems; or mathematical 
problems; and usually are open ended problems). 

• Anticipated students’ answers.  

• Key questions.  

• Other low level questions to help students. 

• The use of time. 

• The use of blackboard, textbooks, … 
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During the DO step, teachers should be encouraged to do activities as follow. 

• Observe their students work. 

• Ask questions and interview students in order to find their difficulties.  

• Record the teaching and learning processes. 

• Take pictures of the use of blackboard during the teaching and learning 
processes. 

 
The ‘SEE’ steps can only happen if mathematics teachers eager to ‘learn’ from their 
students’ difficulty. During the SEE step, teachers should be encouraged to ask 
and answer these sample questions. 

• Why did some students have difficulties to do …? 

• How can we help them? 

• What kinds of change should be done to help students to learn mathematics 
more easily and more meaningfully? 

• What kinds of change should be done to help students to learn to think, to 
reason, to solve problem, and to communicate mathematically? 

As a reflective practitioner, with the ‘PLAN � DO � SEE’ steps in lesson study, 
mathematics teacher can be helped to enhance their professionalism as an 
experienced mathematics teacher. 
 

h. The Structure of Lesson Plan 
 
The structure of lesson plan which is implemented in Elementary School attached 
to University of Tsukuba as follows. 
 
The Research Lesson Instructor Name: 
The place of the program: 

 

Figure 15. Three Steps in Lesson Study 
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Theme of the lesson: 
 
1. Title of the lesson:  
2. About the research theme: 
3. Objective 

By using … children can …. 
4. Lesson plan (3 classes) 

Primary; Application problem of area of a circle (First class of three class hours) 
5. Plan of today’s lesson 

a. Objective of today’s lesson 
b. Lesson plan 

 

Learning activity Teacher’s facilitation 

  

  

  

 
The lesson plan in Japan consist of two columns, the first column should be filled 
in with the ‘Learning Activity’ which should be done by students, such as students 
should understand the problem posed by teachers and so on. While the second 
column should be filled in with the ‘Learning Activity’ which should be done by 
teacher, such as what should be done by teacher if there are students who can not 
solve the problem, or how to reduce the level of question asked by teacher.  
 
In addition, Isoda (2013a) informed that the format of lesson study in Japan is not 
fixed but is usually developed or improved depending on the study topic. Lesson 
plan is not the teaching manual. Lesson plan show the sample and hypothesis for 
the study topic. Observers observe the class based on their interpretation of lesson 
plan. The three lesson plans from Mr. Seiyama, Mr. Hosomizu’s and Prof Isoda can 
be seen and learnt from the appendices. 
 

i. The Use of Board 
 
The theory of how to utilize the blackboards and notebooks is known as BANSHO 
which consists of two Japanese words ‘ban’ and ‘sho’. The meaning of ‘ban’ and 
‘sho’ respectively are ‘blackboard’ and ‘write/draw/post’. Therefore, the meaning of 
‘BANSHO’ is the product, the results of teacher and student interaction in the form 
of writing, drawing, or posting. 
 
The ‘plan – do – see’ steps in lesson study were also implemented in using the 
blackboard. In Japan, a teacher has to plan or design the use of the blackboard 
which consists of: (1) problem should be solved; (2) the task; (3) comments from 
students or teacher, such as: clues, previous knowledge, methods to solve problem; 
(4) student’s idea; and (5) summary.  
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The picture shows us that blackboards were used effectively and very colorful. The 
blackboards were used to help students to take note. This is a result of lesson 
study. 
 
The picture below shows us that students’ note are very colorful too and complete 
which can be learnt again. Therefore students can learn from the textbook and 
from their notes. This important thing based on the result of lesson study. 
 

j. Supported by Students 
 
Some interesting and valuable facts concerning students in Japan are as follow. 
1. Students were very active, high motivated, and enthusiastic to learn 

mathematics.  
2. Some students asked to and argued with their teachers.  
3. Students did not talk to each other during the teacher presentation. They did 

not want to disturb their friends and teacher.  
4. Students raised their hand before answering teacher’s questions. 
5. Students stood up when their teacher asked them to answer the question. 
6. Every student paid attention to his/her classmates when he/she was giving 

presentation or explaining. 
7. Students raised their hand when they needed help from their teacher. 
 
 
 
 

 

Figure 16. An Example of the use of Blackboard 
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The conclusion is, learn from the Japanese teachers the ‘plan’, ‘do’, and ‘see’ steps 
are implemented consistently, therefore the ‘plan’, ‘do’, and ‘see’ steps become a 
culture for Japanese mathematics teachers. This is the reason why problem solving 
approach and lesson study success in changing the behavior of mathematics 
teachers in Japan from teacher-centered to student-centered approach. 
 

 

Figure 17. An Example of the student’s note  



29 
 

 

Based on explanation on the Chapter II regarding the meaningful learning or 
learning with understanding and two terms from Japan, Problem Solving Approach 
(PSA) and Lesson Study and its success story, then this chapter concerns with 
what should be done and have been done by SEAMEO QITEP in Mathematics 
(including Indonesia) in enhancing the quality of students and mathematics 
teachers. 
 
A. Indonesian and SEAMEO QITEP in Mathematics Cases 

 

a. Indonesian Case 
 
Indonesian Government under the Ministry of Education and Culture (Kemdikbud 
2012A, 2012B) will implement the new Curriculum 2013. The new curriculum will 
focus also on character building, not only on mathematical thinking and 
mathematical content knowledge. Therefore, in Indonesia, the objective of 
compulsory mathematics program are to help and facilitate learners to have a 
positive attitude and personal qualities needed to succeed in life, and has the 
knowledge and basic mathematics skills in communicating, arguing, and problem 
solving by using mathematics needed in their daily life and further education.  
 
However the results of TIMSS 2007 (Kemdikbud: 2012b: 14) shows us that only 5% 
of Indonesian students who can work on the problems in the high category and 
advance level [requires reasoning] and only 78% of Indonesian students can work 
on the problems in the lower categories that require only rote learning, so it is 
necessary to develop a curriculum that requires the effort to strengthen the 
reasoning ability. Kemdikbud: (2012A: 11) also stated the need of change in the 
process of learning from teacher-centered to student-centered. The change of the 
textbook which contains only the subject matter to the textbook that includes the 
learning materials, assessment systems and competencies expected. In elementary 
level, Government also ask teachers to implement integrative thematic approach to 
all subjects in Grade 1 to Grade 6 in 30% of chosen elementary school in Indonesia.  
 
As mentioned earlier that Shadiq (2010:56-57) stated that most of Indonesian 
mathematics teachers in their schools use or implement the traditional ways 
during the learning and teaching process of mathematics. They still use the 
paradigm of transferring knowledge from teachers’ brain to students’ brain. The 
change of the curriculum hopefully can change the paradigm and behavior of 
mathematics teachers. The question can be aroused concerning the change of the 
curriculum are as follow. 
 

 
Chapter III 

WHAT SHOULD BE DONE BY QITEP IN MATHEMATICS 
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1. What is the percentage of the certainty that the Curriculum 2013 will change 
the paradigm and behavior of mathematics teachers? More than 80 percent or 
less than 20 percent? 

2. What are the arguments that the level of certainty of the Curriculum 2013 will 
change the paradigm and behavior of mathematics teachers is 80 percent or 
less than 20 percent? 

3. What should be taken into account to increase the level of certainty that the 
Curriculum 2013 will change the paradigm and behavior of mathematics 
teachers in 80 percent or more? 

4. What should be taken into account that the Curriculum 2013 will increase the 
percentage of Indonesian students who can work on the problems in the high 
category and advance level [requires reasoning] from only 5%? 

 
b. SEAMEO QITEP in Mathematics Case 

 
SEAMEO (The Southeast Asian Ministers of Education Organization) for QITEP 
(Quality Improvement of Teachers and Education Personnel) in Mathematics is one 
among 20 SEAMEO Centers that undertake training and research programs in 
various fields of education, science, and culture. Its vision is to be a centre of 
professional excellence in the area of Mathematics teaching for teachers and 
education personnel within the framework of sustainable development. While its 
mission is to provide relevant and high quality programmes of professional 
development for mathematics teachers and education personnel through capacity 
building activities, resources sharing, research and development and networking. 
 
Like in Indonesia, the same problem might be occurring in other SEAMEO member 
countries such as: Brunei Darussalam, Cambodia, Lao PDR, Malaysia, Myanmar, 
Philippines, Singapore, Thailand, Timor Leste, and Vietnam. However the degree of 
the problem and its complexity will be different from one to another country. 
Therefore the effort to solve the problem will be different too from one to another 
country. 
 
B. Learn from the Japanese 
 
Once again mathematics education problem in Singapore will be different from the 
problem in Indonesia or in Timor Leste. Might be other countries can learn from 
Singapore or Malaysia. However we can learn from Japan and its success story 
about problem solving approach, mathematical thinking and lesson study. From its 
website with the address of ‘http://www.criced.tsukuba.ac.jp/ math/apec/’ 
mathematics educators and teachers in SEAMEO member countries can learn 
about problem solving approach, mathematical thinking and lesson study. Also the 
success story can be learnt from Chapter 2 of this report.  
 
C. What Have been Done by Indonesian and QiM 
 
The Ministry of Education and Culture of the Republic of Indonesia (MoEC) with 
other institutions, such as SEAMEO QITEP in Mathematics (QiM), nevertheless has 
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an important role in providing guidance, expertise and scientific and technical 
support in addressing and solving those problems. As mentioned earlier SEAMEO 
QITEP in Mathematics since 2010 to 2013 actively participated in the APEC-
Tsukuba conference on Lesson Study. Therefore, in solving those problems will be 
based on the Problem Solving Approach (PSA) and mathematical thinking for 
students and the Lesson Study approach for mathematics teachers. 
 
QiM for example, learn from Japanese mathematics teacher and educator 
suggested that in designing lesson should be based on the preexisting or prior 
knowledge known to students to ensure that student learn meaningfully or learn 
with understanding. Student has learnt and the teacher must know about that, so 
the students can be asked to find the correct answer of these subtractions.  

5 – 4 = …. 
5 – 3 = …. 
5 – 2 = …. 
5 – 1 = …. 
5 – 0 = …. 

 
If one or more students cannot find the answer, then the teacher can learn from 
this situation. As a reflective practitioner, questions can be aroused are: “Why my 
students have difficulty? How to solve this problem? What should be done to 
ensure that the similar problem cannot happen again?” The answer for those task 
or activity is: 

5 – 4 = 1 
5 – 3 = 2 
5 – 2 = 3 
5 – 0 = 4 

 
Let students to explore the beauty of mathematics by them. The problematic can be 
asked by students or provoked by the teacher are: “Why the answer is increase by 
one? What happen if we continue the subtraction?”  
 
The point can be learnt are: 
1. Start with activity, task, or problem to ensure that students learn to think. 
2. Start with activity/task that students already learn its preexisting or prior 

knowledge to ensure that student learn meaningfully or learn with 
understanding. 

3. Let students to explore to ensure that students learn mathematics by/for 
themselves. Use inductive and deductive thinking. 

4. Let students to communicate to ensure that students learn from each others. 
5. The role of teacher is a facilitator and not the transfer of knowledge from the 

mind of the teacher to the mind of the learner. 
6. Students are actively involved in the learning process and not passive receiver of 

the knowledge. 
 
To ensure that the students learn mathematics by/for themselves, mathematics 
teacher can ask this activity, task, or problem below which can be categorized as 
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open-ended activity, task, or problem. This actually a modification of problem 

number 12 on International Mathematics and Science Olympiad – IMSO − for 
Primary School 2004, Jakarta, Indonesia.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Because known that both of ABGH and BCDF are squares with AB = 20 cm and BC 

= 40 cm then ∆ AGH and ∆ GEF are right angled and isosceles triangle. Therefore 
GF = FE = HG = AH = ED = 20. Based on this figure, at least two methods can be 
used. 
 
 
 
 
 
 
 
 
 
 
Methods 1 

The area of ∆ADE = The area of trapezium ACDE − The area of ∆ACD 
 
Methods 2 

The area of ∆ADE = The area of squares ABGH and BCDF) − (The area of ∆ACD + 

∆GEF + ∆AGH) 
     

Look at the figure below. Squares HGFK with its dimension is 20 × 20 can be drawn 
to make ACDK as a rectangle. Based on the new figure, at least three methods can 
be used. 
 
 
 
 
 

A B C 

D F E 

G H 

40 20 

20 

20 

20 

20 

 
 
 
Look at this figure. Both of ABGH and 
BCDF are squares with AB = 20 cm and 
BC = 40 cm. How many methods do you 
get in finding out the shaded area? 
 
 

A B C 

D F 
E 

G H 

Figure 18. An Example of Open Ended Question 
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Methods 3 

The area of ∆ADE = The area of ∆ADK − The area of ∆AEK 
     
Methods 4 

The area of ∆ ADE = The area of ACDK − (The area of ∆AEK + The area of ∆ACD) 
    
 
Methods 5 
Triangle ADE can be seen with DE = 20 as its base and AK = 40 as its height. 
 
Another activity is investigation as shown below.  
 
1. Find out, how may rectangles in this 

figure. The answer is more than 3 
rectangles. Investigate.  
 
Look at these two figures. 
 
 
 
 
The first figure shows that there are only 1 rectangle. 
The second figure shows that there are 3 rectangles. There are two possibilities 
in finding 3 rectangles. 

a. The second figure shows us that there are 2 small rectangles and 1 
medium rectangles. So altogether there are 3 or 1 + 2 rectangles. See the 
figure below. 

 
 

 
 
 

 

A B C 

D 
F E 

G H 

K 20 

20 40 

40 

20 

20 

20 

20 
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b. The number of rectangles on second figure can be counted from the first 
figure. See the figure below. Students already know that there is 1 
rectangle in the first figure, and then another 1 yellow rectangle was 
added, so there are 2 rectangles to be added, 1 yellow rectangle and 
another 1 yellow and blue rectangles. So altogether there are 3 rectangles. 

 

 
Students also facilitated to find out the number of rectangles based on their 
capability and desire to investigate the number of rectangles for this figure as an 
example. 
 
 
 
 
 
 

2. The first pattern consist of 
three matches. How many 
matches are there in the 
tenth and hundredth 
pattern? Investigate. 

 
 
 

 
 
3. How many cubes are needed in building number 4, 10, and 100? Investigate. 

 

 
 
When the students learn the gradient, students can be asked to answer these 
problems (Source: Shadiq, F., Puji Iryanti, Wahyudi, Subanar, 2011). 
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Another example by using computer for slide presentation, mathematics teacher 
can start the new lesson of ‘median’ with the problem as shown in this figure. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Learning the Gradient 
 

Look at this figure and answer the questions. 
 

 
 
 
 
 
 
 
 
 
 
 
 

The ‘gradient’ or ‘slope’ of a line means the slant of that line. 
a. Do you think that the ‘gradients’ or the ‘slopes’ of those three 

lines are different? Why? 
b. What factors can affect the value of the gradients or slopes? 

Please explain. 
c. How do you find the ‘gradient’ or ‘slope’ of the line? 

A B K 

L 

P 

Q 

M R 

Figure 19. Learning the Gradient 

 

Figure 20. Example of Using Slide Presentation to Pose the Problem. 
Source: Shadiq, Puji Iryanti, Wahyudi, Subanar (2011) 
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Students were asked to solve that contextual or realistic problem individually or in 
group. From the figure and based on their pre-existing knowledge students are 
hopefully can concluded that there are 8 students whose score are 14,5 or less. 
Once again, every student will be facilitated to explore and elaborate to find the 
position of the vertical line. 
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This chapter will be the closure chapter and discussed the conclusions of the study 
and provides recommendations for further research.  
 
A. Conclusions  

 
The conclusion will be divided into several topics such as education in Indonesia, 
meaningful learning, and problem solving approach. 
 

a. Education in Indonesia 
 
1. In Indonesia, Ministry of National Education, MONE (2006) states that the 
aims of mathematics teaching and learning are to help learners to be competent in 
areas: (1) mathematical knowledge; (2) reasoning (both inductive and deductive 
reasoning); (3) problem solving; (4) communicating; and (5) good attitude toward 
mathematics. If we compare those four aims of teaching and learning mathematics 
in Japan with five aims in Indonesia; than it is clear that there are only minor 
differences between those two. In other words, the aims of mathematics teaching 
and learning in Japan and in Indonesia are similar. However, with the use of LS 
consistently in Japan, those aims can be implemented in the textbooks, in the 
teaching and learning process, and in assessment process. The second conclusion, 
the aims of mathematics teaching and learning in Japan and in Indonesia are 
similar. 
 
2. In line with that, Shimizu Shizumi (2010) stated that mathematical activities 
as aims mean if pupils engage willingly and purposefully in the following activities: 
(1) to acquire basic and fundamental knowledge and skills regarding numbers, 
quantities and geometrical figures, (2) to foster by themselves ability to think and 
express with good perspective and logically on matters of everyday life, (3) to find 
pleasure in mathematical activities and appreciate the value of mathematical 
approaches, (4) foster an attitude to willingly make use of mathematics in their 
daily lives as well as in their learning.  
 
3. However, the conclusions of the research conducted by Shadiq (2010:56-57) 
stated that most mathematics teachers use or implement the traditional ways 
during the learning and teaching process of mathematics. They still use the 
paradigm of transferring knowledge from teachers’ brain to students’ brain. In 
addition, the results of TIMSS 2007 shows that only 5% of Indonesian students 
who can work on the problems in the high category and advance level [requires 
reasoning]. Therefore Curriculum 2013 stated the need of change in the process of 
learning from teacher-centered to student-centered (Kemdikbud, 2012A: 11).  
 

 
Chapter IV 

CONCLUSIONS AND RECOMMENDATIONS 
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4. The term student-centered or student active learning has been introduced for 
the first time in the Curriculum 1984 document. Curriculum 1984 also introduced 
the term process skill approach. The term was not change in Curriculum 1984 and 
in Curriculum 2013. It means that curriculum does not change the behavior of 
mathematics teachers from teacher-centered to student-centered.  

 
5. SEAMEO QITEP in Mathematics since 2010 to 2013 actively participated in 
the APEC-Tsukuba conference on Lesson Study. Therefore, in solving those 
problems should be based on meaningful learning, Problem Solving Approach (PSA) 
and mathematical thinking for students and the Lesson Study approach for 
mathematics teachers. SEAMEO QITEP in Mathematics (Herry Sukarman, 
Winarno, Setiawan, Shadiq, F: 2010 and Shadiq, F., Puji Iryanti, Wahyudi, 
Subanar: 2011) for example, learn from Japanese mathematics teacher and 
educator and also from Indonesian Curriculum 2006, suggested that in designing 
lesson should be based on the preexisting or prior knowledge known to students to 
ensure that student learn meaningfully or learn with understanding.  

 
6. However, to change and to improve the quality of teaching and learning 
process from a ‘typical’ mathematics classroom to the new one and more innovative 
is not easy. Frei (2008:8), for example, stated that often teachers feel comfortable 
teaching the way they were taught. It is what they remember and what they know, 
so it becomes the way they teach, regardless of whether they believe it is the correct 
way to teach. Teachers need to experience mathematics in ways that they will be 
expected to teach it. Mathematics teachers need concrete examples that can be 
used and implemented in mathematics classes. Teachers are more likely to 
implement the new approaches in their own classes if they have experienced it in 
their own learning experiences. 

 
7. So, the questions can be aroused are: (1) Do we believe that Curriculum 2013 
will change the behavior of mathematics teachers from teacher-centered to student-
centered? (2) Do we believe that PSA and lesson study will be success also if those 
two terms from Japan implemented in Indonesia? (3) What should be taken into 
account to ensure that Curriculum 2013 or PSA and lesson study will be success in 
change the behavior of mathematics teachers from teacher-centered to student-
centered? 
 

b. Meaningful Learning 
 
8. The most important single factor influencing learning is the pre-existing or 
prior knowledge known to the students. In other words students should construct 
their knowledge based on their ‘previous/prior knowledge. Another term is learning 
with understanding, students should actively build new knowledge based on their 
previous knowledge. In other words, the term meaningful learning or learning with 
understanding is very important. Mathematics teachers should facilitate their 
students in such a way that every student can learn mathematics meaningfully or 
construct their knowledge based on their ‘previous/prior knowledge. Therefore 
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Haylock and Thangata (2007:35), stated that constructivism focuses attention on 
the pupil’s learning rather than on the teacher’s teaching.  
 
9. The most important conclusion is, in order to ensure that Curriculum 2013 
or PSA and lesson study will be success in change the behavior of mathematics 
teachers from teacher-centered to student-centered, the first thing should be taken 
into account is the teaching and learning process should be meaningful to 
students. 
 

c. Problem Solving Approach 
 
10. If the first issue is concern with meaningful learning, the second issue is 
concern with how to help our students to think? Similar to the statement from 
Haylock and Thangata, in Japan on Problem Solving Approach (PSA) the term used 
is the knowledge extended from the knowledge known to the students. In addition, 
(Isoda & Katagiri, 2012:1) stated that Problem Solving Approach (PSA) can be 
implemented to help learner to develop mathematical thinking. 
 
11. In Japan, the PSA (Isoda & Nakamura, 2010: 83; Isoda & Katagiri, 2012: 10) 
consist of 5 steps: (1) posing problem, (2) estimating the ways of solutions (planning 
and predicting the solution), (3) independent solving, (4) explanation and 
comparison, and (5) integration and application.  

 
12. From those five steps, the point can be learnt are: (1) starting with 
activity/task that students already learn its preexisting or prior knowledge to 
ensure that student learn meaningfully or learn with understanding, (2) starting 
with activity, task, or problem to ensure that students learn to think, (3) based on 
that task, activity, or problem, then let students to explore to ensure that students 
learn mathematics by/for themselves by using inductive and deductive thinking, (4) 
let students to communicate to ensure that students learn from each others, (5) the 
role of teacher is a facilitator and not the transfer of knowledge from the mind of 
the teacher to the mind of the learner, (6) students are actively involved in the 
learning process and not passive receiver of the knowledge. 

 
 
 
 
 
 
 
 
 
 
 
 
 

The weight of chocolate packed in a square box is 400g.  

How much does it weigh which is packed in like following way?”  

 

 

Figure 21. The importance of Problem to Help Students to think 
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13. It is clear about the Importance of the first step on PSA (posing problem). In 
Indonesia, MONE (2006) also stated that the teaching learning process should be 
started with contextual problem which is in line with the first step of PSA.  
 
14. The problem can help and facilitate students to think and enabling them to 
apply and extend what they have learned to new problem situation by/for 
themselves. In other words, those problems will help students to learn 
meaningfully, to think and to be independent learner. Therefore Isoda (2010) stated 
that teacher must accept any ideas of children if it is originated from what they 
already learned but allows them to talk on their demand. It is clear that those 
tasks, activities, or problems become heart of the lesson. The conclusion is, those 
tasks, activities, or problems should be well prepared. 
 
15. The problem was neither too easy nor too difficult. In addition, alternatives of 
various students’ answers have been anticipated by the teachers. Therefore, we can 
learn from Japanese Mathematics Teachers that they planned the lesson carefully 
and operationally.  

 
16. During the learning process, students were facilitated by the teacher to think 
and to communicate by asking high order thinking skills. The examples of 
questions asked by teachers are as follow. 

o How …? 
o Is anybody can explain why? 
o If you ….  
o What happen if …. 
o What was interesting of the results? 
o Why …? 
 

17. Japanese teachers (during the ‘do’ or ‘open class’ session) usually continually 
gather information about their students through questions, interviews, their writing 
tasks, and other means. Then they can make appropriate decisions about such 
matters as reviewing material, re-teaching a difficult concept, or providing 
something more or different for students who are struggling or need enrichment 
 
18. The second most important conclusion is, in order to ensure that Curriculum 
2013 or PSA and lesson study will be success in changing the behavior of 
mathematics teachers from teacher-centered to student-centered, the second thing 
should be taken into account is the teaching and learning process should be start 
with problem posed by teacher in order to ensure that students are facilitated to 
learn meaningfully and to learn to think, to solve problem, to reason, and to 
communicate. In order to ensure that students will learn mathematics 
meaningfully than the problem posed by teacher as a first step can be solved by the 
learner based on their pre-existing knowledge that has been learnt by the students. 
The first step of PSA, in this case ‘posing problem’ is actually in line with the 
Indonesia Government policy as stated by MONE (2006) that the teaching learning 
process should be started with contextual problem. 
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d. Lesson Study 
 
19. Lesson study is a system of planning and delivering teaching and learning 
that is designed to challenge teachers to innovate their teaching approaches. It 
operates when teachers develop a sequence of lesson together: to plan, to do, and to 
see (reflect) to improve the lesson for future presentation on a wider scale (Stacey, 
Tall, Isoda and Imprasitha, 2012:v).  
 
20. We can conclude that the focal point of the implementation of lesson study 
were to change or to innovate the teaching and learning mathematics in Japan to 
be more students centered and on the implementation of the newest issues and 
current trends in the teaching and learning of mathematics. Therefore, the focus of 
lesson study in Japan was the students as learners, how to help them to learn 
mathematics meaningfully, how to help students to learn to think and how to help 
students to learn mathematics by/for themselves or to be independent learners? 

 
21. The ‘PLAN � DO � SEE’ steps in lesson study or ‘STUDY� PLAN � DO 
RESEARCH LESSON� REFLECT’ in term of Lewis were used and implemented in 
every aspect of teaching and learning of mathematics; such as in using the 
blackboard, in designing textbooks, in assessing students, or in writing lesson 
plan. Therefore, the Lesson study (LS) processes in Japan have successfully 
changed the teaching and learning of mathematics processes to be more students 
centered. In addition, the LS have successfully changed the teaching and learning 
processes to start the process with problem (can be ‘realistic problem’ or ‘contextual 
problem’). In other words, the focus of the teaching and learning processes in 
Japan was on problem solving. So, the first conclusion was the ‘PLAN � DO � 
SEE’ steps in lesson study should be implemented consistently. Every step is very 
important and should be implemented consistently also. The LS emphasize in 
Japanese culture was not only on the collaboration between mathematics teachers 
and mathematics education experts, but more importantly, the emphasize was on 
how to change the process of teaching and learning mathematics in class such that 
mathematics could be more easily understood by every students and in how to help 
to think, to reason, and to communicate mathematically which can be categorized 
as high order thinking skills. 
 
22. The Japanese mathematics teachers have successfully implemented those 
aims in the teaching and learning process of mathematics. In Japan, mathematics 
teachers were supported by well designed textbooks and assessment. In curriculum 
theories, the Japanese mathematics teachers have implemented three aspect of 
curriculum successfully: (1) the curriculum contents (what do students should 
know?), (2) the delivery system (what should teachers do to help students to 
learn?), and (3) the assessment system (how do teachers know whether the 
students already learn or not?). The first aspect has been stated on the curriculum; 
the second and third aspect about delivery system and assessment system has 
been well designed and well prepared which supported by university or other 
institution expert. The third conclusion was, each aspect of those three aspects 
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(contents, delivery system, and assessment system) should be taken into account 
in helping students to learn mathematics meaningfully and successfully. 
 
23. The use of ICT in the teaching and learning of mathematics cannot be denied 
by every educators and teachers. Computer technologies require the prepared 
school teachers. However, the efficiency of learning is being defined mainly by 
readiness and motivation of students for learning. We must not also restrict 
students in their choice how to express thoughts.  
 
24. However Isoda (2013a) remains us that lesson Study is a kind of cultural 
activity of teachers. It is not as same as the teachers' union because most of them 
contributing in the society would like to work for children beyond their limited life. 
In the case of lesson study, to show the children who are well developed and to lead 
the lesson study society are the proud in it. Through the working in their society, 
they enjoy their life by/for themselves. Therefore if the focus of Lesson Study does 
not involve the teachers' perspective for developing children, then it does not 
achieve the original meaning of Lesson Study. Lesson study is enhanced for 
developing learning community however without study theme for learning, it does 
not work. Teachers developed the system by and for themselves. 

 
25. Based on the statement of Isoda above, it is clear then that Curriculum 2013 
or PSA and lesson study can be success or fail to execute its mission in order to 
change the behavior of mathematics teachers from teacher-centered to student-
centered. In addition, if curriculum always success to change the behavior of 
mathematics teachers from teacher-centered to student-centered then in Indonesia 
the conclusions of every research conducted in Indonesia will conclude that most of 
teacher implement the student centered approach during the teaching and learning 
process of mathematics.  

 
26. Therefore, the third most important conclusion is, in order to ensure that 
Curriculum 2013 or PSA and lesson study will be success in changing the behavior 
of mathematics teachers from teacher-centered to student-centered, the third thing 
should be taken into account is the mindset, attitude, and disposition of the 
mathematics teachers and educators in Indonesia about mathematics, students, 
learning, mathematical thinking and mathematical process, delivery system, 
assessment, and the textbook.  
 
B. Answer to the Objectives of the Study 
 
As mentioned earlier two questions has been set to be answered. The answers are 
as follow. 
 
The answer to the first question, in that case how to find the ‘best way’ in helping 
and facilitating students to learn mathematics meaningfully, to think and to find 
issues by oneself, to learn by oneself, to think by oneself, to make decisions 
independently and to act independently, so that each child or student can solve 
problems more skillfully, regardless of how society might change in the future, 
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among others, is problem solving approach. The reason is, this approach if 
implemented consistently can facilitate students to learn mathematics 
meaningfully, to think and also can facilitate students to learn for/by them. It 
should be taken into account that the first step of this approach (problem posing) 
will be very important, because the students will explore mathematics idea and 
communicate among them based on that problem. The problems posed by teachers 
can help and facilitate students to think and enabling them to apply and extend 
what they have learned to new problem situation by/for themselves. Therefore the 
problem becomes the heart of the lesson and should be well prepared by 
mathematics teachers which will be helped by mathematics educators. Once again, 
the quality of the problem will be posed by teachers depends on the quality of 
mathematics teachers, mathematics educators, resource books, assessment policy, 
the quality of video will be presented as a ‘model’, and other factors. It is not easy to 
say that this effort will be successful. Therefore mathematics teachers and 
mathematics educators from SEAMEO member countries should work hardly, 
consistently and cooperatively.  
 
The answer the second question, in that case, how to find the ‘best way’ in helping 
and facilitating mathematics teachers in such a way that they can change their 
teaching and learning process such that they can help the learners to learn 
mathematics meaningfully, to learn to think and be independent learners, among 
others, is lesson study. However, as mentioned earlier by Isoda (2013a) that lesson 
study is a kind of cultural activity of teachers and if the focus of Lesson Study does 
not involve the teachers' perspective for developing children, then it does not 
achieve the original meaning of Lesson Study. Lesson study is enhanced for 
developing learning community however without study theme for learning, it does 
not work. Teachers developed the system by and for themselves. Therefore, we need 
to change the mindset, attitude, and disposition of the mathematics teachers and 
educators in Indonesia about mathematics, students, learning, mathematical 
thinking and mathematical process, delivery system, assessment, the textbook and 
about lesson study itself.  

 
C. Recommendation 
 
Before the discussion of the recommendation, this section will discuss about the 
conclusion of the study which comprise three conclusion that in order to ensure 
that Curriculum 2013 or PSA and lesson study will be success in change the 
behavior of mathematics teachers in Indonesia or SEAMEO member countries from 
teacher-centered to student-centered, then: (1) the teaching and learning process 
should be meaningful to students, (2) the teaching and learning process should be 
started with problem posed by teacher in order to ensure that students are 
facilitated to learn to think, to solve problem, to reason, and to communicate; and 
in order to ensure that students will learn mathematics meaningfully than the 
problem posed by teacher can be solved by the learner based on their pre-existing 
knowledge that has been learnt by the students, (3) the importance of the mindset, 
attitude, and disposition of the mathematics teachers and educators in Indonesia 
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about mathematics, students, learning, mathematical thinking and mathematical 
process, delivery system, assessment, and the textbook.  
 
The Ministry of Education and Culture of the Republic of Indonesia (MoEC) with 
other institutions, such as SEAMEO QITEP in Mathematics, nevertheless has an 
important role in providing guidance, expertise and scientific and technical support 
in addressing and solving those problems. In addition, SEAMEO QITEP in 
Mathematics since 2010 to 2013 actively participated in the APEC-Tsukuba 
conference on Lesson Study. Therefore, in solving those problems will be based on 
the Problem Solving Approach (PSA) and mathematical thinking for students and 
the Lesson Study approach for mathematics teachers. 
 
Based on the three conclusions above, the recommendation will be divided into 
several sub-sections such as recommendation for Indonesian Government, for 
SEAMEO QITEP in Mathematics, for pre-service and in-service institution, for 
mathematics teachers and educators in Indonesia and SEAMEO member countries. 
 

a. For Indonesian Government 
 

The recommendations for Indonesian Government can be used by SEAMEO member 
countries that have problems similar to Indonesia to change the teaching and 
learning process to be more student active learning. 
 
27. The term student centered learning or student active learning should be 
clarified not only among experts in the same area such as mathematics education 
area but also among experts in the different area. Teachers need not only the 
operational definition but exemplary example (by video) of how to teach 
mathematics in Junior and Senior High School. In Indonesia, different expert might 
be has different operational definition of one term. The importance thing is how to 
accommodate and how to accept the good point of it. 
 
28. There are terms on the presentation of Minister of Education and Culture 
(Kendikbud, 2012a and 2012b) concerning Curriculum 2013 which needs to be 
clarified and need operational definition. Once again, teachers need not only the 
operational definition but exemplary example (by video) of those terms.  

 
29. Concerning the assessment process, the learning process activity will be 
directed also by the assessment policy. In order to anticipate the need to meet the 
era of 21, then the focus of the assessment will be also on problem solving, 
reasoning, and communicating ability and the basic knowledge and skills for 
creating, using and communicating mathematics.  

 
30. Concerning the work of teachers, the government should implement a system 
that every teacher has a motivation to improve his/her competency by 
himself/herself. 
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b. For SEAMEO QITEP in Mathematics 
 
31. The relationship with CRICED, University of Tsukuba should be continued to 
learn a good idea about mathematics education, especially about problem solving 
approach and lesson study. 
 
32. Learn from Japanese mathematics teachers and educators, QiM should 
consistently focus on the quality of students learning. Every effort should be given 
by every part of SEAMEO QITEP in Mathematics to help learners to be facilitated to 
learn mathematics meaningfully, to learn to think, and to learn mathematics by/for 
them. 

 
33. The collaboration with schools and mathematics teachers should be 
continued to learn a good idea on how to facilitate students to learn mathematics 
meaningfully, to learn to think, and to learn mathematics by/for them. SEAMEO 
QITEP in Mathematics should continue its effort to produce teaching and learning 
‘model’. 

 
c. For Pre-service and In-service Institution 

 
34. In Japan, the lesson study activity was supported by university experts. 
Learn from this, every pre-service and in-service institution has to work with and 
help elementary and secondary school. Learn from Japan also, every pre-service 
and in-service institution should focus on helping and facilitating learners. 
 
35. The main focus of pre-service institution should be on how to produce 
mathematics teachers who can help their students to learn mathematics 
meaningfully, learn to thank, and to learn mathematics by/for themselves. 

 
36. The main focus of in-service institution should be on how to maintain and 
improve the quality of mathematics teachers that can help their students to learn 
mathematics meaningfully, learn to think, and to learn mathematics by/for 
themselves to anticipate the change in technology and in society. 

 
37. The lecture of pre-service and in-service institution should be having 
experience to work with students. 

 
d. For Mathematics Teachers and Educators 

 
38. The main focus of mathematics teachers and educators will be on how to 
help students to learn mathematics meaningfully, learn to think, and to learn 
mathematics by/for themselves. 

 
39. Every mathematics teacher and educator is hoped and motivated to improve 
his/her competency from several resource such as books, website, or from his/her 
colleagues. In planning the lesson, for example, mathematics teachers can learn 
from mathematics educators, mathematics education experts, high quality and 
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good resource materials (such as mathematics text books, example of lesson plan, 
and materials from website/blog, periodicals, films, or VCD). 
 

e. For Further Research 
 

40. Further research should be executed by expert from SEAMEO QITEP in 
Mathematics, lectures from pre-service institution, and widyaiswara or expert from 
in-service institution to find the ‘best way’ to help and facilitate students to learn 
mathematics meaningfully, to think and learn mathematics by themselves. This 
research should be focus on students thinking such as problem solving, reasoning, 
and communication. Not only focus on students content knowledge 
comprehension. 
 
41. Further research could be done on how to help and facilitate mathematics 
teachers in such a way that they can change their teaching and learning process 
such that they can help the learners to learn mathematics meaningfully, to learn to 
think and be independent learners. Once again this task will not easy because it 
will be relate with the mindset, attitude, and disposition of the mathematics 
teachers regarding mathematics, students, learning, mathematical thinking and 
mathematical process, delivery system, assessment, and the textbook. 
 
For final statement of this study, it is not easy to change the behavior of teacher 
from teacher centered to student centered. Several things should be taken into 
account such as the culture, the assessment system, the competency of teacher, 
the competency of mathematics educator, the career system of teachers, and the 
belief system of the teacher. But we have to solve this problem cooperatively, 
consistently, and systematically. 
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