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Rational  

1. There are a number of disasters in APEC economies, such as 
earthquakes, tsunamis, volcanic eruptions, fires, landslides, typhoons, and 
floods. Those disasters could be natural or man-made. Indonesia is one of 
the countries that is vulnerable to natural hazards especially floods, 
earthquakes, tsunamis, volcanic eruptions, fires, and landslides. UNESCO 
(2010) has already differentiated between ‘hazards’ and ‘disasters’. Hazards 
are natural while disasters are not. Hazards such as floods, earthquakes, 
and tsunamis become disasters only when society lacks the ability to cope 
with them. UNESCO ISDR (2007) stated that disasters such as the October 
2005 earthquake in Pakistan, where over 16,000 children died in schools 
that collapsed, and the recent mudslide on Leyte Island in the Philippines, 
where more than 200 school children were buried alive, are just a few tragic 
examples of why more efforts need to be done to protect our children before 
disasters strike. 
 

2. The lack of knowledge on disaster phenomena leads to a tremendous 
number of victims. For instance, people living along the coastline fail to 
recognize that the receding of water quickly and unexpectedly from the coast 
may be the sign that a tsunami will come. People follow it instead of running 
toward higher ground and inland. Many lose their lives because they do not 
know the meaning of receding coast. For saving our life, Emergency 
Preparedness Education is one of the most urgently needed topics for school 
education. UNESCO ISDR (2007) gave two good examples that what people 
know is more important that what they have when it comes to saving lives 
and reducing loss. The first example, on a beach in Thailand, when the 
December 2004 Tsunami struck, a British schoolgirl Tilly Smith saved many 
lives by urging people to flee the shore: her geography class in Britain had 
enabled her to recognize the first signs of a tsunami. The second example, at 
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the same time, Anto, a young boy on the Indonesian island of Simeulue had 
learned from his grandfather what to do when an earthquake strikes. He and 
all the other islanders ran to higher ground before the tsunami struck, 
sparing all but eight members of the community. 
 

3. The 5th APEC Education Ministerial Meeting Joint Statement (May 
2012) agreed on the importance to “continue to upgrade mathematics and 
science education capacity across the APEC member economies. Identify the 
best practices that ensure students are learning the foundation of 
mathematics and science and applying this learning to real-world issues, 
such as preserving the environment, reducing damage due to disasters, and 
achieving green and sustainable growth.”  
 

4. On this demand, Emergency Preparedness Education: Learning from 
Experience, Science of Disasters, and Preparing for the Future (III): Focus on 
Fire and Volcanic Eruption (HRD04 13A), proposed by Japan and Thailand, 
was approved as for the third year of three years' projects. This project 
develops teaching materials of mathematics and scientific skills for disasters 
such as how to predict the area of fire and volcanic eruption depending on 
the location. This project also provides scientific programs for disasters and 
how to conduct evacuation system based on the scientific knowledge with the 
support of teachers. This project adopts the experience of APEC-HRDWG 
Mathematics Lesson Study Project (2006-2011) and 'Emergency 
Preparedness Education: Learning from Experience, Science of Disasters, 
and Preparing for the Future' (HRD 04 11A& HRD 04 13A).The final products 
of this project are e-textbooks in mathematics class on emergency 
preparation. It will be produced through the lesson studies done by the 
specialists on mathematics. As for the last year of three years’ projects, this 
year project also focuses on the use of mathematics for fore sight because 
mathematics is the major literacy subject which is necessary for economic 
development on this knowledge based society. And, it is the appropriate 
subject to teach emergency preparedness because every child learns it almost 
every day. UNESCO Director-General Koïchiro Matsuura (UNESCO, 2007) 
stated: “Anticipating, educating and informing are the keys to reducing the 
deadly effect of such natural disasters. Unfortunately, such activities have 
not been given priority.”  
 

5. In addition, in the future, the problems of us will be different with the 
problems to our students. We need to give the chance to them the way to 
solve their problems by themselves. Therefore, other methods should be 
implemented to ensure that every student in each economy will learn how to 
identify the problems, how to collect information and data, and how to solve 
the problems by and for themselves. 
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6. This international level conference was attended by prominent 
mathematics educators from 5 continents, except Africa and Australia, such 
as Gabriele Kaiser, Chair of IPC ICME-13, Germany; Abraham Arcavi, 
General Secretary, International Commission of Mathematics Instruction, 
Israel; Klaus Rasmussen, University of Copenhagen; and Ivan Vysotskiy, 
Moscow Institute of Open Education (from Europe); Masami Isoda, CRICED, 
University of Tsukuba; Maitree Inprasitha, Center for Research in 
Mathematics Education (CRME), Faculty of Education, Khon Kaen 
University, Thailand; Bo Song, University of Science Technology Beijing; Toh 
Tim Lam, President of Singapore Society of Mathematics Education, 
Singapore; Kirbani Sri Brotopuspito, Faculty of Mathematics and Science, 
Gadjah Mada University, Indonesia (from Asia); Patsy Wang-Iverson (from 
America) and specialists from APEC economies who talked about fires and 
volcanic eruptions. Thus, the participants from SEAMEO Regional Centre for 
QITEP in Mathematics should learn from that conference how to manage the 
international level conference. 
 

Objectives 

There are four main objectives on this activity: 
1. to learn and benchmark against Lesson Study, especially on the 

use of ‘plan’, ‘do’ and ‘see’ in enhancing the professional 
competencies of mathematics teachers, 

2. to learn and benchmark against how to help learners to learn 
mathematics meaningfully, how to help them to learn to think and 
to learn mathematics by and for themselves,  

3. to learn and benchmark against how to conduct and manage an 
international level conference, and 

4. to learn and benchmark against the system in working together 
among international level of mathematics educators. 

 
 

 Activities 

11th February Yogyakarta – Denpasar – Tokyo 
 
12th February Good morning Tokyo. Arrived at R & B Hotel; got 

information from the committee of conference. 
 
13th February Specialists session at the Attached Junior High School 

(Tokyo), University of Tsukuba (Tokyo) 

• Explanation of Lesson Study and observing lessons. 
• Explanation of the project work. 
• Discussion: How can we improve the lesson through 
Lesson Study?  
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8:50 Opening Ceremony and Instruction for the specialists 
session. 

Masami Isoda & Maitree Inprasitha talked about APEC 
Lesson Study projects in mathematics, science and 
emergency preparedness education. 
 
9:10 Explanation of the class 
 
9:20 Observed the class presented by CHENG Chun Chor 
Litwin, Hong Kong Institute of Education, concerning 
quadratic equation. 
 
10:20 Discussion for the class. 
 
13:00-15:00 Two Keynotes: 

Kirbani Sri Brotopuspito, Faculty of Mathematics and 
Science, Gadjah Mada University, Indonesia: “Science of 
Volcanic Eruption and How It Use Mathematics" 

Ivan Vysotskiy, Moscow Institute of Open Education, 
Russia: “Forest Fire and Mathematics" 
 
15:00-17:00 Presentations from APEC economies for fire 
and volcanic eruptions. 

Indonesia: “How to Enhance the Competence in 
Mathematical Modeling by Implementing ‘Lesson Study’ in 
the Case of Volcanoes Eruption?” 
 
Philippine: “Learning about Volcanoes and Mathematics.” 
 
Thailand: “Innovation of Mathematics Education through 
Lesson Study.” 
 
USA: “Fires and Volcanoes.” 
 
Chile: “2000 Volcanoes in Chile.” 
 
Confirmation on Homework for Thailand meeting. 
 
18:00~ Reception at Meikei Building 
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14th February Specialists session at the Attached Elementary School 
(Tokyo), University of Tsukuba (Tokyo) 
 
9:00 Observation of the class presented by Natsusaka 
Satoshi concerning the use of problems and situations 
from everyday life to confront the students with the need to 
make additions and subtractions. 
 
13:00-14:00 Keynote Lecture 
 
Bo Song, University of Science Technology Beijing, China: 
“Application of Fuzzy Mathematic Theory in the Evaluation 
on Urban Disaster Mitigation." 
 
14:00-17:30 Presentations from APEC economies for Fire 
and Volcanic Eruptions. 
 
Singapore: “Lesson Study in Early Childhood Sector.” 
 
Peru: “Innovation of Mathematics Education through 
Lesson Study.” 
 
Vietnam: “Emergency Preparedness Education: Learning 
from Experience, Science of Disasters, and Preparing for 
the Future (III).” 
 
Korea: “Investigating a Flood with EXCEL.” 
 
Malaysia: “Innovation of Mathematics Teaching and 
Learning through Lesson Study.” 
Japan: “Relation between Amount of Ash Fall and Wind 
Direction.” 
 
Confirmation of Homework for Thailand meeting  

 
15th February Study trip to Edo/Tokyo Museum and Science Museum. 
 
16th February Open Symposium at the Tokyo (Bunkyo) Campus of the 

University of Tsukuba at the room No. 134. Theme: 
Mathematics Education for Preparing Future. 
 
9:00-9:20 Opening Ceremony 

o Vice Minister of MEXT Japan 
o Ministry of Education of Thailand. 

 
9:20-9:50 Mathematics Education for Future 
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Proposal for Next Step based on the current project 
Masami Isoda & Maitree Inprasitha. APEC Lesson Study 
Projects in Mathematics, Science and Emergency 
Preparedness Education  
 
9:50-10:00 Photo Session 
 
10:00-11:00. Keynote Lecture 1, Gabriele Kaiser, Chair of 
IPC ICME-13, Germany: “Preparing for the Future: the 
Role of Mathematical Modeling." 
 
11:00-12:00. Keynote Lecture 2, Toh Tim Lam, President of 
Singapore Society of Mathematics Education, Singapore: 
“Mathematics in Context – The Future of Mathematics 
Education." 
 
13:00-13:20. Keynote Lecture 3, Abraham Arcavi, General 
Secretary, International Commission of Mathematics 
Instruction, Israel: “Mathematics Education for Future, 
Looking at the World with A Mathematical Lens." 
 
13:20-13:40. Keynote Lecture 4, Klaus Rasmussen, 
University of Copenhagen, Denmark: “Why We Need to 
Consider Science for Learning Mathematics." 
 
13:40-15:00. Panel 1 Modeling and Future 
15:20-16:40. Panel 2 Statistical Problem Solving and 
Future 
 
16:40-17:00. Closing Ceremony and Announcement of 
ICME 13 by Gabriele Kaiser, Chair of IPC ICME-13, 
Germany. 
 

17th February Arigato Gosaimasu Prof Masami Ishoda. Sayonara Tokyo. 
 Tokyo – Jakarta – Semarang – Yogyakarta. 
 

Results of Attending the Conference 

1. The main issue of the conference is how to help and to facilitate 
children to learn mathematics by and for themselves. The changes which 
should be done in the class are: from the traditional method such as 
lecturing to other strategies or activities such as problem-solving, modeling, 
investigation, exploration, and open ended activities; from memorizing or rote 
learning to reasoning and understanding; from low order thinking skills 
(LOTS) to high order thinking skills (HOTS). The main issue matches up with 
Indonesian that teaching and learning mathematics should be focused on 
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problem solving and the learning process could be started with realistic or 
contextual problems. In Indonesia, under the 2013 Curriculum, the methods 
implemented by teachers are scientific approach, problem based approach, 
discovery learning, or project based approach. 
 

2. During the observation on the first open class for Grade 8 (Secondary 
2) students concerning quadratic equation, we found that: 

• The teacher (Litwin) started the lesson with information that at the 
end of the lesson students were able to solve quadratic equation 
such as: x2 + 6x – 55 = 0, x2 + 4x – 77 = 0, or x2 + 6x + 10 = 0. 
Although he did not inform his students, however the objective of 
the lesson was finding out the solution of a QE or quadratic 

equation x2±px±q= 0 by completing the square (integers solutions). 

• He asked his students to give an example of QE with x = 1 as 
solution. No one could answer that problem, he then asked his 
students to solve an equation of x + 3 = 0. Student S1 answered 

that x = −3. The teacher asked that ifx2 = 1 then what about x. 
Student S2 answered that x = 1. The teacher asked: “Is she correct? 
Maybe you have another answer?” Student S3 answered that x = 

−1could be another solution. The teacher asked that if x2 = 4 then 
could the students tell him the answer. Student S4 answered that x 

= 2, −2. The teachers proceeded with the similar question if x2 = 64. 

• He asked his students to try to solve QE of (x + 3)2 = 64. 
Student S5 answered as follows. 

8 × 8 = 64 

(x + 3) ×(x + 3) = 64 

(x + 3) ×(x + 3) = 8 × 8 
x = 5 
The teacher asked if there were other answers. 
Student S6 answered as follows. 

(−8)×(−8) = 64 

(−8) × (−8) = (x + 3) ×(x + 3)  

(x + 3) = −8  

x = −11 

• He continued with Task 1. 
 
 
 
 

 
 
The problem above can be traced back to the Babylon time. 

Student S7 answered the measurement of the rectangle was 5 × 11. 

If we have a rectangle, with area 55 square unit, and the 
width is 6 units longer thanthe length. Find the measurement 
of the rectangle. 
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The teacher then stated that another answer might be difficult to 
see. 

• Teacher helped students to focus on (x + 3)2 = 64 and x(x + 6) = 55. 
The two equations have the same solutions. What are the relations 
of the two equations? Anyone has the reason? Can you expand the 
first and the second equations?” 
Student S8 answered as follow.  
(x + 3)2 = 64 
x2 + 6x + 9 = 64 
x2 + 6x = 55 
Teacher: “Can we change x(x + 6) = 55 into (x + 3)2 = 64?”  

• Teacher: “Can we solve x2 + 4x − 77 = 0?” 
Student S9 answered as follows.  

x2 + 4x − 77 = 0 
x(x + 4) = 77 
 
 
 
 
 
 
x = 7 
 
Student S10 answered as follows.  

x2 + 4x − 77 = 0 
x2 + 4x + 4 = 77 + 4 
(x + 2)2 = 81 

(x + 2) = ±9 

x = 7 or x = −11 
 

3. The Lesson Plan can be seen and studied on Appendices. Based on the 
description above, we can learn as follows. 

• The teacher strived to help learners to learn ‘meaningfully’ or in 
NCTM term, learn ‘with understanding’ in which the new knowledge 
is constructed by the learner based on the previous or preexisting 
knowledge. For example, based on the knowledge to solve x2 = 64 
then students can learn how to solve (x + 3)2 = 64.  

• The teacher strived to help learners to learn to use their heads or to 
learn to think and not to remember or memorize only. 

• We do not know whether the teacher strived to help learners to be 
independent learners or not, however we learn a lot how to help our 
students to learn mathematics meaningfully and how to help them 
to learn to think.  

4. Two keynotes, the first one was the presentation from Kirbani Sri 
Brotopuspito, Faculty of Mathematics and Science, Gadjah Mada University, 

x 

x 

4 
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Indonesia, talked about science of volcanic eruption and how it use 
mathematics. His presentation concerned:  

• Volcano’s geometry and its internal structure 

• Magmatic processes inside volcano 

• Volcanic eruption 

• Smart living in harmony and prosperity with active volcanoes 

• Example of simple volcano mathematics 

• Discussion  
 

5. The second keynote speaker was Ivan Vysotskiy, from Moscow Institute 
of Open Education, Russia, discussed forest fire and mathematics. One 
important aspect of his presentation was the statistics and probability 
theories that since 2004 statistics and elements of probability theories are 
included in Federal Educational Standards. Banking, management, 
insurance and other public phenomena bear probabilistic character and we 
pay much attention on these subjects in our curriculum when planning the 
course of statistics and probability for middle and high school. As the way 
from school mathematics to everyday events lies through learning statistics, 
we can apply various subjects to design the lessons and pose the problems. 
So, we do when talking about life safety and natural disasters in teaching 
and studying statistics.  
 

6. Presentations from APEC economies for Fire and Volcanic Eruptions. 
We can learn that Indonesia, Chile and Philippine lie on ‘The Ring of Fire’, 
especially Pacific Ring of Fire, see the table below. 
 

Comparison of Selected Volcanic Eruptions 
 

Eruptions Country Location Year 
Column 
height 
(km) 

Volcanic 
Explosivity 

Index 

N. 
hemisphere 
summer 

anomaly (°C) 

Fatalities 

Mount 
Vesuvius 

Italy Mediterranean 79 30 5 ? >2,000 

Hatepe 
(Taupo) 

New 
Zealand 

Pacific Ring of 
Fire 

186 51 7 ? ? 

Baekdu 
China / 
North 
Korea 

Pacific Ring of 
Fire 

969 25 6–7 ? ? 

Kuwae Vanuatu 
Pacific Ring of 

Fire 
1452 ? 6 −0.5 ? 

Huaynapu
-tina 

Peru 
Pacific Ring of 

Fire 
1600 46 6 −0.8 ≈1,400 

Tambora Indonesia 
Pacific Ring of 

Fire 
1815 43 7 −0.5 >71,000 

Krakatoa Indonesia 
Pacific Ring of 

Fire 
1883 36 6 −0.3 36,600 

Santa 
María 

Guatemala 
Pacific Ring of 

Fire 
1902 34 6 no anomaly 

7,000–
13,000 

Novarupta USA, Pacific Ring of 1912 32 6 −0.4 2 
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Alaska Fire 

Mt. St. 
Helens 

USA, 
Washington 

 

Pacific Ring of 
Fire 

1980 19 5 no anomaly 57 

El Chichón Mexico 
Pacific Ring of 

Fire 
1982 32 4–5 YES >2,000 

Nevado del 
Ruiz 

Colombia 
Pacific Ring of 

Fire 
1985 27 3 no anomaly 23,000 

Pinatubo Philippines 
Pacific Ring of 

Fire 
1991 34 6 −0.5 1,202 

Source: Oppenheimer (2003), and Smithsonian Global Volcanism Program for VEI.  

 
Besides, Indonesia, the Philippine and other countries such as Mexico, USA, 
and Peru, have experienced tremendous volcano eruptions. Therefore, 
students should be facilitated to be aware of their problems. 

 

7. Thailand and USA discussed their experiences concerning the fire. 
Among others, the important things were: 

• A forest fire along road 108 between Mae Sariang and Khun Yuam, 
in Mae Hong Son Province, Thailand. It was one of the many fires 
happened that day. This was done mainly to trigger the growth of 

the Astraeaodorous (English: false earthstar; Thai script: เห็ดเผาะ; Thai 

het pho) fungus which fetched a high price on Thai market. The 
fires completely denuded the undergrowth and affected the wildlife 
but most of the trees were not really affected. 

• Emperor Nero: regulations requiring fireproof materials for external 
walls in rebuilding the city.  

• 17th Century (Renaissance): technical approach to fire protection 
emerged after Great London Fire of 1666, which destroyed 80% of 
the city: stone and brick houses with fire-resisting party wall 
separations.  

• 1874: First patent for automatic sprinkler. 

• 1st half of 20th century: building and fire codes and standards – 
lessons learned from catastrophic fires. Knowledge from civil and 
mechanical engineering, architecture, psychology, electrical and 
electronic engineering. 

• 2nd half of 20th century: fire protection engineering has become a 
unique engineering profession. 

• 21st century: improvement of computational methods to determine 
quantitative evaluation of fire protection. 

It is clear that from the USA we can learn several things as follows. 

• Regulations from the Government are very important. 

• Regulations and technical approach should be modified based on 
the new problems encountered. 

However, the overall challenges are: 

• weak regulatory framework, 

• underdeveloped physical/human infrastructures, and 
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• limited access to skilled labor. 
Other challenges are concerning the sprinkler system: 

• limited water source in dry regions,  and 

• contaminated water leading to health problems. 
 

8. Observation of the second open class was presented by Teacher 
Natsusaka Satoshi concerning the use of problems and situations from 
everyday life to confront the students with the need to make additions and 
subtractions. 

• He started the lesson with the problem below. 
 
 
 
 
 
 
 

• Students tried to solve the problem. Comments from students 
among others were: 
“It is strange that if we count from the back that he is standing as 
number 5.” 
“It is strange that there are 10 children.” 
 
 

 

• The Teacher confirmed that the situation is strange and unrealistic. 
Look the diagram above. Then, he asked his students to change the 
numbers and correct the sentence. 
S1: “If we correct the position from the back, then the sentence 
must be the 4th instead of the 5th.” � 10 – 7 = 3 and 3 + 1 = 4, so 
that the position from the back is the 4th. 
S2: “If we correct the total number of people is 11 instead of 10.” � 
7 + 5 = 12 and 12 – 1 = 11, so that the total number of people is 11. 
Another alternative is. 
FJR: If we correct the position from the beginning, then the 
sentence must be the 6th instead of the 7th.” � 6 + 5 = 11 and 11 – 
1 = 10, so that the position from the beginning is 6th. 

• Finally, teacher confirmed the important reason why “+1” or “−1”. 
This was a part of generalization. 

 

9. Based on the description above, we can learn the following matters. 

• The teacher strived to help learners to learn to think by starting the 
lesson with task or problem, or realistic (contextual) problems. In 
solving the problem students were facilitated to use their head by 
analogy, inductive, deductive, and generalization. This is the reason 

A child called Yoshio is in group of 10 children, they run a 
completion when they get to the end the line in order. Yoshio is 
standing as number 7 from the beginning of the line but she is 
standing as number 5 from the end of the line. (Note: There is 
only one child called Yoshio in the group).  

1 2 3 4 5 6 7 8 9 10 
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why we conclude that the teacher strived to help or facilitate the 
learners to learn to think. 

• The teacher strived to help learners to be independent learners or 
learn mathematics by and for themselves by giving opportunity to 
them to identify and solve the problem by and for themselves. The 
problems asked and identified by students were very important in 
helping students to be independent learners. 

• During the learning process, every student was facilitated by the 
teacher to communicate and I saw that every student nearly can 
communicate well during the lesson. Example of questions asked 
by teachers were: 

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

The teacher gave the students opportunity to think and to reason 
and not to memorize only. I saw exactly that the students learnt 
mathematics enthusiastically and the learning process was very 
joyful. 

 

10. The two teachers (during the ‘do’ or ‘open class’ session) continually 
gathered information about their students through questions, interviews, 
writing tasks, and other means. Then they made some appropriate decisions 
about such matters as reviewing material, re-teaching a difficult concept, or 
providing something more or different for students who were struggling or 
needed enrichment. 
 

11. The two teachers tried to write Lesson Plans that operational in such a 
way can be used and implemented by other mathematics teachers. Although 
the number of page(s) were 1 – 2. 

 

12. From the Keynote Lecture by Bo Song, University of Science 
Technology Beijing, China who discussed “Application of Fuzzy Mathematic 
Theory in the Evaluation on Urban Disaster Mitigation."We learn that: 

• In recent years, the development of urban construction is not 
coordinated with the urban disaster prevention resource 
environment. 

• The rapid growth of cities is presented with highly complex and 
changeable features for urban function spaces.  

• Cities of China are very fragile when facing disasters. See the 
picture below. 
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• Therefore, the community disaster prevention research has 
important practical significance and role for the urban disaster 
prevention program. 

• The new characteristics of disaster evolution impact on the new 
characteristics of mitigation consist of two important aspects: 
community and city. 

 

 
 

• To solve the problems the research consists of 5 parts (1. Research 
Background, 2. Site Investigation on Urban Disaster Mitigation, 3. 
Evaluation System and Target of Urban Disaster Mitigation, 4. 
Application of Fuzzy Mathematic Theory in the Evaluation on 
Urban Disaster Mitigation and 5. System Evaluation Method and 
Database Construction on Urban Disaster Mitigation) The full 
PowerPoint can be seen on the Appendices. 

 

13. Presentations from APEC economies for Fire and Volcanic Eruptions. 
We can learn from Singapore concerning the implementation of lesson study 
in early childhood sectors. Peru concerned the innovation of mathematics 
education through lesson study. Vietnam discussed the emergency 
preparedness education: learning from experience, science of disasters, and 
preparing for the future (III). Korea talked about the investigation of a flood 
with EXCEL. Malaysia concerned the innovation of mathematics teaching 
and learning through lesson study. And finally, Japan talked about the 
relation between amount of ash fall and wind direction. An interesting 
presentation is from the Korea, the conclusions are as follows. 
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• To use EXCEL spontaneously, students must know enough 
mathematical concepts and skills to represent a flood situation in 
mathematical expression.  

• EXCEL is a very useful tool for modeling situations with 
mathematical concepts and skills.  

• This semester, I will use these materials for high school students 
and revise it. Next, I will report the result to my society and the 
next APEC meeting.  

 

14. From the study trip to Edo/Tokyo Museum we can learn several things 
as follows. 

• The high culture of Japan in the era of Edo and Tokyo, especially in 
Edo era. 

• In Tokyo era, the influence of western (especially from the Great 
Britain) culture was showed. 

• Learn from the influence of western culture in Japan, the question 
aroused were:  
o “Could the Japanese reach an advanced country like nowadays 
without the influence of western culture?” 

o “How much influence of advanced country should other 
countries use?”  

 

15. From the study trip to National Museum of Nature 
and Science we can learn several things as follow. 

• The vision of the museum is that the 
exhibition encourages us to think about what 
we can do to protect our home planet, with the 
goal of working towards a future based on the 
harmonious balance of the Earth’s ecosystem. 

• Global Gallery (the History of Life on Earth) features an exhibit on 
the evolution of the Earth and its inhabitants, along with a history 
of the development of intelligent thought in humans. The Global 
Gallery comprised: 
o animals of the Earth, 
o progress in science and technology, 
o biodiversity – we are all part of the same ecosystem, 
o evolution of life – solving the mysteries of the dinosaurs, 
o evolution of life – from the Earth’s origin through human 

existence, and 
o the natural world. 
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16. The Opening Ceremony of the Open Symposium at the Tokyo (Bunkyo) 
Campus of the University of Tsukuba at the room No. 134. Theme: 
Mathematics Education for Preparing Future. The Vice Minister of MEXT 
Japan and Ministry of Education of Thailand talked about the importance of 
working together among economies. Masami Isoda & Maitree Inprasitha 
informed the proposal for next step based on the current project: APEC 
Lesson Study Projects in Mathematics, Science and Emergency Preparedness 
Education. 
 

17. Keynote Lecture 1, Gabriele Kaiser, Chair of IPC ICME-13, Germany: 
“Preparing for the Future: The Role of Mathematical Modeling." She started 
her lecture with a statement that the world is currently facing many 
problems: 

o Social problems such as economical inequality, limited access to 
water, food, … of huge parts of the world population, illiteracy of 
many adults and children, limited access to education for many 
children ….. 

o Environmental problems such as problems caused by earthquakes, 
volcanoes, tsunamis, floods, fires ….. 

Based on those problem, the questions can be aroused were as follow. 

• What can mathematical education contribute to the solution of these 
problems (theme of this conference)? 

• What can mathematical modeling contribute to being prepared for these 
problems? 

• Ubiratan D’Ambrosio in “ZDM – The International Journal on 
Mathematics Education”,  issue 1-2 in 2007: “We find, in every civilization 
and in all the times, some form of education. From initiation practices 
through complex educational systems, the major goals are always:  

o to promote creativity, helping people to fulfill their potentials and 
raise to the highest of their capability, but being careful not to 
promote docile citizens. We do not want our students to become 
citizens who obey and accept rules and codes which violate human 
dignity.  

o to promote citizenship transmitting values and showing rights and 
responsibilities in society, but being careful not to promote 
irresponsible creativity. We do not want our students to become 
bright scientists creating new weaponry and instruments of 
oppression and inequity.” 

• Milestone for recent international initiatives for implementing modeling 
approaches in mathematics education; Hans Freudenthal’s: ”I am 
convinced that, if we do not succeed in teaching mathematics so as to be 
useful, users of mathematics will decide that mathematics is too 
important teaching matter to be taught by the mathematics teachers. Of 
course this would be the end of all mathematical education.”  
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• For this question: “What does it mean to teach mathematics so as to be 
useful, to teach mathematics in such a way that students can use it in 
order to solve real world problems?“ The answer was: “Currently accepted 
approach (not the only one) to answer these questions is the modeling 
approach.“ Then, the question was: “What do we mean by mathematical 
modeling?” Using mathematics in order to solve real world problems with 
mathematical methods. Learning modeling means developing students’ 
competencies to use their mathematics for the solution of problems of 
their daily life and from sciences. Relation between mathematics and 
reality is important, going back and forth. Modeling is an activity, a 
process. 

• Different international perspectives on modeling. 
o Realistic or applied modeling 
o Contextual modeling 
o Model eliciting approach  
o Educational modeling 
o Socio-critical modeling 
o Epistemological or theoretical modeling 
o Cognitive modeling 

 

 

• Characteristics of modeling activities are: 
o teacher independent work on modeling examples by students is 

necessary; 
o no fast intervention by the teacher, only support in case 

mathematical means are missing or if the students are in a cul-de-
sac regarding the content; and 

o Experience of helplessness and insecurity is a central aspect and a 
necessary phase.  

• Characteristics of the examples and activities are: 



 17

o no high level of mathematical knowledge is expected, complexity 
from the context, making assumptions, simplifications, 
interpretations; 

o independent work is important;  
o challenge does not come from algorithms, but lies in the 

independent realization of the modeling process. 

• Problems of recent modeling activities are: 
o How can fishing be sustainably controlled by quotas?  
o When does an epidemic break out and how many people fall ill? 
o How can the arrangement of irrigation systems be planned in an 

optimal way? 
o How can we design an optimal wind park, off-shore or on-shore? 
o How can bush fires be held off by cutting forest aisles?  
o The advanced solutions for these problems can be done more 

elementarily by students at school or at university.  

• It is clear that modeling as an established didactical approach can offer 
many examples for emergency preparedness; not only examples are 
important, but also ways of fostering it. If students are really prepared for 
emergency cases; then they need to carry out modeling processes by 
themselves (not a spectator sport) and they need to take the examples 
seriously, authentic examples are necessary, which contain a serious 
problem to be posed or question to be answered.  

 

18. Keynote Lecture 2, Toh Tim Lam, President of Singapore Society of 
Mathematics Education, Singapore: “Mathematics in Context – The Future of 
Mathematics Education."Data from the Trends in International Mathematics 
and Science Study (TIMSS) has provided information to assist policymakers, 
researchers, educators, and public obtaining a comprehensive picture on 
how students around the world perform in mathematics and mathematical 
literacy. Data about TIMSS in Examination Centre, Office of Research and 
Development, Ministry of National Education informs us that Singapore 
students perform very well on the program comparing to other countries. 

• Aims and Objectives of Mathematics Curriculum in Singapore, 
o Acquire concepts and skills for continuous learning in 

mathematics and to support learning in other subjects; 
o Develop thinking, reasoning, communication, application and 

metacognitive skills through a mathematical approach to 
problem solving; 

o Connect ideas within and between mathematics and other 
subjects through applications of mathematics; 

o Build confidence and foster interest in mathematics. 

• Students generally score very well in high-stake national 
examinations, TIMSS and PISA. Do students see the relevance of 
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math in real-life? Singapore students have no difficulties in 
learning mathematics. 

• Problem solving (PS) at the center of the curriculum framework. 
Since 2001, the curriculum framework has emphasized the 
application of mathematics to solve real-world problem at the 
primary level. At Secondary school level in 2007, it emphasized 
application and modeling; solving real-world tasks – application of 
mathematics in the real world.  

• Learning experience should provide opportunities for students to: 
o enhance conceptual understanding through the use of various 

mathematical tools, including ICT tools; 
o apply concepts and skills learnt in real-world context; 
o communicate their reasoning and connections through various 

mathematical tasks and activities; and  
o build confidence and foster interest in mathematics (Ministry of 

Education).  

• Mathematics should be taught in context. Emphasis should be 
made on application of mathematics in real life, mathematics 
always exists as application until the 18th century… emergence of 
“pure mathematics”. Pure mathematics – study of abstract concepts 
irrespective of the world and applications in the world. Even the 
study of pure mathematics is inspired from the world, and is an 
attempt to generalize social and real-world phenomena. All 
mathematics concepts are motivated from real-world problems…  

 

 
 

• Some abstract concepts/processes: 
o What are the differences between x and x + 1? 
o We could see that x + 1 is the process of adding 1 to the 

variable x. 
o We could also see that x + 1 denotes the concept of 1 more than 

x. 
o Not easy for students to switch between the mathematical 

process and mathematical concept. 

• The conclusions were:  
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o in context, application, making decisions � all these activities 
need students to have the knowledge of the real world 
(contextual knowledge); and 

o Important steps of mathematical modeling. 
 

19. Keynote Lecture 3, Abraham Arcavi, Secretary General, International 
Commission of Mathematics Instruction, Israel: “Mathematics Education for 
Future, Looking at the World with a Mathematical Lens." He talked to the 
participants using Skype. He started with the claim that the world around us 
is relatively poor in terms of the mathematical opportunities, it has to offer 
comparing to physics, biology or chemistry. The Counterclaim should be 
thatthe world around us is mathematically rich. Several examples were: 
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• The challenge was how Mathematics that is not always explicit 
become more explicit. Thus mathematics and students need to 
open our eyes, in which  
o the development of an appreciation of and an active search for 

situations in which numbers, shapes and structures are 
involved. 

o the desire and curiosity to ask questions (not necessarily 
“school questions”) 

o the faith in our ability to search for answers on the basis of 
what we know  

• A challenge for the future: Educating towards a meaningful 
interaction with the implicit mathematical richness of the world 
around us: (1) perceiving and noticing; (2) imposing and modeling; 
(3) wondering and questioning; (4) contextualizing, connecting to 
and applying school knowledge and (5) answering solving and 
interpreting. 

 

20. Keynote Lecture 4, Klaus Rasmussen, University of Copenhagen, 
Denmark: “Why We Need to Consider Science for Learning Mathematics." 

• Mathematics and science in “emergency preparedness education”. 
There are two perspectives:  

o Why we need to consider science as a discipline (and a 
transposed discipline to be taught) when teaching mathematics 
(Chevallard, 2004). 

o Why we need to consider the teaching of mathematics as a 
science. 

• Taking a moment to review and reflect on the interplay between the 
(teaching-) disciplines of science and mathematics.  
o Maybe we just do it – it is so “obviously” a good idea!  

• The obvious connections between math and science in relation to 
the conference theme.  

o Nature (and to some extend cultivated nature) presents us with 
some challenges which are well suited as basis for good lessons  
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i. Intrinsic motivation (close to, or far from students world)  
ii. Clear relevance to society  
iii. Patterns and regularities  
 

21. Panel 1 Modeling and Future and Panel 2 Statistical Problem Solving 
and Future. In the future, the problems of us will be different from the 
problem to our students. Therefore, we need to give the chance to them the 
way to solve their problems by themselves. For that reason, other methods 
should be implemented to ensure that every student in each economy will 
learn how to identify the problems, how to collect information and data, and 
how to solve the problems by and for his/her. Thus, modeling and statistical 
problem solving will be very important for our students. 
 

22. Closing Ceremony and Announcement of ICME (International Congress 
on Mathematical Education) 13 by Gabriele Kaiser, Chair of IPC ICME-13, 
Germany. The 13th ICME will be held in Hamburg from 24th to 31st July 
2016. The information concerning the Congress can be seen on 
www.icme13.org. 

 

Conclusions 

1. The ability to think and to reason is very important to everyone. During 
the conference, the issue is how anticipate the change in the future. It must 
include the ability to find issues by oneself, to learn by oneself, to think by 
oneself, to make decisions independently and to act. The questions aroused 
among others was 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 to 
the question, among others, was lesson study. However, lesson study is a 
kind of cultural activity. Teachers develop the system by and for themselves. 
 

2. Lesson study (LS) has successfully changed the teaching and learning 
mathematics in Japan to be more student-centered. The teaching and 
learning processes are usually started with the problem. The focus of the 
teaching and learning processes is on problem solving.  
 

3. LS emphasized in Japanese culture is not only on the collaboration 
between mathematics teachers and mathematics education experts, but also, 
more importantly, the emphasize is on how to change the process of teaching 
and learning mathematics in class such that mathematics could be more 
easily understood by every student. In addition, we could also conclude that 
mathematics teachers in Japan have successfully helped their students to 
think, to reason, and to communicate mathematically which can be 
categorized as high order thinking skills (HOTS). These conclusions match 
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Indonesian content knowledge standard that teaching and learning 
mathematics should be focused on problem solving and the learning process 
could be started with realistic or contextual problems. 

 

4. The spirit of working together among experts and participants is very 
important to the success of the conference.    

 

5. The aims of learning mathematics in Indonesia are to help children to 
be competent in mathematics content knowledge, reasoning (inductive and 
deductive), problem solving, communications, and positive attitudes toward 
mathematics.  The teaching and learning processes as results of LS in Japan 
match those aims of learning of mathematics.  

 

6. The meeting was conducted successfully. The success of the meeting 
was based on the spirit of working together among them to learn and to 
share ideas.    
 

Recommendation 
 

1. LS may be implemented in Indonesia and in SEAMEO member 
countries in order to enhance the quality of teaching and learning 
mathematics in primary and secondary schools. However, we should take 
into account that lesson study is a kind of cultural activity. Teachers develop 
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, textbook and the 
Lesson Study itself. 

 

2. However, there are several things should be taken into account, among 
them are as follows. 

a. The LS emphasizes not only on the collaboration between 
mathematics teachers and mathematics education experts; but 
should be also on how to change the process of teaching and 
learning mathematics in such a way to be more easily understood 
by every students. 

b. The LS also aims at learning mathematics, e.g. to help children to be 
competent in mathematics content knowledge, reasoning (inductive 
and deductive), problem solving, communications and positive 
attitudes toward mathematics.   

c. The culture of Indonesian teachers (such as, some of them are 
seemingly ‘shy’ and ‘quiet’ in discussing or in arguing about their 
teaching plan); could be constrained by using LS as an alternative 
or strategy in developing the professionalism of mathematics 
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teachers. My question is, based on Japanese experience, what kind 
of culture, belief systems or behaviors are needed in implementing 
the LS? In your experience, how to change (modify) the culture, 
belief systems or behaviors to be more easily adapted in 
implementing the LS successfully? 

d. Based on my experience as a resource person and an instructor; in 
planning lesson, teachers and mathematics education experts also 
need high quality resource materials (such as mathematics text 
books, examples of lesson plan, materials from website/blog, 
periodicals, films, or VCD). How to maximize the use of resource 
materials in implementing the LS? 

e. Based on the issue during the conference, the important question 
was how to anticipate the change in the future. It must include the 
ability to find issues by oneself, to learn by oneself, to think by 
oneself, to make decisions independently and to act. The questions 
aroused was 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.  

 

3. Based on the experience of Japanese experts in pioneering and 
developing the successful LS, it would be better if we work together with 
Japanese experts. 
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