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Science...a strong taproot for development
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Development lies in assorted contributing factors.
of all elements, the most vital is self-reliance
capability among people in the society. When
addressing self reliance, the thought that flashes
across our minds is mostly self-reliance on basic
necessities to which we are accustomed. Then, we
may think of other aspects including technological
self-reliance. But what is the process to capture
the kind of self reliance that relies on each other,
a state of harmonious existence which results in
sustainable development in the future?
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Science and technology, fraternal twins that
we should know

We hold our basic belief as we learn from the school
that “science” is a principle and reason that can be
proved and verified. Meanwhile, technology is application
of science for the benefit of humans e.g. invention of
instruments or products which brings about in advance
of scientific knowledge. Namely, advanced technology
originates from scientific knowledge which serves as
a foundation. The role of technology in national
development has been increasing continuously.

In a technologically advanced country far ahead of
other counterparts such as Japan, there are over million
technologists which heavily outnumber the scientists.

In Thailand, there are less than 20,000 scientists and
technologists.

Dr. Wirojana Tantraporn, an expert member of advisory
committee of Institute for the Promotion of Teaching
Science and Technology (IPST) who is a senior outstanding
scientist and former researcher and development officer of
General Electric Company (GE), USA once gave interview
in Engineering Today Magazine, 2004 that:

“Regarding the status of science and technology in
our country, we virtually place a focus on science for both
personnel and education. Technologist is absent here.
Despite the fact that technologists play a direct role in
progressing the society. Most experts conducting research
focus on the field that best interests them; their work does
not reap benefit to the society as a whole as their work
does not render any solution for public.

Technologists will start with a goal and investigate
a means to achieve the goal. For instance, how do we
reach the Mars? What do we have to build? What do
we have to solve to reach that destination? While, the
researchers or scientists with their command of knowledge,
want to know how much more the knowledge is and then
they investigate further without knowing what they can do

or what will happen.
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True development and
self reliance on science
and technology can only
begin by instilment since
early age which is based
on learners’ realization
of holistic relationship of

living organism.

For technologist, it is necessity to earn profound
technological foundation as they have to explore their new
means for a new technology. It will not be conventional as
the technologist must have insights and figure out the final
technology. This is not limited to high technology because
the technology in need for the country is the technology
at all levels utilized by everyone and supported by the

government.”
The birth of technology is here today...in school.

To enable Thailand to have its own technologists, it is
necessary to have science teaching and learning system
conducive to practices. Most of all, we must impart
proficient knowledge of foundation science to the children
since early so that they are ready to harmoniously live
their life with nature and keep pace with any evolution in
society.

The weakest link of Thai science learning is rooted
from physics study - the foundation of other scientific
domains. Above all, physics is of paramount importance
to competence in developing technology. Dr. Wirojana
Tantraporn and his team from IPST thus formulated the
Foundation Science Curriculum in 2001. The program:
to enrich the children to have a good grasp of relationship
between environment and life and realize limitation of the
nature as well as its existing diversity once believed that
it is highly diverse but in fact, constrained in certain areas.

This curriculum will empower the learners to
understand that everything can only be present under
appropriate environment of each particular object.

Furthermore, it allows learners to harness skills to think
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1 Ayatanas means connecting area or

a space that allows knowledge - a space
linking knowledge or the source of knowledge.
Simply put, there are six receptors i.e.

six sense organs in Thai. These include

eyes, ears, nose, tongue, body, and mind.
(From Buddhadhamma (former copy),

Phra Dhammapidok. (P.A. Payutto))
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systematically i.e. to analyze and synthesize which will
lead to resolution of all problems. They will not regard
natural resources as things for granted or what can never
be depleted. Because nature by itself, as they have already
learned, actually has limitations, yet their stark patterns
are apparent enough for them to easily investigate and
understand. Take the number of leaf of different flowers,
some have two, three, five and eight leaves.

The “Foundation Science” places an emphasis on
children’s awareness and ayatanas! - connecting with
many stories through a number of activities. For example,
they will learn from measuring length or distance by parts
of the body: the learner’s palm of the foot is compared
with distance. They will also learn the size, weight and
direction from using a number of devices. As a result,
even the children at the primary school level will be able
to understand it. The core concept of the foundation
science is opposite to the principles of basic science
being used at present which underlies an attempt to
enquire and systematize knowledge. This requires too
much time for the children to realize involving system
as they have to appreciate aesthetics of nature through
substantial information from observation and compilation of
information. They need to divide and classify huge volume
information to be smaller in order to discover internal
system for understanding on their interrelationship. That
is why most children do not understand system or rules
by themselves and have to resort to information from the
teachers. The knowledge is thus rote memorization rather

than true comprehension.

Why foundation needs to be laid at the primary
school level

Today, we are living in the world with an unparalleled
pace of change. Technology advance is without exception.
The amount of new technology doubles every 18 months.
Dr. Wirojana said that Prathom-one students who start
foundation science today will find a new technology
which is 1,000 times more advanced when he graduates
at bachelor level in the next 20 years. If the schools still
employ the same existing curriculum, other countries will
leave our Thai children behind without a trace.

Prathom-one students from several schools who
have already had an opportunity to learn the Foundation
Science Curriculum since 2002 include The Demonstration
School of Srinakharinwirot University Prasarnmit, Bangkok;
Trantrarak School, Chon Buri Province; Ban Pangkea
School, Nan Province; Ban Nongkiew School, Chiang Mai
Province; and Nikhom Patthana 10 School, Narathiwat

Province.
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Foundation science emphasizes
learning through ayatana

or senses of body and mind,

real practices and inculcation

of scientific thinking and
development of thinking skills,
analysis and synthesis which will
lead to resolution of all problems.

In learning the curriculum, if the instructors can
demonstrate the interrelation in a concrete manner and
advise the children to understand the cause and result
and create learning as a holistic experience, the truth in
nature or complexities which are difficult to understand
in the eyes of adult will become so simple. As well, the
learned knowledge is actually a discovery - a profound

understanding.
Quantum which is easy to understand

“Quantum state” in a pilot issue of the book
exemplifying the learning and teaching of “a quantum
state” published by IPST in 2005 reads:

“When addressing “Quantum”, quantum physics at
university will spring to mind. This kind of quantum involves
substantial knowledge on physics and mathematics.
Therefore, for many, teaching quantum for students in

primary school to understand is not plausible.
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The goal of teaching this new curriculum is to allow
students to understand the true nature of science. The
most fundamental thing is to make them aware that
everything around them in the nature has patterns.

We will define quantum state as an appropriate state
for existence of living nature to be born and to prevail with
stability...Natural livings, no matter human, plant, animal or
other living organism have well adapted themselves in the
environment since old days until today. For example, there
are only 110 stable elements, and 107 cells in our body.

Natural livings will chose condition suitable for
themselves. For example, normal temperature of human
body is at 37 Celsius degree, if it is higher or lower, people
can become ill or dead. There are seven natural colors in
the visible light spectrum or rainbow and each colour has
its own frequency.

In nature, we can find system in the development of
many lives i.e. number of flower petals and septa of fruits.
Noticeably, most of flowers species have five petals.

Both simple and compound leaves normally have three or
five leaves per stem. For lobed leaf, there are 8, 13 and
21 lobes. Most fruits have five septa e.g. durian, longong
and star fruit, etc.

Our body has a systematic ratio i.e. a ratio between the
length from head to toe with the length from belly button
to foot or a ratio between the length from forehead to chin
with the length from eyes to chin or a ratio between the
length from shoulder to finger tips with the length from
elbow to finger tips - these ratio is about 5 : 8 or
5/8 = 0.6. Despite different heights of each student,
the ratio of each one is close.

Such phenomena sound ordinary yet disguise its
amazing mechanism. This sophisticated ground leads
both teachers and learners to resume to a holistic concept
which help them to effortlessly integrate all disciplines
in one. Nevertheless, science which is being thought at
schools today turns to be the science which sees the
knowledge as separate parts such as physics, chemistry,
biology. Science in fact is a field that helps us understand
the earth and universe and its close relationship on each
other for strong taproots.

The Foundation Science Curriculum has compiled
science knowledge, a basic for all understanding in the
curriculum of Prathom 1 - 6 level so that the students can
access the core knowledge and extend it further at higher
level. The same principle of linguistic development in
a natural way is applied. The students who have tried this
curriculum are equipped with scientific principles which
can be applied in real life for keeps as they learn every

subject with true understanding.
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Understanding of rules of
relationship of natures will
help humans to realize
interdependence on each other
and create consciousness of
nature stewardship in

a sustainable fashion.

Understanding the quantum state is comparable
to a taproot of science knowledge which can arise by
instructing the children to learn cause and result of
the limitations in the nature and present manifestation
circumstance under which they can have and occur. By
themselves, they need to be able to see the manifestation
under the same condition. As a result, the children can
see assorted stories and realize that in fact they are quite
similar. That is why it is not difficult for them to understand
the story at their age. Difficult scientific fields being learned
such as physics, chemistry and biology are a tertiary root or
fibrous root that separate knowledge as different entity -

a consequence from a philosophy of learning
disintegratedly which is left to us.

Therefore, we may set high hope that when the
children are knowledgeable of the rules of interrelationship
of the nature which is contingent upon changes and aware
of the limitations that truly evolve, then this world in the
next two decades will be a place for the people with new
consciousness. Those with a new worldview will live with
realization upon holistic interrelations and interdependency
among all livings. Coupled with them is environmental
conservation awareness which is a new dimension of
development of humans who now befriend and share

the same breath as this world.

Cr -
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