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This is the 10th Sino-Thai Seminar.  We discussed about this year 
meeting to find a topic we had not yet covered in the previous seminars.  We 
finally agreed on the role of  science and technology in rural development. 
This seems to wrap up what we talked about in the past seminars.  My field 
is education, and I consider science and technology an important 
tool of  development.  In fact they are important for both urban and 
rural development, which includes that of  the remote areas. 

We have many projects to raise the people’s quality of  life. The 
question is how to make these projects sustainable.  As my training was 
in education, I consider science and technology education during 
childhood very important.  It must start early and continue even when 
children are in their middle and late childhood. My assumption is that 
education makes development sustainable.  Someday when we get old and 
pass away, these children become knowledgeable adults, who are capable in 
both theoretical and practical works.  They can then continue to develop 
their societies, making the development sustainable.  
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Following His Majesty’s Footsteps

 Rural development has been a main duty of  His Majesty since he became king.  In the 
past, when transportation was not so convenient, it was very difficult to travel between cities 
and rural areas.  I was lucky to have had a chance to accompany my father to remote places 
since I was young.  At first I just followed, with no idea what to do.  I saw various places and the 
people’s living conditions.  

When I graduated, I felt that I should do something to help my father, and if  I had more 
time, I would like to do some project of  my own to help those people. I chose to help children 
and youth through education.  Now you may not see the pictures of  starving children that I 
saw at that time.  Even though their parents were farmers, but sometimes the productivity was 
not enough or was sold to get the money to buy something else. They worked hard and had no 
time to look after their children.   

The officials who took care of  the farmers’ children worked in the government schools 
or offices.  So I thought that if  those children and youth had knowledge about agriculture 
and health education, including public health, food and nutrition, and got more opportunity 
to further their education, it would be very good for them. For those who could not continue  
their study, if  they had some vocational skills that they could use to earn their living, they could 
then take care of  themselves and their families.  Another point was to educate them to conserve 
their natural resources and environment. This may seem to contradict the technology.  In fact,  
if  the nature is very rich and natural resources are plenty, not much technology is required.  
There was also a need for them to conserve their cultural resources and to learn about their 
own roots. 
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Now I would like to talk a little bit about agriculture.  Here it is 
about growing plants and raising animals for food.  We promote protein 
production from both plants and animals. For plant proteins, they produce 
vegetables, fruits, dried beans. The last type gives more proteins, but they are 
plant proteins. In fact in most remote areas in Thailand beans do not grow 
well due to high humidity.  Also we are working with the schools that usually 
have too little land to grow beans. So we have to provide some funding for 
them to buy food to supplement what they can produce.

 Animal proteins usually come from raising chickens in schools. This 
is a common activity in remote schools.  They raise chickens for both meat 
and eggs.  There are both farm and local chickens. Eggs can be conveniently 
divided into equal portions among children, for example, each person may 
get one or one half  egg a meal. In raising animals, we have to monitor the 
whole process, including the use of  drugs to prevent diseases.  We use drugs 
from the market and also from home-grown or purchased medicinal plants.
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There are different methods to raise different kinds of  fish, depending on whether they 
are raised in big pond, small pond, canal, lake, dug pond, cement pond, or plastic pond. One 
observation is that in cooler mountainous areas, some fish do not grow well in cold weather.  
They are very small, and we have to try to make the condition warmer for them, for example, 
by covering the pond with a plastic sheet.  This is quite difficult, or we may have to find the 
right breeds of  fish, for example, those that can grow well in China.  So this is another point 
that I would like to ask the Chinese side to help find the fish that are resistant to cold weather. 

Pigs are also raised for food.  Nowadays the rural people raise pigs to sell pig’s dung 
first, not just for food alone like before.  A moment ago Dr.Thavarat Sutabutr said in his lecture 
that pig’s dung was used to make natural gas for cooking and also for generating electricity. In 
small schools students are asked to collect animal dungs to make natural gas for cooking, and 
the rest is used for other purposes, like making fertilizers or mixing with some biological product 
to make insect repellants.  All are bio-products, no harmful chemicals.  

The teaching emphasizes hands-on activities so that children know how to do it by 
themselves. Otherwise both children and grownups, if  just listening, can easily forget what they 
have heard or fall asleep. On the other hand, if  the children have a chance to do it by themselves, 
they can do it again and remember it well.  Many children also try it at home, expanding the 
know-how from schools to their people at home.  This helps the extension officials a lot, and 
schools become the officials’ center of  development. 

The parents and everyone in the communities help the students preparing the plots in the 
schools. In some schools the children are too small, and the teachers cannot handle it alone.  Some 
parents help prepare food for the children, as they also learn something and some technology to 
be used at home. For example, they gain knowledge about which food is nutritious and which is 
not.  They learn about how to raise healthy kids.  This is the way to get the children and the adults 
to work together and to cooperate in the communities.  It also helps the local government officials 
perform their duties of  knowledge and technology transfer to the teachers and the people in the 
communities.  Sometimes not only the government officials help the schools, but the staff  of  the 
private agriculture companies also join in.

Animals and plants raised and eaten in schools can also be propagated and used in the 
communities.  The schools become the technology promotion center.
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Target Areas

 Most areas I mentioned 
were located near the borders and so 
are quite remote.  Later on the Bangkok 
Metropolitan people requested that 
those in Bangkok should also know 
about agriculture, just like those in the 
remote areas. In fact the schools in the 
outskirts of  Bangkok have a lot of  space 
for agriculture. In the inner part of  the 
city, we have to use more technology.  
For example, we grow plants in various 
kinds of  plots, just like we do in the city 
homes. A while ago the Chinese speaker 
said that you have done the same in 
China. Another way is to grow plants 
in water, without soil, or the so-called 
hydroponics. This can be done on the 
roof-top floor of  the schools.  So we can 
do that in Bangkok, and the children 
can do it at home. They can even earn 
extra income for their families, as not all 
Bangkok people are rich.

In the border areas the people 
are not from the same tribe.  There 
are many tribes, many ethnic groups 
of  different cultures and languages, 
the same as in China. We are China in 
miniature. Thailand is a small country, 
yet there is a lot of  ethnic diversity with 
different beliefs.  In the South there 
are also many nomadic ethnic groups 
in the sea.  We need to educate them 
all.  They can be Buddhists, Christians, 
or Muslims.  Some believe in spirits or 
animism.  We help them all.
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Science Process Skills

In the Thai education system, there is the core curriculum for all students, in Bangkok, 
North or South of  Thailand.  There are core subjects like science, which contains the same 
theoretical content.  Science also includes science process skills like observation, measurement, 
experimentation, classification, interpretation, conclusion, and communication. It also includes 
scientific attitude like science inspiration, curiosity, honesty, perseverance, carefulness, etc. These 
are to train the learners to be capable of  problem-solving, especially the ability to use scientific 
research to solve the problems in their community.

In the project that I have talked about aiming at promoting good health and good food 
for the children, they can learn a lot of  science in the process of  plant and animal growth. For 
example, when they raise chickens, they can learn about the scientific process beginning from 

simple to more complicated things. First they learn about different parts of  each plant or animal. 
Later on they can learn about how each component can make the body healthy, and so on.  

Besides producing food, they should also learn about money.  Nothing is free these days.  
In each school, the children organize a cooperative, in which they learn how to work together, 
how to write meeting minutes and how to express their opinions in the meetings.  On the financial 
side, it is a good exercise about numbers. They learn how to do accounting of  their business.  Each 
also does his/her own personal accounting, for example, how much he/she gets from the mother, 
and how much he/she spends on buying things, or how much he/she earns from doing some 
works or selling something.  The knowledge is then extended to their family and farm accounting 

at home.  Some 
c h i l d r e n  c a n 
even suggest their 
parents how to 
calculate cost and 
benefit in their 
family business. 
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Another point is that the climates are different from one place to 
another.  In one place some plants grow well, but in others they do not. So 
children have to learn how to prepare the plots and how to grow, tend and 
improve the soil in different conditions.  We improve the soil by organic and 
fermented bio-extract. In schools we emphasize bio-fertilizers, reduce the use 
of  chemicals, and control pests by biological control.  For example, we use 
insect parasites or animals to control pests.

They learn how to propagate plants by several methods.  They also 
learn how to harvest the plants.  We even teach them how to do tissue culture. 
If  the children are not skillful enough, the tissues die, and in fact, most die.  
They should find out why a lot of  tissues die and try to improve the techniques 
next time. 

About food processing and food preservation, the process is simple 
in small schools.  In big schools they might afford to buy machines or tools.  
These are not necessary in small areas, where they can still do things manually. 
Talking about machines, sometimes we also use machines to grow, to harvest 
and to thresh rice. Like the Chinese said, sometimes when we do not have 
enough labor, we need machines.

There are many other details about the machines. For example, 
most farmers rent rice harvesters, different ones for different kinds of  rice.  
In sharing the machines, some farms may get infected from others, or some 
may be contaminated with different seeds from others.  So there is a mixture 
of  rice, and the quality is affected. If  the farmers can organize among those 
who grow the same kind of  rice and can keep the machines clean, it will work 
out just fine.  This is the problem in Thailand.  We have government offices 
to take care of  the agricultural machineries, and there are many companies 
that design and build the machines.  Some are imported from China.  This 
is another point we can cooperate.  
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The children can learn a lot of  things from the fields.  They can study 
life cycle of  a plant, for example, the life cycle of  Chinese water cress. They 
can study a wild plant to find out how many different kinds there are in their 
locality, and where else in the world it can be found. Things around them 
are tools to study science.
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Water
In agricultural development, water is most important.  In schools in small communities, 

they usually use tap water from the mountain. Every time I visit them, the officials from the 
Irrigation Department go along to help solve water problem of  the communities. The schools 
also complain about water supply for agriculture. In fact they do not use much water, because 
the scale of  agriculture in schools is small, compared to that of  the farmers.

Schools’ supply of  water comes from mountain tap water, small dams, underground water 
or rain water reservoir on school roof  top.  We provide simple instruments to test whether the 
water is pure enough for use, for example, testing of  pesticide, bacteria, or mineral contamination.  
Sometimes the underground water passes through mineral layers.  Again water can be the 
topic of  science study. The construction of  big or small dams, the falling of  water from high to 
low altitude, the contamination of  water with bacteria, etc. are scientific topics.  One time we 
discovered that the bacteria in the water came from cattle dungs at the upstream of  the water 
way. Students should learn whether this problem can be solved by filtering or boiling the water.

Soil Science

Science lesson can be about how to improve the soil and how to analyze it by simple 
methods.  There are simple soil testing kits, by which soil pH or soil acidity can be measured. 
Each costs less than 100 baht.  It can also be used to test the minerals in the soil, so that we 
know which to supplement.  Sometimes we need to use bio-extract from fermentation or extra 
bio-fertilizers.  In a more complicated situation, we have to use membrane technology or reverse 
osmosis, in case we have some unusual minerals that cannot be treated by simple water filters.  
These technologies are more expensive and should be used only when necessary.  However 
we do not use them just to purify water, but they are also teaching media.  Students learn the 
principle and the concept of  these technologies too.
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Vocational Training
Another occasion when technology is used in schools is to train the 

students on some vocational skills. We must teach them some basic skills of  
some occupations, so that they can use them in their daily lives, and in the 
future some can also use them to earn their living and to raise their families. 
We did this by inviting vocational teachers to teach the children different 
skills. We also teach them scientific methods in vocational education.  

Later on there are more students, and new buildings must be built. 
The new buildings are very good teaching tools. Students can learn how 
the parts that hold the building together are constructed. In this case they 
can learn about forces and equilibrium, how cement is mixed, how bricks 
are made, and what make bricks strong, etc.  

These are some examples about turning real life situations into 
science lessons. The same idea applies to electricity.  In the textbook, 
students, just like us in the old days, can draw direct and parallel electrical 
circuits as their physics exercises. But they may have no idea about what 
the real electrical circuits look like.  These students are lucky, because they 
have vocational school teachers teach them how to wire the real circuits. 
However, they may not associate those with their physics or specifically 
electricity exercises. So we must try to link the practice and the theory for 
them.

Electricity
Another problem that occurs more often nowadays is the 

occurrence of  fire in schools. It is often blamed on arson.  In fact, no 
one sets out the fire.  It is because of  the lack of  enough attention to the 
use of  various electric utensils in schools.  Some may be too old. In the 
past those schools with electricity were lucky.  Many schools had to have 
translucent roof  for lighting, instead of  electricity. Nowadays all schools 
have electricity, either on wire or from solar cells. These are all teaching 
media for students. They learn that electricity comes from different sources, 
like solar cells, water, or main electrical line.  Long before, electricity was 
for light bulbs only, but nowadays there are many electrical supplies, like 
computers, televisions, etc.  They may overload the electrical supply and 
become dangerous.  

The Provincial Electricity Authority staff  must teach the children by 
linking all three things; practice, theory and application. The same applies 
for other vocational areas.  For example, in dress making the teacher must 
teach the children how to apply mathematics to calculate and measure the 
cloth in an effective way. As most schools grow bananas and make banana 
toffee, toffee wrapping needs mathematics to calculate and to design how to 
cut the paper cost-effectively, so that they waste the least paper.
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Health Education
In health promotion, we promote hand washing and check the 

cleanliness.  This is to develop good sanitary habits among children.  We 
use scientific tests to check it out.  Once we noticed that the children remain 
in poor nutritional condition despite the free school lunch project plus free 
breakfast for those whose parents go to work leaving their children without 
breakfast. Those staying at the schools also have dinner. Everything seemed 
all right, but why they looked unhealthy was a puzzle.  Could it be something 
wrong with their teeth? So the dentists were called in to check.  The answer 
was “Nothing”.  Could it be worms then?  Sure enough there were a lot of  
worms in their stomach, and we had to treat them. The public health officials 
kept the worms in the bottles and exhibited them in the schools to deter them, 
but now they are accustomed to those worms.  

Sometimes we have second-hand microscopes for students to study 
small things.  At first they were used to check whether anyone’s blood had 
malarial infection. Some locations are still infested by malaria, and these 
microscopes help identify the infected individuals. The microscopes are also 
used for studying small structures of  plants and animals. They do not have 
high resolution to see microorganisms, but they are enough to see things like 
worms and some biological objects.  

Measurement of  height and weight to calculate whether the body 
develops normally is a routine practice.  All this is about health education.
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Environmental Science
In the area of  natural resource and environmental conservation, we take care of  forest 

resources, mainly big trees of  different canopies.  Some at lower canopies are medicinal edible 
plants, and we can collect them from the nature.  We teach them to use the sunlight for food 
preservation, for example, for drying bananas.  Students do that by themselves.  They take 
records and write their reports about their works. 

In schools, there are botanical gardens, in which students and parents grow plants 
collected from their localities.  They search for the scientific names of  those plants, the uses 
of  their fruits and the methods to propagate them.  They do tissue culture and work on their 
science projects.

Science Projects 
Some student science projects were about dyes from natural products.  They interviewed 

the local people who have local wisdom about cloth dyeing.  They 
can weave and earn money from it. Besides scientific knowledge, 
they should also learn about their local cultures.
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Another example is about bamboo which is used widely in rural areas. 
The child in the picture was a Buddhist novice.  He wondered why bamboo got 
infected by the fungus, and he tried to solve this problem in a science project.
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Another popular topic for science projects 
besides computers is about robots.  There are several 
kinds of  robot.  The simplest one is made from 
recycled materials.  The robots are built to compete 
in a race, and each group must give the reason why 
their robot performs that way.  The robots may look 
alike, but they cannot run at the same pace. They give 
all kinds of  reasons, for example, the battery is too low, 
the robots are too heavy, etc., and they have to try to 
correct them.  These science projects are recorded as 
power-points, e-books or videos for future improvement 
by the teachers and the students. Some science projects 
are at a higher level, and the students must use more 
sophisticated equipment.

For example, in one school a group of  high school students did a science project on 
water condition in the deep ponds in their school.  There are many ponds, and they have to 
study the properties of  the water and the soil in those ponds. The university in the area allowed 
the students to use sophisticated equipment in their laboratory.  This inspired the students to 
further their studies in the university, from bachelor’s degree to master’s and doctoral degrees.
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GIS in Education
Science and technology provide more opportunity 

for children in the remote areas. I used Geographical 
Information System or GIS to do school mapping of  
the remote areas. Those in which the children have to 
walk over 2-3 hours to go to schools need new schools. 
According to the regulation of  the Ministry of  Education, 
there must be a school in every 6-kilometer distance, but 6 
Km in Bangkok and 6 Km in the mountainous areas are 
not the same. On a mountain one-kilometer walking can 
make a person faint already. With the GIS we can see the 
altitude, the barriers like rivers or rapids that can cause 
death and so too dangerous to cross. Using the GIS, we 
can tell where the new schools should be located, and we 
can start building them at the right places. This is very 
useful.   

In certain places we can also add cultural 
information like the local languages. In some schools, there 
are many languages and cultures.  In a situation like that, 
we have to try harder. Even in cooking, the food has to be 
useful, and it has to satisfy the tastes of  different tribes too.  

Alternative Energy
We have to consider alternative energy source 

because many places are off-limit of  the main electricity 
grids.  So the electric lines and poles of  the Provincial 
Electricity Authority are not available.  We must use 

alternative energy source like solar or water energy.  Whichever we use depends on geographical 
condition of  the area.  Sometimes we use the combination of  both. In certain seasons, there is 
a lot of  sunlight, but in others there is a lot of  rain. We have to see which is appropriate. Some 
villages are close to the water, but others are far away and so we have to depend on sunlight.  
Some villagers pray for rains, while others pray to chase the rains. So they fight.  We must settle 
for the best solution. Again the students must use this as their lessons about how electricity is 
generated, not just for the lighting of  their night classes.
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Educational Technology
Now in all schools there is some sort of  educational technology available, for example, 

multimedia and e-books that the teachers learn to develop themselves, or they may search from 
the Internet.  Many schools have the satellite channels, and some can use online Internet.  If  
not online, they have the offline option, or they can still use hard-copy books. 

In many remote schools, besides normal children there may also be some disabled 
children. For example, this child has no limbs, but she can study, and now she is in the third 
year of  a university. 

I try to think about how to facilitate everyone to study.  For example, I used technology 
like TV conferencing to help develop the teachers, so that they do not have to travel far to study.  
They come from different remote schools and gather at one place where TV conferencing is 
available.  This method has been used to upgrade the teachers to the bachelor’s degree level. 
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The Little Scientists’ House 
I would like to mention about 

the Little Scientists’ House Project, 
of  which I obtained the concept from 
Germany for kindergartens.  This allows 
preschool children to use simple things 
around them to build up their scientific 
attitude through hands-on activities.  The 
children automatically ask questions and 
are very enthusiastic.  The project is now 
expanded to hundreds of  remote schools, 
even in the mountainous areas. 

Children’s University
Children’s University is another project that is adopted from Germany.  I went to see 

this project in Shanghai and then apply it to the Thai children.

Graduates Going Home
The Graduates Going Home is another project to support high potential students in 

the remote areas to study up to the university level. When graduating they are encouraged to 
go back to the remote areas to help 
others. Some may not go back because 
there are no jobs for them.  But at least 
they may think about their communities 
and give some advices to us or to their 
communities. Some are already teachers 
in the areas, and we help them further 
their studies to master’s degrees in the 
areas they are interested in.  In this way 
they have a chance to learn how to do 
research and write their theses.
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Seed Technology
There are many other issues about rural development. For example, the farmers need 

quality seeds for their farms. We have tried to promote the production of  good quality vegetable 
seeds. We call it “Loving Home, Growing Own Vegetables” project, in which the farmers try to 
produce vegetable seeds by themselves. What they want to eat, they grow by themselves.  Early 
this month I visited a community.  They told me that before doing this project, the public health 
officials had tested their blood and found many toxic substances. They had also felt weak and 
not felt well at all. Now they grow their own vegetables, using no chemicals.  They feel just fine, 
and the blood toxicity is gone or lowered.

They grow vegetables partly for their own food and partly for seed production for the 
next crops.  The excess produce is sold.  They also sell the seeds to the center.  We used their 
seeds to help the flood victims after the big flood was over.  We called this “Friends Help 
Friends” project, and they felt very proud to be useful to their fellow Thais who suffered from 
the flood in central Thailand. There were vegetable, crop and rice seeds. Now they go as far as 
having rice seed contests among different localities.  One criteria is to have the fewest bad seeds 
among all seeds. The farmers are very proud to get the GAP certification from the Ministry of  
Agriculture and Cooperatives, to show that their products are of  good quality. 
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Cooperation with China 
Since the last seminar with China, we have a cooperation with China on pollution-

free villages.  In China the project is in Yunnan, and in Thailand it is in Ratchaburi.  Another 
cooperation with China is the research and development on oil tea and other plants producing 
oil. We have got many kinds of  oil tea from different provinces in China to grow in Thailand. 
The conditions here are different, and we have to observe how to grow and tend them in our 
condition. We cannot always use the Chinese methods.  Now we succeed in producing the oil. 

Because of  this project, the Chinese Ambassador and his wife have just visited the areas 
where there is technology transfer in many things like rice, fruits, field crops and oil tea.  They 
are grown in Thai environment, and we have gained a lot of  scientific knowledge. Besides a lot 
of  good relations between the two countries, the villagers appreciate the Chinese helping and 
giving them seeds to grow. They have good feelings and attitude towards the Chinese people.

Conclusion
Lastly, I would like to conclude that in my experience of  over 30 years of  developing 

children and youth in the remote areas, I now see the early generations whom I helped become 
teachers and professionals in many careers, like government officials, personnel in private firms, 
and owners of  business.  Some have their own construction companies.  Some are government 
officials, medical doctors, nurses, engineers, lawyers, etc.  It is especially good to see the teachers 
coming back to teach science and technology that they once learned from us, like  gardening, 
animal husbandry, nutrition, etc..  Even those who are housewives are able to raise good kids, 
and they too have applied the knowledge they learned from schools.  

I think this is the sustainable development. The concept is to build up the capacity of  
children since they are young. Transferring knowledge, developing science process skills and 
scientific attitude, inspiring the children to learn more and apply science and technology in 
the right context to develop their own localities, all these are what I mean by sustainable rural 
development, and this is the end of  my talk.   
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