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ABSTRACT

A lack of science and technology knowledge understanding of most rural people who had
the highest education at elementary education level resulted in an unsuccessful transfer of
appropriate technology knowledge for rural sustainable development. This research
proposed an effective tutorial scientific ontological based-knowledge with the objective
of using a knowledge engineering approach to provide domain knowledge to support an
appropriate technological knowledge for non-science and technology educated farmers in
order to close a gap between expert and organic farmers. This study provided the
measurement of the learning process by semantic annotation technique on Bloom’s
Taxonomy vocabulary to prove the effectiveness of tutorial science ontology in order to
improve the learning process of non-science and technology educated farmers. The
results showed that (i) the experimental sample group with additional social science
ontologies significantly improved learning process of throughput domain knowledge, (ii)
the experimental group reached analysis level while the control group without ontology
input met apply level. The experimental group’s cognitive level improved one step
further of the control group.



The appropriate technology knowledge transfer to rural non-science and technology
educated farmers in Thailand who have not enough of basic education and science and
technology knowledge to understand and apply appropriate technological knowledge or
expert’s jargons for solving their rural community problems is usually unsuccessful.
Most of rural people in Thailand 92.58% had education at elementary education level
which are elementary school (Pratom 4-Pratom 6). Moreover, most of rural people at
91.36% completed elementary education level more than other levels. The findings
highlight a lack of specification of conceptualization understanding in basic education
level of rural community people being unsuccessfully transferred appropriate
technological knowledge which is maintained in the sustainable development projects.
The science and technology ontology in appropriate technology knowledge should be the
keystone of sustainable development projects which knowledge workers need to
understand and solve real world problems. The result from analysis of this research
indicated that this lack of understanding of specification of conceptualization in
appropriate technological knowledge should be addressed via a knowledge management

solution.

This study is focusing on the organic rice farming particularly in rural areas and
communities, as appropriate technology and using Phrao District, Chiang Mai Province,
Thailand as a case study where most people had an education at basic level. This research
proposes additional ontologies of the organic rice as an appropriate technology by
extracting key scientific concepts from the biology, chemistry, physics and mathematics

concepts as additional ontological knowledge.

The effective tutorial ontology model focuses on science and technology ontologies
based on Thai curriculum of lower secondary school in order to effectively represent
knowledge of the organic rice farming. This research has developed ontology, enabled
annotation using knowledge engineering with a perspective on provision of a knowledge
scenario. In this research, ontologies provide a means for modeling of the relevant

organic rice farming knowledge.

The resulting knowledge scenario should relate to the basic entities defined in the

ontologies with text and images which support enhanced understanding of the ontology



construction. The adaptive organic rice farmers in Phrao District, Chiang Mai Province
as knowledge workers could also use the additional science ontologies to develop this
work as a vocational tool. The most important role of tutorial ontology is to enable and to
enhance knowledge sharing and reusing which the ontology closes a knowledge gap

among experts and non-science and technology educated farmers.

This research designed the measurement using innovative semantic annotation technique
on Bloom’s Taxonomy vocabulary to assess learning process of non-science and
technology educated farmers on organic rice farming knowledge from trainers. A
semantic annotation technique connected specific keyword on Bloom’s Taxonomy
vocabulary to concepts and background knowledge stored in domain knowledge and
ontology. The creation of innovative semantic annotation related to Bloom’s Taxonomy
vocabulary seems to be a technique to exploit this domain knowledge and extract
contained and obvious expertise. This research provided semantic annotation technique
on Bloom’s Taxonomy vocabulary to measure the learning output and outcome on
organic rice farming learning process of non-science and technology educated farmers in
Phrao District, Chiang Mai Province, Thailand as a case study. Most rural people in
Phrao District have highest education at elementary school level at 53.4%, and their ages
are about more than 35 years old and they are farmers. Consequently, rural farmers at

Phrao District, Chiang Mai Province, Thailand are suitable sample group for this study.

The test at Q1, Q2, Q3, Q4 and Q5 scores of learning process measurement by semantic
annotation on Bloom’s Taxonomy vocabulary showed that additional ontologies could
improve learning process behavior of farmers as samples in experimental group. The
measurement of learning process of both non-science and technology educated control
and experimental sample group used semantic annotation on Bloom’s Taxonomy
vocabulary as research innovative assessment to identify the cognitive level of each
sample in both groups in learning process improvement. The answers and observation of
all adaptive organic rice farmer samples were modeled using CommonKADS, then these
domain knowledge models were manually semantic annotated with Bloom’s Taxonomy
vocabulary together with scored evaluation. The all five adaptive farmer samples in an
experimental group that were tutored additional ontologies were in analysis cognitive

level and just three samples could extend to creating cognitive level of Bloom’s



Taxonomy. There was no sample in control group which could reach to analysis,

evaluating and creating cognitive level on Bloom’s Taxonomy.

The average throughput of organic rice farming domain knowledge in learning process
provided applying cognitive level of Bloom’s Taxonomy was counted and validated in
terms of applying domain knowledge, effective domain knowledge with their community
and acquiring knowledge by themselves in control group and experimental group. The
tutorial science ontology effectiveness on organic rice farming knowledge was validated
via a count of number of applying domain knowledge from both control and
experimental groups. The research results of ontology effectiveness in learning process
improvement showed that the experimental group that was with ontology training could
understand and apply knowledge from trainers better than the control group which was
without tutorial science ontologies. The tutorial ontology effectiveness and cognitive
level of samples were assessed using the measurement in learning process by semantic
annotation technique on Bloom’s Taxonomy vocabulary. The results defined in the
ontologies effectiveness which improved learning process, supported and enhanced
understanding the organic rice farmers in Phrao District, Chiang Mai Province as
knowledge workers could also use the additional ontologies as a vocational learning tool
to improve their competency and distribute domain knowledge to people in order to

develop and solve the problem issue in their community.



