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ABSTRACT

Thailand development policy focuses on developing people of
all ages and building up their Thainess to create a strong society with
high morality. The learning process and curriculum are relevant to the
locality. This paper explores the meaning of scientific literacy and the
guidelines for teaching by using indigenous knowledge among artisans
to promote scientific literacy drive for education in the Thailand 4.0
era. The data were collected through focus group discussions using five
questions about scientific literacy. The participants were eight Thai sci-
ence scholars, selected by purposive sampling, who have experience in
science education. The ideas of each Thai scholar are summarized by the
researcher and are confirmed by the individuals. This study found that the
meaning of scientific literacy is the individual’s knowledge, understand-
ing, and ability to use scientific knowledge, scientific processes, and sci-
entific mindset to analyze and evaluate information, construct scientific
concepts, as well as apply knowledge to solving problems in his or her
daily life. The findings can be used to design and develop science curricu-
lum. Science educators should collect and analyze information, creating
science curriculum and textbooks integrated with indigenous knowledge
that artisans could use to create products or inventions with modern
science and technology to add value to the existing ones and transfer
knowledge to other areas. This would result the student’s life and career
skills development, leading to the commercial value-adding. This could
mowve Thailand from a middle-income country to a high-income country.

Keywords: Indigenous knowledge, Artisan, Scientific literacy,
Education in the Thailand 4.0 era



ASR: CMU Journal of Social Sciences and Humanities (2017) Vol. 4 No.2 J\

&>

INTRODUCTION

Education is an important mechanism for national and human
capital development, as it enables people to enjoy the benefits of analyt-
ical thinking, morality, ethics, and citizenship to accompany literacy, as
well underpinning career and economic skills to maintain a happy life in
society. This will help increase the country’s competitiveness and reduce
social inequalities in the long run (Working group on reform prepa-
ration for returning happiness to the people in the nation, 2016). The
government has a development policy for ‘Thailand 4.0°, which is a
vision for national economic development. Thailand 4.0 is bringing about
a transformation in society towards the value-based economy; from more
for less to less for more. The economy is driven by innovation for secu-
rity, prosperity and sustainability. This policy is aimed at stepping out
of the middle-income trap to become a high income country in which
social change is driven by scientific research, technology and innovation
(‘Speech by Thai prime minister’, 2017). While science and technology
are the key factors driving the global change that affects every country,
a culture of science and technology will emerge to impact the lives of
people (Murcia, 2006; Coll and Taylor, 2009). In a speech at the Na-
tional Science and Technology Fair 2011, HRH Princess Maha Chakri
Sirindhorn, stated that:

“Nowadays, it is generally recognized that science and technology are
a powerful mechanism. They can change the world and people’s way of life.
The change could either be constructive or destructive. Therefore, it is es-
sential to help construct a broader understanding of science and technology
for the youth and citizens to make the right judgment how science and
technology should be used for sustaining the world and society.”
(Pongsutarn, 2011)
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The speech apparently implies that citizens should understand
scientific knowledge and concepts, and be awarene of their impact on
society. That means Thai citizens should be scientifically literate
people.

Science education is an important element in the strategy for de-
veloping scientifically literate people (Shwartz et al., 2006; Lima et al.,
2010; Rusilowati et al., 2016). Scholars and organizations related to
science education similarly define the meaning of scientific literacy as
an ability to use knowledge and scientific skills for describing natural
phenomena, finding the answers and applying them to everyday
life and being aware of science’s impact on human, society, and en-
vironment (The Institute for the Promotion of Teaching Science and
Technology, 2002; Norris & Philips, 2003; Miller, 2006; Royal institute,
2012; Organization for Economic Co-operation and Development, 2013;
Fives et al., 2014). Scientific literacy is a universal necessity for contrib-
uting to social inclusiveness and equality, as well as strengthening the
critical capacity of a society (Gonzalez-Weil et al., 2014). Scientific lit-
eracy refers to what the general community ought to know about sci-
ence in order to have the competence and disposition to use science to
meet the personal and social demands of life at home, at work and in the
community (Murcia, 2009). People can use scientific concepts to identify
problems, while raising scientific questions can enable them to construct
new knowledge by themselves, explain the phenomena, and draw evi-
dence-based conclusions. These encompass an awareness of the impact
of science and technology on citizens and the environment (OECD, 2013).

Recently, education in Thailand has focused on two dimensions:
1) Thai-based development such as Thai values, morality, and arts and
culture that serve as the firm roots of life, and, 2) universal-based de-
velopment that prepare for competition and, at the same tie, living to-
gether with others like sprawling flowers for a stable and sustainable
existence in the world (Watanachai, 2016). The development policy tak-
en by the Prime Minister and the Cabinet aims to develop people of all
ages, based on integrating education, religion, art, culture, pride in his-
tory and Thai culture to drive for a strong and quality society that has
a sense of being Thai. The policy is also to develop people of all ages
by promoting lifelong learning to gain new knowledge and skills to
pursue a career in accordance with future employment prospects. The
learning process and curriculum are linked to the social landscape by
integrating knowledge and virtues together to facilitate student develop-
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ment of knowledge and skills for pursuing learning, solving problems,
listening, and opinion providing, having ethics, and obtaining good
citizenship. The emphasis is on cooperation between those involved in-
side and outside of the school, conserving, restoring, and disseminating
cultural heritage, Thai and dialects and indigenous knowledge. This in-
cludes a variety of Thai arts and cultural practices for learning, having
pride in history and Thai language and culture. These in turn lead to
good national, regional, and international relationships and generate
increased economic value to the country (Chan-ocha, 2014). Education
should promote the identity of each locality by emphasizing participa-
tion from all sectors of society. It is important that this should be man-
aged by incorporating morality and ethics (Working group on reform
preparation for returning happiness to the people in the nation, 2016).

Indigenous knowledge includes knowledge of morality. This is a
way of teaching people to respect one another’s sacred values, and na-
ture depending on nature without any break (Thai Junior Encyclopedia
Project by Royal Command of H.M. the King, 1996). Indigenous knowl-
edge is unique to a given culture or society. It is the information base
that facilitates communication and decision-making in a society.
Indigenous knowledge is also a systematic body of knowledge acquired
by a local people through the accumulation of experiences of informal
experiments, and intimate understanding of the environment in a given
culture (Warren & Rajasekaran, 1993). Artisans receive knowledge
through transmission of indigenous knowledge from generation to
generation (Thompson, 1999) and construct new knowledge through
their activities and practices (Charoenying, 2005). People in the past had
many scientific processes skills for learning, including principles and sci-
entific knowledge in various fields of creation (Ngamkeeree et al., 2006).

This study presents the perspectives of Thai science scholars on
the meaning of science. How can indigenous knowledge among artisans
promote scientific literacy? Thailand development policy focuses on the
developing the country in the Thailand 4.0 era to step out of the middle-in-
come trap and into high-income country status, but the challenge is how
to integrate scientific literacy from artisans into the science classroom.
The reason we choose studying only the perspective of science scholars
is because their works had a large impact on the promotion of scientific
literacy in Thailand before the Thailand 4.0 era, particulary in the aspects
of scientific communication, scientific research and the development of
science curriculum for science teachers in Thailand. They are all pioneers
who play animportant role in driving Thailand through scientific literacy.
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METHODOLOGY

This study is qualitative research drawing on focus group discus-
sions to collect data. Focus group discussion, a useful research tool, gives
the researcher insights and details in their area of study. Group interac-
tion enables the researcher to gain in-depth data through collecting ideas
and exchange among participants (Kitzinger & Barbour, 1999; Hennink,
2007; Liamputtong, 2011; Krueger & Casey, 2015). Focus group discus-
sion is a highly flexible research tool which can be applied to any issue.
It can ensure accuracy, reliability and diversity of information, provid-
ing results quickly (Kroll et al., 2007). The data collection for this study
was conducted in December 2016. A total of eight participants recruited
by purposive sampling comprised 2 focus groups. The focus group dis-
cussions were conducted in two locations - Bangkok and Chiang Mai.
Participants gathered together to discuss specific issues facilitated by
a moderator in a setting where participants felt comfortable to engage
in a dynamic discussion (Kitzinger & Barbour 1999; Hennink, 2007;
Liamputtong, 2011; Krueger & Casey, 2015). Discussion of the questions
was finished in between 60 and 90 minutes (Greenbaum, 1998; Krueger,
1998; Liamputtong, 2011). Participants comprised a homogenous sam-
ple (Liamputtong, 2011; Krueger & Casey, 2015) of science scholars. The
socio-demographic characteristics of participants are shown in Table 1.
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The focus group discussion was started by the moderator, who
had prepared a set of focus group discussion guidelines. The modera-
tor provided an introduction the discussion, providing an overview
of the study’s purpose, a summary of the definition of scientific litera-
cy and education in the Thailand 4.0 era of innovation). Next, partic-
ipants were encouraged to share their opinions (Liamputtong, 2011;
Aggarwal et al., 2016). The discussion was divided into three parts:
1) the meaning of scientific literacy, 2) how indigenous knowledge
among artisans can promote scientific literacy, and 3) how to integrate
scientific literacy from artisans into the science classroom. All partici-
pants had a chance to offer their ideas, but if an individual did not talk,
the moderator would stimulate conversation with the question “What do
you have to say?”. Before the end of the discussion, the moderator asked
all participants to give a final comment. The dialogue group reflected
on the answers and gave the participants another chance to comment.
The questions presented in focus group discussion are shown in Table 2.

Information in all group discussions were recorded using three
recorders: Sony (ICD-UX543F), Sony (ICD-UX533F) and iPhone 6, which
were placed at the front and the end of the table. Recordings were
transcribed verbatim (Schapira et al., 2014; Krueger & Casey, 2015;
Aggarwaletal.,2016; Beckman & Hagquist, 2016; Cunninghametal., 2016).
and sent back to all participants to confirm the authenticity before
being used for data analysis.
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Table 2. Focus group discussion guide.

Discussion topic Question

Welcome and introduction
(15 min)

Question (45 min)

Defining scientific literacy  In your opinion, what is the meaning of
scientific literacy?

Promoting scientific As you are a science scholar who has

literacy from artisans much experiences, how can indigenous
knowledge among artisans can promote
scientific literacy?

Artisan Scientific Literacy =~ Thailand development policy focuses on
for Education in the developing the country to drive
Thailand 4.0 era Thailand 4.0 out of the middle-income
trap to a be high-income country. How
can scientific literacy from artisans be
integrated into the science classroom?

Reflecting back (15 min) If you have an opportunity to give more
information, what information would
you give?

Wrap up and final Is there anything that we should talk

comments (15 min) about missed out in today’s discussion?
RESULTS

All participants shared ideas based on their opinions and
experiences in the three areas described above. The findings are
summarized below.

*Definition of Scientific Literacy.
All participants discussed the meaning of scientific literacy.
Key points that were raised in thes discussions include:

“... Scientific literacy is not just reading and writing but
it means being able to perceive, analyze and evaluate the
information...” (BKK1)
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“...Scientific literacy is not only knowledge but also scientific
processing skills...” (BKK4)

“...Scientific literacy means learning to understand and apply
it - understanding various theoretical rules and the nature of sci-

ence, knowing science processing skills, what is science and what is
technology?...” (CNX3)

“...Scientific literacy should be communicated, and pay atten-

”

tion to science for observation and taking action...” (CNX4)

“...A scientifically literate person should be composed of three
elements: 1) understand the nature of science, 2) create scientific
knowledge by themself, and, 3) have life skills in science and tech-
nology...” (BKK3)

“... Citizens should be scientifically literate people. They should
have a knowledge of science and technology that is sufficient for
communicating and applying it. They should have an awareness
of ideas to find the truth by using scientific knowledge and and
application. They should also believe in science and take action.
They must pay attention to science..” (CNX1)

From the perspectives of Thai science scholars, scientific literacy is
knowledge, understanding, and the ability to use scientific knowledge,
scientific processes and scientific mindset to analyze and evaluate infor-
mation, create scientific concepts as well as apply knowledge to prob-
lem-solving in their daily lives. Scientifically literate people will follow
the following process: 1) use knowledge and understanding of science,
analysis, and evaluation; 2) create scientific knowledge through scientific
processes; 3) apply scientific knowledge to use in daily life and commu-
nication; 4) have a scientific mindset and practice as a guideline; 5) al-
ways pursue scientific knowledge and follow up; and 6) understand that
science has a role in society. The elements of meaning related to scientific
literacy are synthesized in Table 3 as components of scientific literacy.
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Table 3. The synthesis of Scientific Literacy’s components.

Participants

BKK BKK BKK BKK CNX CNX CNX CNX
1 2 3 4 1 2 3 4

The components of
Scientific Literacy

1. Science content

v v v v v v v v
knowledge
2. Scientific processes v’ 4 v 4 4 v 4 v
3. Scientific mindset v 4 4 4 v
4. Apply knowledge v v % % v

for use in daily life

Table 3 shows that in the participants” view, the most important
elements of scientific literacy science are content knowledge and
scientific processes. Scientific mindset and application of knowledge
for use in daily life given less importance.

* Promoting scientific literacy from artisans.
All participants discussed how indigenous knowledge among
artisans could promote scientific literacy. Key comments are highlighted
here.

“... We actually have all science knowledge which our grand-
parents used in the past, but but we have never collected it. Instead,
we have felt the need to take knowledge that has been generated by
foreign educators. If we have our own science textbooks, we should
draw on learning and science from artisans or through indigenous
knowledge. These use real samples in a laboratory instead of sim-
ply taking foreign knowledge. We need to analyze artisan’s materi-
als to formulate ideas on how to construct our own curriculum and
teach science based on these... “ (CNX3)

“... In schools, the teacher could teach science by show-
ing connections to indigenous knowledge and then let the stu-
dent know how to apply that knowledge. Artisans who have
a lot of experience know how to develop themselves and ob-
taining new scientific knowledge that is useful for the villagers.
When the teacher works in science class, they should not just let
the time run out, should provide the students with examples so
they can get new knowledge. The teachers realise that that they
use both scientific process and mindset in their searching for new
knowledge, but they did not know how to pass it on..” (CNX1)
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“.. We need to create our own textbooks using lessons because
some things are far away and we cannot see them. But the children
are living their everyday lives and we can do many things to bring
the subject matter closer to students’ lives. If there is something that
needs to be brought up, it must be linked to an inquiry into what the
original man did. How do we deal with science today? ...” (CNX2)

“...Villagers burn charcoal. They do not know if the burning is
doneornot. They justknow thatif they remove the husk, thesoil is too
thick. They have observations, which are actually science...” (BKK3)

“... What does one think or study? How did it get into
real life? This is another motivation...” (BKK4)

From the discussion, it could be concluded that indigenous knowl-
edge is knowledge that is close and practical to everyday life in each lo-
cality. It is easy to understand and use for individuals. The relevant agen-
cies should collect and analyze this knowledge. Textbooks and science
curriculum can be created based on the knowledge of the artisans living
in northern parts of Thailand, who specialize in works of creation related
to indigenous knowledge. To teach science, teachers should synthesize
and connect indigenous knowledge to create products or inventions rele-
vant to culture and local context. This is scientific process of thinking and
problem solving in education. The teacher must ask questions to stimu-
late leaning of real science that consists of content, scientific process and
scientific mind to conduct and to find the new knowledge by themselves.

* Artisan Scientific Literacy driving Education in the Thailand
4.0 era.
All participants discussed how to integrate scientific literacy
from artisans into the science classroom to drive education in
the Thailand 4.0 era? Comments are highlighted below.

“...I'm interested in scientific process. If we have strong grasp
of scientific process, we can analyze and synthesize. You should
know what the things are, but this should be analyzed and subject-
ed to scientific criticism. The data should connect with one another.
Understanding scientific process leads us to analysis and synthesis,
and this brings critical thinking...” (CNX2)
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“... He really has a good thing called wisdom, which he has
created himself. This might be food food or handicrafts produced
in the community. Although he is skilled, he might not be aware
of the fact that the creation of the product was actually science in
practice...” (BKK2)

“... We teach only scientific facts, so the students do not know
how to apply science in their everyday life. The teaching should
include analysis and synthesis, and help students come to love their
own wisdom...” (CNX3)

“... The children should analyze the value of what they learn
by themselves, while the the teacher must emphasize the value of
learning. The must decode tacit indigenous knowledge to reveal
explicit knowledge for use in creating their lessons...” (CNX4)

“...The students should construct knowledge by themselves
with scientific thinking and empirical experiments. It will be useful
when they can apply these in their everyday life. I think of this type
of science as life skills...” (BKK3)

“... Education in Thailand should analyze the context of the
students and schools, as well as science content...” (BKK4)

From the discussion, we can see that teaching science based on
the experience of the artisans will promote the education of innovative
learners in the era of Thailand 4.0. The creation of textbooks or science
curriculum by analyzing and decoding knowledge from artisans is rele-
vant for the process of learning and creating knowledge that would help
students understand the history, roots and values of what they learn. Im-
portantly, this also includes how how this understanding can be applied
in everyday life. The scientific process enables students to analyze and
synthesize products and inventions as innovation with high social value.
Knowledge of issues such as 1) adherence to the principle of cause and
effect, 2) thinking and acting in a systematic way, and 3) use of factual
information can be an important area of reliancefor students.
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DISCUSSION

Thailand 4.0 is an economic model that the Thai government has
developed to lead the country out of the middle-income trap and step up
to beahighincome country. Itis bringing about a transformation towards
a value-based economy. The concept of “more for less to less for more”
is driven by scientific research, technology and innovation for security,
prosperity and sustainability. The results of this research reveal that teach-
ing science based on the experience of artisans who specialize in creative
works related to indigenous knowledge will promote scientific literacy
and the education of learners in the Thailand 4.0 era of innovation. We
agree completely with the perspective of the eight Thai science scholars
involved in this study.. In our opinion, one way to help students close the
gap between school science, applications of science and technology and
their critical evaluation can be brought about by designing science lessons
to include societal issues and discussions involving science and technol-
ogy (Holbrook, 1998; Ratcliffe, 1998; Albe, 2008; Marks & Eilks, 2009).

The Organization of Economic Co-operation and Development
(2013) stated that scientific literacy referred to an individual having found
four components comprised of 1) scientific knowledge and use of that
knowledge to identify questions, acquire new knowledge, explain scien-
tific phenomena and draw evidence-based conclusions about science-re-
lated issues, 2) understanding of the characteristic features of science as
a form of human knowledge and inquiry, 3) awareness of how science
and technology shape people’s material, intellectual and cultural envi-
ronments, and, 4) willingness to engage in science-related issues with
the ideas of science, as a reflective citizen. Furthermore, Office of Sci-
ence and Technology Washington D.C. (2016) has introduced a guideline
for the introduction of scientific literacy into educational development.
We can summarize from the group discussions that scientific literacy is
a knowledge, understanding, and ability to use science content knowl-
edge, scientific processes and the scientific mindset to analyze and evalu-
ate information, create scientifics concepts as well as apply knowledge to
problem-solving in their daily lives, as has been explored in previous re-
search (Holbrook & Rannikmae, 2009). It is noteworthy that Thai science
scholars agree that science content knowledge and scientific processes
are important components of scientific literacy. Considering these find-
ings, we agree that the curriculum and teaching of science should con-
nect concepts, principles, content, and processes that are universal but
still consistent with real life. They also provide to students with different
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aptitudes and interests by using a variety of teaching strategies. All learn-
ers are encouraged to develop their learning abilities, thinking processes,
and search for knowledge. At the same time, they should develop appro-
priate moral and ethical attitudes and approaches to science, technolo-
gy and environment, as suggested by previous research (Colucci-Gray
et. al ,2006; Webb, 2009). In addition, it is important to support the use
of local learning resources in conjunction with classroom learning.

Indigenous knowledge is understood as practical, personal, and
contextual. This unit of knowledge cannot be detached from the indi-
vidual, his community, or the environment in either physical or spiri-
tual senses (Abah et al., 2015). In the teaching of science, we agree that
teachers should synthesize and connect indigenous knowledge to create
new products or inventions relevant to local culture and social context.
The creation of textbooks or science curriculum by analyzing and decod-
ing knowledge from the artisans, including the processes of learning and
creating knowledge, will help students understand the values of what
they learn. Moreover, they gain understanding of how to apply them
to their everyday life. Before indigenous knowledge can be included in
the curriculum, however, researchers need become more knowledgeable
in not only the content of indigenous knowledge, but how indigenous
people teach it to their children and the processes by which indigenous
people think as well. Understanding the epistemological underpinnings
of different indigenous knowledge systems remains a daunting task. Sci-
ence education researchers can at least try to identify commonalities and
differences between the knowledge systems of indigenous non-Western
science and Western science. An understanding of epistemological differ-
ences will provide important markers for how to proceed with integrat-
ing indigenous knowledge into a science curriculum (Hewson, 2012). Al-
though school science curriculum is developed based on modern Western
science that presents science using canonical knowledge, techniques, and
Eurocentric worldviews (Mijung, 2016). We fully agree that indigenous
knowledge can be integrated into the school curriculum for improving
learning outcome, in was similar to what was communicated by the eight
Thai scholars in this study, as well as perspectives presented in other
research (Colucci-Gray et. al ,2006; Webb, P., 2009; Kaino, 2013). In many
cases, teaching science has promoted academic science and this has creat-
ed difficulty for students in finding connections between the science they
are taught in school and the problems they face in their daily lives (Sarkar
& Corrigan, 2014). Moreover, the lack of connection between the content



ASR: CMU Journal of Social Sciences and Humanities (2017) Vol. 4 No.2

@

taught and the students’ context is revealed in classroom teaching. The
lack of connection between what students study and what they live is
a blockage in their learning. Using resources to presenting the student
with problems rooted in real-life situations will help real understanding
(Gonzalez-Weil et al., 2014). Indigenous knowledge could help advance
scientific understanding (UNESCO, 2009). Moreover, the knowledge ac-
quired through conventional science, which is usually closed and formal,
can be analyzed through indigenous knowledge systems, which are open
and informal. Conventional science formulates principles and theories
that describe nature, whereas indigenous knowledge system evolved
values, beliefs, customs and rituals based on an understanding of nature
and the universe. While conventional science relies on conceptualization,
empirical experiment and interpretations to generate and share knowl-
edge, indigenous knowledge on the other hand focuses on experience
and practice (Dhewa, 2011). Indigenous knowledge should be integrated
with modern science and technology, and continues to innovate to add
value to existing products or inventions, to be able to transfer and use in
other areas. This will result lifelong skills and career skills for students so
they can further expand and innovate commercial products in the future.

In further work to continue this line of inquiry, we will analyze
and decode indigenous knowledge in our local area of northernThailand
to construct a local science curriculum. The science curriculum will be
used by local science teachers who are volunteers in their own science
class room, and the effects of this science learning experience will be
studied.
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