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This research aims to design and develop a semantic search model for
learning objects (LOs) with individual characteristics to improve the quality of search
results by adding the learning style of users and the content type of LOs
characteristics for semantic search. The research procedure consists of three parts: (1)
the part to develop the LOs knowledge base, (2) the part to develop the LOs
recommendation module with individual characteristics, and (3) the part to develop
the LOs semantic search module with individual characteristics.

The results of this research can be discussed as follows. The first part is to
create LOs knowledge base consisting of LOs metadata and thesaurus. The LOs
metadata contain 7 elements for describing the general features and the content type
features. The thesaurus that related to the Chemistry subject at high school level was
collected and generated by using SKOS (Simple Knowledge Organization System).
This thesaurus consists of 224 controlled words. The second part is to develop the
LOs recommendation module with individual characteristics based on data mining
techniques for creating the recommendation rules. Also, it was found that the final

model obtained from introducing the principle of majority rule for selecting the best



tree-based classification rules (using algorithm C4.5 or J48) resulted in the effective
recommendations model with an average total of recall for all sub-models as high as
88.5%. In the final part, the LOs semantic search module with individual
characteristics is developed based on weight indexing by using Rank Sum technique.
The process of matching between the keywords with LOs using recommendation
rules and then ranking the result is used for presenting the results to users. This work
was found that these methods, the lists of LOs recommended to users are on average
shorten to 52.2% as compared with using only the recommendation rules.

To evaluate the LOs semantic search model with 4 different individual
characteristics that are learning styles, gender, grade level, and science favorite, two
processes were undertaken.Firstly, to evaluate the LOs recommendation module with
individual characteristics, the data were collected from 1,586 secondary and high
school students in NakhonRatchasima Province. It was found that the average of
precision, recall, and F-measure was 57.1%, 93.9% and71.0%, respectively, Secondly,
to evaluate the LOs semantic search module with individual characteristics against
645 LOs simulated from LOs knowledge base using three keywords that are chemical
formula, atom, and ion. This was a test compiled on user preferences against
semantic search, and the result also provided 100.0% of precision, 79.6% of recall,

and 86.9% of F-measure.
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