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Abstract

Thailand has various inventions that derive from various important local wisdom which were
knowledge passes on from generations to generations. Together with the passing of knowledge,
adaptation and changes were made. This led to local wisdom as appropriate to the socio-cultural
environments. Such inventions would disappear without proper conservation effort. Therefore, efforts
to consolidate, record, and conservation such local wisdom should be made to ensure applicability to
various situation today. In addition, local wisdom can be used as the basis for the development of local
jobs. Therefore, science and technological advancement today could be applied to further develop the
production, marketing, management, and conservation of such local wisdom and inventions. The
researcher has developed the Knowledge management system for local wisdom invention preservation
through the development of application with online database using Unified Modeling Language in
helping the design of the system. The system can collect knowledge data or local inventions. The
collection is made from eminent persons sharing the content and pictures about the invention. The
database becomes learning site about local inventions. In addition, it provides ways to further spread
the knowledge to the next generations of youth. The system was assessed on its effectiveness using
Black Box Testing technique with 2 groups expert with the assessment result at good level ( X =4.30,

S.D. =0.28), and ordinary users with the assessment result at good level (X =4.21, S.D. =0.37). The
system can be implemented in real-world situations.
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the playing of commoner’s Kite over the palace
area [1, 2]. Nevertheless, as the world i
changing, the wisdom of Thai Kites has been
facing difficult situation due to the decrease of

1. Introduction

Local wisdom and associated inventions are
considered the pride of the community as it has
been developed and passes on from old

generations to new generations for example of
the Thai Kite which is the case study in the
development of the system. In the Thai
historical records, there were records of King
Phra Ruang play the Kite just like ordinary
persons. As time went on, Kite had become so
popular that there were royal decree forbidding
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inheritors. The knowledge passed on from one
generation to the next is also disappearing.
Furthermore, there has been no real interest
from any department or individuals, and the
conservation is being conducted in very small
circle [3]. The researcher notices the
importance in the management of knowledge
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regarding the conservation of Thai kite, as the
conservation is essential to the preservation of
the local wisdom [4]. The process in the
knowledge management had to be done in the
correct way in order to gain knowledge from
actual practices [5]. Information technology
may play a crucial role in knowledge
management [6], both in term of storing and
categorizing data, but also in term of the
promotion of such knowledge as well. Based
from the researcher’s experiences in
development of various information system, it
can be found that information system could
help in the organization of data effectively [7].
Therefore, the researcher has developed
Knowledge management system for local
wisdom invention preservation with the main
objective in organizing the steps in the
preservation and conservation of local
mventions.

1.1 Research Objectives

e To develop the Knowledge management
system for local wisdom  invention
preservation.

e To conduct evaluation of the effectiveness
of the system from experts and users.

1.2 Research Range

e The developed system is a mobile
application that can be used on android
operating system

¢ System administrator can manage the expert
information and identify access rights to the
project for conservation of local inventions

e Expert can manage the information and
pictures of the project for conservation of local
inventions, and can answer questions about
project for conservation of local inventions

e General user can access information about
project for conservation of local inventions and
post questions about the project.

2. Research methodology

The implementation of collecting data which
related to an invention of Thai Kite. We have
collected the data from indigenous people and
those who are associated in making a traditional
Thai Kite. They are located in Bang Nang Li, a
sub district of Amphawa, Samut Kongkharm,
Thailand. A man made Kite is well-known to
people from this area and our researcher has an
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opportunity to those people who keep this Thai
tradition all along these years. We also make a
research based on their documents and
collecting all the data by using technology to
assist the researcher on developing an effective
system. The development of the system will this
new technique for analysis and design of the
object that uses the language UML (Unified
Modeling Language) to help a designing work
into 2 sections: 1. Architecture Design 2. Detail
Design

2.1 Use Case Diagram

Shows the functioning of the system that
consist of Actor which is the user of the system,
and Use Case that shows the function of the
system [8]. The two parts will be linked and
showed relationship in Figure 1. It can be seen
that there are 3 levels of user access rights: 1)
Administrator, Specialist, and User. Each user
would have different function as specified in
the work.
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Figure 1 Figure’s Use Case Diagram

¢ Administrator would login the system and
manage the specialist and determine access
rights for conservation project.

e Specialist would login the system and add
information and pictures of each conservation
project and answer questions about each
project.

e User would recall information about
conservation project and post question about
conservation projects.

2.2 Class Diagram
Class Diagram would show the relationship and
structure of the system, and can learn about the
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component and class for each diagram [9], the
class diagram is shown in Figure 2.
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Figure 2 Figure’s Use Class Diagram

e (lass Admmistrator consist of Attribute
(Data Administrator) which is the information
of the administrator, Method (manage Data
Specialist) that manages the information about
specialist, edit Permission Specialist that
identify the access right of each specialist and
edit Permissions Project that identify the access
to conservation project

e Class Specialist consist of Attribute (Data
Specialist) which is the information about the
specialist, Permission Specialist is  the
information about the access of the system,
manage Data Question which would answer
user’s question, manage Data Project would
manage information about the project, create
New Project would add new project and create
Data Knowledge would add knowledge
information about the project.

e (Class User would consist of creates
Question which would post question to
specialist, view Answer would recall answer
from specialist, view Data Knowledge would
recall knowledge information, and view Project
would recall information about projects.

e (lass Conservation Project consist of Data
Project which is the information about the
projects, New Project is the information about
new projects, Permissions Project is the
information about access right to the project

e Class Knowledge local wisdom consist of
Data Knowledge which is knowledge
information

o (Class Forum consist of Data Question which
is the questions posted, and Data Answer which
is the answer.
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2.3 sequence diagram

It shows the function of the system with Object
and time as the identification of sequence and
focus on the instant of object sequence diagram.
The diagram shows interaction between object
based on the sequence of instance that occur.
The massage between classes would led to the
creation of method in the relevant class [10].

The research present example sequence
diagram as shown in Figure 3.
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Figure 3 Figure’s Use sequence diagram

Figure 3 shows the process of adding new
conservation project and adding conservation
project information with 1) access right and the
flow is as follows: Specialist adds new project
via  interface  projector, 2) interface
conservation project send the request from
specialist to Control Conservation Project, 3)
Control Conservation Project add new project
into the database Data Conservation Project, 4)
Data Conservation Project would notify the
specialist of completed record information. 5)
Specialist add information about conservation
project via Interface Conservation Project, 6)
Interface Conservation Project check access
rights for each project, 7) Control Conservation
Project add information, 8)  Control
Conservation Project confirm the access to
information, 9) Data Conservation Project
notify specialist of complete record

2.4 Activity Diagram

This part shows the detail of each activity in
each use case and the relationship within each
activity [11]. The design use activity diagram
and is now presenting sample of diagram with
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decision-making or with options as shown in

Figure 4
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Figure 4 Figure’s Use Activity Diagram

Start the following activities. 1) The experts
were login access system.2) Select the
requirements such as adding information on
new conservation projects or conservation
projects. 3) When selecting your needs already
needs to be done to save the data.4) When the
recording is complete, the system will reply to
the experts that performed the procedure
successfully.

2.5 Data Design

Is the design structure to store data that is used
in the entire system. The store is in a relational
database. (Relation Model) Because the data
changes all the time, way researchers see
appropriate for use. Relational databases [12],
the researchers have proposed. ER-Diagrams
Relational databases, the researchers have
proposed. So users can look at the pictures of
the data in the system more clearly. Use ER-
Diagrams This helps to explain As shown in
Figure 5.
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Figure S Figure’s Use Data Diagram

e Table Member data collection Administrator and
Specialist consist of Password ,Name, Address,
Telephone, Permissions, and link Image. by
Member id is Primary Key

e Table Conservation Project The conservation of
data storage, consisting of Permission, Date, Topic,

and Details by Project id is Primary Key and
Member id is Foreign key
e Table Knowledge local wisdom The

conservation of data storage, consisting of Date,
Topic and Details by Knowledge id is Primary Key
and Member id is Foreign key

e Table Forums Question Data questions from
users in general. Consist of Date and Details by
Question id is Primary Key have Member id and
Answerid is Foreign key

e Table Forums Answer Data out of experts.
Consist of Date and Details by Answer id is Primary
Key and Member id is Foreign key

2.6 Evaluation of system effectiveness

Following steps are how to evaluate the
accuracy of the system performance: The
selected tools to evaluate the program’s
capability, method and evaluation process are
through a questionnaire. The developer has
selected test methods. Black Box Testing The
test focused on the accuracy of input.
(Input)And the results (Output) of the system
as the main tool used in the assessment of the
efficiency of the system [13]. Select the use is
to ask to evaluate the effectiveness of the
methods and steps to create a program
evaluation.1) Data from the study to create the
evaluation 2) Questions were further improved
and modified to conform to the system. The
program's performance measurement procedure
to evaluate the performance of the program by
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a 5 person of experts and users 20 person
steps, as follows: 1)The invitation to test for
evaluating the performance of the system and
test day. 2) To start using the system, and tested
the various aspects of a given estimate. 3) If an
error occurs, the system works. Or suggested in
the testing phase, the system was modified to
make the system work more efficiently. The
criteria to evaluate the effectiveness of the
program in the evaluation by the experts and
users in General is divided nto 5 aspects: 1)
Evaluation of the Functional Testing 2)
Evaluation of the Functional Requirement
Testing 3) Evaluation of the Usability Testing
4) Evaluation of the Security Testing 5)
Evaluation of the Performance Testing. The
researchers defined criteria include scale 5
level. (Rating Scale) To assess the effectiveness
of programs in both quality and quantity can be
divided into five levels: the following. The
score range 4.50 - 5.00 Ina very good level The
score range 3.50 - 4.49In a good level. The
score range 2.50 — 3.49 at the moderate level
The score range 1.50 - 2.49 at the low level. The
score range 1.00 - 1.49 At the level of the
minimum. The recognition efficiency of the
system is developed by considering the average
score of the expert group and the general user.
The test system must have an average level
(scores range from 3:50 to 4:49) to accept that
the system is effective to use in actual working
conditions as defined scope.

2.7 System Sitemap

Schematic representation of the system
used to describe the operation of the system to
be able to understand the process of the overall
system. As shown in Figure 6

Specialist

New
Conservation Project

Manage Knowledge

Administrator

Manage Specialist

View
Conservation Project

Forums question

Manage

Conservation Project

Figure 6 Figure’s System Sitemap

System Sitemap to describe a process as
follows. 1) Administrator login to access the
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system. Data management specialist and assign
access conservation projects 2) Specilst login
to access the system. Increase knowledge of
conservation. And answers the questions of the
general user. 3) The user must login to gain
access to the system. Browse projects to
conserve and to ask the questions.

3. Operation performance

From the educational process problems.
Analysis of the design of work systems. Until
the development of a knowledge management
system to conserve artifacts from local wisdom.
Can summarize the steps of research follows.
Use HTML 5 is in the application. After that, it
will have to evaluate the effectiveness of the
system in which the results of research are
proposed as  follows: Research and
development of knowledge management
systems, conservation of artifacts from local
wisdom is divided according to the user's
privileges. Dividled in 3according to the
characteristics of the system users.

¢ Administrator can manage the data experts
and can be assigned access to project the
display, conservation, Figure 7.

= Administrator interface < <

Administrator interface

) Manage Specialist Data

Conservation Project Accessibility

Logout

The development of Knowledge management system for local knowledge invention
preservation

Figure 7 Figure’s Administrator interface

e Specialist can add picture of the
conservation, project of the conservation,
giving information of operating conservation
and answer to question as shown in Figure 8.
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= Specialist Interface = | £

Specialist Interface

) Add Conservation Project
Add Conservation data

Answer in Conservation Project

Logout

The development of Knowledge management system for local knowledge invention
preservation

Figure 8 Figure’s Specialist interface

e General User can browse information on
conservation projects and ask questions in the

conservation project has shown in Figure 9.

= View Conservation Proiect ot | £

Thai Kite Conservation Project 3, Nov 2015

-

Z

25, Oct 2015

23 Oct 2015

The development of Knowledge management system for local knowledge
invention preservation
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Figure 9 Figure’s General User interface

4. Result and Discussion
The following 2 evaluator groups are used in

the System Performance Evaluation: 1)
Software  specialists and  Conservation
specialists = 5 person and 2) a group of 20
users. Following are the evaluation outcomes
summary: System performance evaluation by
specialists shown performance is "Good" (X
= 4.30, S.D. = 0.28), where all 5 criteria are
"Good" as shown in Table 1. System
Performance evaluation will use 2 groups of
evaluator, 1) Software specialists and
Conservation specialists: 5 persons. 2) 20 Users
The results of evaluation as followed;

System performance evaluation by specialists
shown performance is "Good" (X = 4.30,
S.D.=0.28), where all 5 criteria are "Good" as
shown in Table 1.

Table 1.System performance evaluated by
Specialists

No. Criteria X S.D.
1 Functional Testing 4.4800 | 0.22804
Functional Requirement
2 Testing 4.2400 | 0.32863
3 Usability Testing 43200 | 0.22804
4 Security Testing 42400 | 0.47749
5 Performance Testing 4.2000 | 0.44721

System performance evaluation by General
user shown performance is "Good” (X = 4.21,
S.D. = 0.37where all 5 criteria are "Good" as
shown in Table 2.

Table 2. System performance evaluated by
General Users.

No. Criteria X S.D.
1 Functional Testing 4.2600 | 0.36187
Functional Requirement
2 Testing 4.0600 | 0.49884
3 Usability Testing 4.1500 | 0.45364
4 Security T esting 4.3300 | 0.35109
5 Performance Testing 4.2300 | 0.53222
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The objective of The development of
knowledge management for conservation of
artifacts from local wisdom is to improve the
system for data storing of valuable Iocal
artifacts conservation knowledge, where many
studied has shown the effort to systematically
data storing [14, 15], as well as, becoming
educational resources of local artifact
conservation known ledge for next generation.
In accordance with the purpose of Thai Kite
conservation which is valuable wisdom. The
developing of the system uses object-oriented
analysis and using UML language for design,
while the HTMLS5 language used to develop
applications.

5. Conclusion
Knowledge management is the knowledge from

practical experience bring to realization the
empirical knowledge that people will be able to
take use for benefits, especially valuable local
conservation of artifacts knowledge. The
experience and conservation and preservation
knowledge of Thai cultural heritage is
indeterminable. =~ Knowledge  management
system for information technology is a tool to
preserved and shared with the public the next
generation.
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