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ABSTRACT

The quality of education in Indonesia especially in the remote areas are very low. To increase this quality I develop a mathematical method called GASING methods (GASING = GAmpang, ASyik, menyenaNGkan or easy, fun and enjoyable).  Through this GASING methods we succeded training childrens in a very remote place in Indonesia: Papua. This method succeeded training children master 1st grade level mathematics up to 6th grade level mathematics in 6 months with amazing results. This method is expected to be further developed and implemented not only in Indonesia, but also in other places in the world. 
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1.  Introduction
Indonesia is a highly diverse country. The populace of 240 million can be classified into 1128 tribes that speak 750 languages. Along with this fact, this populace inhabits 17,000 islands that span an area of 1,919,440 square km.

The qualities of education for mathematics in Indonesia vary greatly. Those who live in big urban cities generally have a better standard than those who live in remote, rural places such as the mountains, the forests and the valleys. In these remote places children have a hard time learning mathematics. A 17-year-old child can hardly calculate 9 + 5, let alone 4 x 5. It is a challenge to teach mathematics to these children.
Seeing the poor standard for mathematics in these areas, I proposed to do a research on how to teach mathematics to these children. I decided to pick an island that was inhabited with children with the lowest, poorest standard for mathematics: Papua.

Papua is an island in the easternmost part of Indonesia. It is an extremely large island. Part of it belongs to the Indonesian government, and other belongs to the Papua New Guinean government. This island may be claimed as the second largest island in the world after Greenland. 

The western part of this island is divided into 2 provinces: Papua and West Papua provinces. Here reside 2 million people of 270 different tribes. The rest of the population resides in big cities such as Jayapura, Merauke, and Sorong. However, what interests me the most are those people who live in remote, rural areas such as those in the deep forests or those high up in the mountains because their standard of education is much lower than those in the urban cities.
Collaborating with the local government, we did a reseach on how to teach mathematics to these Papuan children. This paper explains the strategies that we used to teach and train the Papuan children mathematics.

This paper is divided into several parts. After this introduction, the second part explains the strategies and methods used to train these children. The third part tells interesting observations that were obtained during the training process. The paper ends with conclusion and possible future developments.
2. Methods and Strategies
Conditions in Rural Areas
Children in remote areas – areas such as the deep forests and mountain peaks – have no conceptual understanding of big numbers. Many tribes in Papua only know numbers until 3. Any countable items more than 3 are termed collectively as ‘many’. In their daily life, they do not feel the necessity to learn mathematics. If they want to eat, they will go to the forests to hunt or find fruits. If they need vegetables, they will go to their fields. This simple life made them think they do not need to think of numbers that range in millions, billions, or even trillions. This contributed to their lack of motivation to study mathematics.
Children in remote areas also have low self-esteem. Their parents too often say and claim that their childrens are stupid. Very rarely do parents want to praise their children. These factors contribute to the low self-esteem of the children, which shows most clearly when these children are gathered together with those from urban cities. These children feel dumb and incompetent to learn mathematics.

In certain areas, children have to walk 2-3 hours to go to school. For those with weak motivations to study, they feel unmotivated to walk the long hours to go to school.
Good, qualified teachers are rarely found in these areas. Teachers there normally have very low skills.  In many training seasons that we conducted in various remote places, we found primary school teachers who cannot calculate 12 + 13. Many were also unable to calculate additions involving 3 digits such as 327 + 248. Apparently many of these teachers do not have a background on mathematics. Many were sports coaches, language teachers, or religion teachers who were “forced” to teach mathematics for lack of better, qualified mathematics teachers.

Faced with these problems, we employ the following strategies to raise the mathematics education standard in these areas:

a. Increasing motivation
b. Increasing self esteem

c. Developing GASING Methods (GASING = GAmpang, ASyik, menyenaNGkan or easy, fun and enjoyable)

d. Training teachers and implementing GASING Methods in Indonesia

a. Increasing motivation
Children in remote areas need a motivation to get out of their contentment of not knowing mathematics. They should be informed how essential mathematics is in this modern era. They need to know that technologies do exist that can help them have a better, easier, more comfortable and enjoyable life, and that knowledge of mathematics is the basic foundation for learning these technologies.
They need to be taught that it is possible to communicate with their friends without having to climb up and down mountains for hours on end- such as using 3G phones that allow video conferencing. They need to be taught that the moon that seems so far away can be reached with the current technologies. They need to be taught that technologies can provide spaceships or even flying cars that can take them to places even further away than the moon.
A few months ago I went to the province of Tolikara to give a seminar to hundreds of villagers and dozens of heads of tribes. They were astounded when they heard of the technologies that are developing in the world: of technologies that will enable races of different mother languages to communicate easily with another, of technologies that can take them to far away planets, of techonologies that can increase crop productions, and many more. In this seminar I emphasized on the necessity to learn and teach mathematics to the children so that they can master these technologies. At the end of the seminar, many parents came to me, pleading for their children to be taught mathematics,

I have done several seminar-like events for these children from remote areas, and the results were exactly as I expected: they were motivated to learn mathematics.
These children who have been motivated are then followed up with the next program that intends to raise their self-esteem. It is essential that they have the conviction that they are able to learn mathematics, just like their peers in Java or other developed cities in Indonesia.
b. Increasing self esteem
When I went to Papua in 2003, I interviewed many children. One of them was Andrey Awoitauw. At that time Andrey was a 6th grader. His mathematics skill was very low: when I asked him to calculate 1/2 +1/3, he answered 1/5. Yet Andrey was one with a strong determination.
Andrey was then brought to the place where I live: Karawaci Tangerang, which is located 25 km from Jakarta. This is where we trained Andrey for 8 months. Amazingly Andrey managed to win a silver medal in the 2004 National Science Olympiad for mathematics. Andrey was then trained again for 8 months, and he won a gold medal in the 2005 National Science Olympiad!
Besides Andrey, we also trained many other Papuan children. In 2004 Septinus George Saa managed to win a gold medal in a competition called the The First to Nobel Prize in Physics. This was followed by Anike Bowaire who also won a gold medal in the following year. Another child, Surya Bonay, also won a gold medal in The First Step to Nobel Prize in Chemistry. 
These victories awaken the self-esteem of many Papuan children. They realized that their ability is not that much different from those from developed cities. They now have the conviction that they are able to compete with children from different areas of Indonesia. This made the children feel more motivated to rise, and catch up with other children from other parts of Indonesia.

In 2009 I went to several other rural areas in Papua such as Tolikara, Jayawijaya (Wamena), and Lannyjaya. We selected 13 children: six  5th graders, five 4th graders, and  two 3rd graders. They were brought to Surya Institute in Jakarta to be trained in mathematics, piano, computer, and English. In a short span of 6 months, with good methods and qualified teachers, these children were able to master 1st grade level mathematics right up to 6th grade level mathematics. In 2010, the 5th graders who were then already 6th graders took the national exam and garnered amazing results. One child got a score of 100%, and 5 others got scores above 92%. The other children are currently being trained to compete in the National Science Olympiad in mathematics.
In 2010 we created a new challenge for ourselves. This time, we offered to several regencies in Papua to send in children (students) whom they deemed stupidest to Surya Institute. We meant to train these children and show that these children – who are deemed stupidest – will be able to master mathematics in a mere period of 6 months. Our objective was to use this as an example and show that if even the “stupidest” children can master mathematics in a short period of time, then other kids can also do it; hence raise the self-esteem of other kids. Kids who felt that they were “smarter” than these children will have the confidence that they will be able to master mathematics and be the next generation to introduce and develop technologies to develop their respective regencies.
This challenge was well received by many disctricts in Papua. The local governments of Pegunungan Bintang, Jayawijaya, Tolikara, Puncak Jaya, Jayapura, Mappi, Nduga, Raja Ampat, Sorong Selatan, Timika, and Yahukimo sent in students whom they deemed most incompetent to be trained by Surya Institute.
These children proved to be able to learn mathematics well when we taught them with our methods. In a matter of hours, children who were unable to calculate 7 + 4 were able to calculate all addition problems that summed up to 20.  In a week these children were able to master all kinds of addition problems. In 3 weeks they were able to calculate all multiplication problems up to those with 4 digits multiplied by 3 digits.

The local governments who learnt these results were ecstatic and felt very motivated. They vied over other regencies to get the methods implemented in their regions. In 2011 we plan to implement this method in various other regencies in Papua. 
c. Developing  GASING Method
GASING is a method that we developed to instruct children on how to learn mathematics easily in a fun and enjoyable way.

It is called easy because the methods are easily understood by students. This very aspect made students have no problems in working out mathematics problems. When students know how to solve the problems, they will enjoy the learning and training process. They will feel that learning mathematics is fun and enjoyable.

Through 13-15 years of developing GASING, we discovered that mathematics is best taught according to this sequence:

· Introduction to numbers
· Addition
· Multiplication
· Subtraction 

· Division
· Negative numbers
· Application of  basic math operations
· Fractions
· Decimals
· Geometry (including scale and symmetry)
In practicing GASING, these are the steps that students must follow:

a. Students have to have a firm grip on the concepts. This is done through exploration and experiments using simple experiment apparatus that are modified according to the culture that the students are most familiar with, such as those pertaining to stones, arrows, or fruits.

b. Students have to memorize the results of some basic mathematical operations, such as multiplication with numbers 1 to 10, additions whose maximum sum is 20, the ten-pair (numbers that adds up to 10), and the nine-pair (numbers that adds up to 9).

c. Students have to learn the concept for negative numbers. Negative numbers are very useful for applications and even for calculating fractions.

d. Students need to do word problems in 3 stages:

a. First stage: These problems can easily be solved with 1 or 2 basic mathematical operation of the same type. For example, Budi plays marbles with Ali and won 23 marbles. Then Budi plays again with Andi and won 15 marbles. If Budi had 19 marbles in the beginning, how many marbles does Budi have now?

b. Second stage: These problems can be solved by combining a few different mathematical operations. Here we also implicitly include moral and ethical lessons such as the necessity to help others, the need for harmony with others, and many more. For example: Amir drove a car. He left home at 07.30 for his office. After 10 minutes, he saw a kid hit over by a motorcycle. Amir got out of his car and brought the kid to a hospital. The time Amir spent to help the kid is 30 minutes. Amir has to arrive at the office at 08.30. The distance from the hospital to the office is 12 m. Calculate how many meters should Amir travel per minute in order to arrive at the office on time. 

c. Third stage: These problems require students to explore, experiment, and think out of the box. For example: Arrange five 1s (the number 1) with various basic mathematical operations to create a sum of 13.
Notes: I mentioned above the importance of learning negative numbers for applications and fractions. Here are a few examples:

· Tony drove a car from Jakarta at 08.40 and arrived at Surabaya at 16.20. How much time did Tony spend driving? With negative numbers, we can obtain the results of 8 hours – 20 minutes = 7 hours and 40 minutes.

· What is 6 1/3 – 4 ½   Subtraction of the whole numbers gives us: 6-4=2. Subtraction of the fractions gives: - 1/6. The result is 2 – 1/6 = 1 5/6. From here we see that the calculation is easier using the concept of negative numbers. 
With GASING, it is crucial that the teachers must not assume nor think that the students he/she is teaching are stupid. Every teacher has to have the conviction that no stupid students exist. They also must have a passion to teach the student that were assumed “stupid”.
d. Training teachers and implementing GASING Methods in Indonesia

To spread the GASING methods, we need to train the teachers. Here are the strategies that we used to spread the method in Indonesia:

1. Every regencies in Papua  send in a minimum of 10 of their best teachers and 2 students who are deemed stupidest to be trained in Jakarta

2. These teachers will be trained for 6 months and practice the method taught with the 2 students.

3. After training, the teachers will return to their respective regencies. In their regencies, every teacher must train 10 other teachers for 6 months exactly as he/she was trained by us.

4. Every teacher must train a minimum of 10 students.

5. With this process, in 3-5 years all students in primary and middle school in that area will be able to master mathematics from 1st grade level up to 6th grade level.

6. The teachers that have been trained will then be able to train other teachers in other remote areas, hence speeding the process of spreading GASING to many regions in Indonesia, and with it, the building of the education systems in many remote areas.  
3. My experiences in teaching mathematics GASING 
Janus was a student from the regency of Yahukimo. He was 16 years old, yet was still a 6th grader. He had never received a decent education in mathematics. This showed clearly when he was brought over to us, and was unable to calculate 3+2.
At the beginning of the training, we give him the concept of numbers up to 100, followed by additions. Janus had a hard time trying to calculate 9 +7. To help him understand, we used a simple experiment apparatus that pertains to the culture of Papua using leaves, arrows, and a quiver. The quiver can hold 10 arrows, and each arrow is worth 1. First we show the quiver with 9 arrows in it. Then we took another 7 arrows, and place 1 in the quiver. Now there are 10 arrows in the quiver and 6 arrows beside it. The total is 16. This use of culture, particularly one that Janus is familiar with helped him understand mathematics easier. 
Nando was a 5th grader from Puncak Jaya. He had a hard time trying to memorize numbers that add up to 9. He couldn’t remember 9 = 8 +1, 9 = 7 +2 , 9 = 6 + 3, 9 = 5 + 4. However, Nando loved games. Therefore, we used a game, similiar to Luxor, that had balls moving with numbers engraved on them. For example, if there was a moving ball with the number 7 engraved on it, he must shot the ball with another ball with the number 2 on it. This way Nando enjoyed the process, and along with it memorized the numbers that pair up to 9 without consciously realizing it. 
Ros was a child from Jayapura regency and she loved singing. Therefore we taught her to memorize multiplications of 3 using the song “twinkle-twinkle little star”, replacing the words with the results of the multiplications of 3. This way, Ros enjoyed the learning process and was able to memorize the multiplications of 1 to 10 without breaking a sweat.
Dietrina is one of the smarter kids. She can memorize things quite well. Therefore, in order to calculate 24 x 38, we taught her do the whole process in her head. We start by multiplying the tens with the ones: (8x2) and (4x3), followed by addition of the sums: 16 +12 = 28. So now we have 2 hundreds and 8 tens. Then we multiply the tens: 2x3 = 6. So now we have 6 hundreds. Adding this 6 hundreds with the 2 hundreds we obtained previously, we get 8 hundreds. The next step is to multiply the ones: 4x8 = 32. So now we have 3 tens and 2 ones. So, finally we have the total: 8 hundreds, 11 tens, and 2 ones. By simplifying, we have: 9 hundresds, 1 tens, and 2 ones. So, 24x38 = 912. This process is favored by many smarter children. They were able to do the multiplications speedily in their heads without writing down even one note.
Anita has trouble calculating divisions with remainders, such as 41:8. After we examined her, we realize she did not have enough practice with multiplications, that in turn caused her not to have a firm grip on the concepts. She did only half of all the problems that were assigned to her, and she had not had much practice with subtraction. After more practice with multiplications and subtraction, she was able to calculate division problems easily. We found that there is a self-organizing process in the children’s minds that enable them to calculate divisions with remainders problems easiy after much practice with multiplications and subtraction.
4. Conclusion
From our research and our training with children from remote areas, we extracted a few important conclusions, namely:

1. No stupid person exists. What exist are people who have yet the opportunity to learn.

2. Everyone can learn mathematics: from the young to the old, from the one deemed “stupid” to the one deemed “smart”.

3. Mathematics can be easily mastered if taught with a method that is easy, fun, and enjoyable.

4. Teaching mathematics require passion and creativity. New, creative ways that are enjoyable must continually be discovered to accommodate students of different characters and backgrounds.

In the future we intend to do more research and implement this GASING method in various other regions in Indonesia and other parts of the world that need a method for learning mathematics that is easy, fun and enjoyable.

Through GASING, we hope that those who were previously considered “stupid” can and will perform with a higher self-esteem and help steer this world into a better path.
Any international organization or Institution that would like to collaborate with us to improve math education in Indonesia, please contact Surya Institute srisetio@suryainstitute.org or surya.yohanes@gmail.com 
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