
  

Synthesis of Digital Knowledge Engineering Repository 
Management System 

 

Nattaphol Thanachawengsakul1*, Panita Wannapiroon2, Prachyanun Nilsook3 

1 Division of Information and Communication Technology for Education, KMUTNB, Bangkok, Thailand. 
2 Innovation and Technology Management Research Center, KMUTNB, Bangkok, Thailand. 
3 Vocational Education Technology Research Center, KMUTNB, Bangkok, Thailand. 
 
* Corresponding author. Tel.: +66 2 555-2000; email: nattaphol.t@chandra.ac.th 
Manuscript submitted March 26, 2018; accepted June 12, 2018. 

 
 

Abstract: Knowledge management in educational organizations is crucial and important that should be 

promoted and supported so as to lead teachers and learners to develop body of knowledge as best practice 

for facilitating and applying development through contemporary digital technology. The aim of this research 

was therefore (1) synthesis of digital knowledge engineering repository management system and (2) 

suitability evaluation regarding synthesis of digital knowledge engineering repository management system. 

In this study, the researchers used data analysis and synthesis methods approached from content analysis 

whereas the suitability evaluation of the synthesis was performed by five experts having a minimum of 

three years of experience in related field. The findings of the research suggested that (1) digital knowledge 

engineering repository management system consisted of (1.1) user management system, (1.2) knowledge 

management system and (1.3) learning management system in which knowledge management process on 

digital knowledge engineering was conducted in collaboration with knowledge verification on machine 

learning to increase efficiency of knowledge management, and (2) the result of suitability evaluation 

regarding synthesis of digital knowledge engineering repository management system was at the highest 

level ( X =4.92, S.D. =0.27) which indicated that this study can be applied to development of knowledge 

repository management system 
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1. Introduction 

Information and Communication Technology (ICT) are used for education in digital age so as to facilitate 

knowledge transfer for learners according to philosophy of education “Lifelong Learning” where learners 

can access information anywhere and anytime [1]. Therefore, Thailand needs to implement technology to 

move the nation forward with digital innovation according to digital development project for economics 

and society implemented by the Ministry of Information and Communication Technology – 5th strategy 

involving workforce development to be ready for the era of digital economy and society. The project focuses 

on development of working people in every career from government and private sectors relating to 

creativity and digital technology usage in a smart way for career and personnel development in digital 

technology field based on international standards [2].  

Today, demand for software usage is increasing, while achievement in software development, in contrast 

is decreasing [3]. According to Information and Communication Technology Industry Promotion Bureau’s 
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findings concerning problems and obstacles in software production and development, they indicated that 

communication, understanding and language as well as communication between software developers and 

users were the most important problems that made a significant difference between usage demand and 

software production at 49.10% [4]. As such result, software engineering application is a basic need that 

every software entrepreneur should pay attention to. Additionally, software engineering competency model 

or SWECOM [5] is an essential element for personnel development in software production in order to 

provide staff with knowledge and skills in relation to software engineering competency, and then it can lead 

to development of digital knowledge engineering repository management system and become knowledge 

resources of technical skills in software engineering for universities. 

1.1. Knowledge Repository Management 

Knowledge repository management system is system that is developed in a form of information and 

communication technology via internet featuring functions of member management, knowledge sharing, 

social and business network & current information [6] to increase efficiency of knowledge acquisition 

processes for users so that they can publicize, disseminate and transfer knowledge to the system where 

they can access anywhere and anytime. Moreover, the system is compatible with all devices [7], [8]. 

1.2. Digital Knowledge Engineering 

A form of learning that provides learners to access and find information and exchange their knowledge via the 

knowledge repository management system consisting of process and procedures of knowledge management 

created by experts for the best practices. It also assists learners in solving problem, performing jobs as well as 

simultaneous learning and usage of information technology and communication for knowledge management 

[9]-[11]. 

1.3. Machine Learning 

From Gartner’s study regarding application of artificial intelligence and advanced machine learning, it 

indicated that machine learning is a field of computer science that gives computers the ability to learn 

without being explicitly programmed. It also supports event prediction and decision-making based on a set 

of program [12]. Machine learning explores the construction of algorithms in which such algorithms 

operate by building a model from a set of inputs including information extraction, pattern recognition, and 

automatic extraction of useful knowledge hidden in text content by using text mining. The procedures of 

text mining consist of (1) text processing, (2) mining phase and (3) visualization phase [13], [14]. 

1.4. Software Engineering Technical Skills 

Software engineering a field of study that focuses on project management concerning analysis, object-oriented 

software engineering development, techniques for producing, improving and testing of software as well as new 

software development. It also includes technical skills consisting of (1) Software Requirements Skills, (2) Software 

Design Skills, (3) Software Construction Skills, (4) Software Testing Skills, and (5) Software Sustainment Skills [5]   

2. Objectives of Research 

1) Synthesis of digital knowledge engineering repository management system 

2) Suitability evaluation for digital knowledge engineering repository management system 

3. Research Methodology 

The research process was divided into four distinct stages as follows: 

Stage I – Synthesis of digital knowledge engineering repository management system: 

Synthesis of digital knowledge engineering repository management system gathering information from 
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documents, textbooks, academic papers and research articles from domestic and international sources. At 

this stage, the researchers conducted analysis and synthesis of derived information (content analysis).  

Stage II - Study of demand for digital knowledge engineering repository management system 

usage comprised of the following process: 

3.2.1. Questionnaire design regarding demand for digital knowledge engineering repository management 

system usage consisting of checklist items, 5 rating scales and reliability equivalent to 0.97. 

3.2.2. Data collection from the sample group, higher education providers in Thailand including 20 

instructors and 60 students from public universities, Rajabhat University and Rajamangala University of 

Technology and private universities. 

3.2.3. Data analysis in relation to demand for digital knowledge engineering repository management 

system usage by using mean and standard deviation. 

Stage III - Study of demand for context that support learning by using digital knowledge 

engineering repository management system comprised of the following steps: 

3.3.1. Questionnaire design regarding demand for context that support learning by using digital knowledge 

engineering repository management system consisting of checklist items, 5 rating scales and reliability 

equivalent to 0.97. 

3.3.2. Data collection from the sample group, higher education providers in Thailand including 20 

instructors and 60 students from public universities, Rajabhat University and Rajamangala University of 

Technology and private universities. 

3.3.3. Mean and standard deviation for data analysis in relation to demand for context that support 

learning by using digital knowledge engineering repository management system. 

Stage IV - Suitability evaluation regarding synthesis of digital knowledge engineering repository 

management system comprised of the following steps: 

3.4.1. Questionnaire design regarding suitability evaluation of synthesis of digital knowledge engineering 

repository management system consisting of checklist items, 5 rating scales. 

3.4.2. Data collection from 5 experts having at least 3 years of experience in related field with purposive 

sampling method. 

3.4.3. Mean and standard deviation for data analysis in relation to suitability evaluation of synthesis of 

digital knowledge engineering repository management system. 

4. Research’s Findings 

Stage I - the following results of digital knowledge engineering repository management system 

synthesis were as follows: 

4.1.1. Digital Knowledge Engineering Repository Management System 

 
Table 1. Results of Digital Knowledge Repository Management System Synthesis 

Research 
 
 
 
 
 
 
 
 

Basic 
Features/System 

Boundary  

Platz, M. 

and Van, 
Biljon, J. 

(2016) 
[6] 

Cerchione, 
R. and 

Esposito, E. 

(2017) [10] 
Hassan, 

H, C. 

(2013) 
[11] 

Calumpang, J. 

C.  

(2017) [15] 

Flynn, 
A. J. and 

etc. 

(2016) 
[16] 

Maria, 
L. and 

etc. 

(2015) 
[17] 

Knowledge 
Repository 

Management 

User Management 
System 

   
 

   
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Knowledge 
Management System 

   
 

   

Learning 
Management System 

   
 

   

Retrieval System        

 

According to the data in Table 1, the results were divided into three subcategorizes: (1) user management 

system, (2) knowledge management system, and (3) learning management system. 

4.1.2. Knowledge Management Process on Digital Knowledge Engineering 

 

Table 2. Results of Knowledge Management Process Synthesis on Digital Knowledge Engineering  
Repository Management System 
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The data as shown in Table 2 indicated that knowledge management process on digital knowledge 

engineering was divided into six steps as follows: (1) knowledge creation, (2) knowledge storage, (3) 

knowledge acquisition, (4) knowledge access, (5) knowledge sharing, and (6) knowledge application. 

4.1.3. Knowledge Verification-based Machine Learning 

 

Table 3. Results of Knowledge Verification-based Machine Learning Synthesis 
Research 
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According to the data in Table 3, the synthesis consisted of three main steps: (1) Text preprocessing 
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divided into 4 subcategorizes: (1.1) preprocessing, (1.2) filtration, (1.3) stemming, and (1.4) indexing, (2) 

Mining phase by data mining method, and (3) Visualization phase by interpretation and evaluation methods. 

Stage II - the findings of demand for digital knowledge engineering repository management 

system usage: 

 
Table 4. The Data Shown Below Was the Findings of Demand for Digital Knowledge Engineering Repository 

Management System Usage 

Demand for Digital Knowledge Engineering 
Repository Management System Usage 

Instructors Students 

X  . .S D  Result X  . .S D  Result 

1. Basic Features of Knowledge Repository 

Management System 

4.46 0.48 High 4.38 0.46 High 

2. Content of Knowledge Repository Management 

System 

4.52 0.55 Highest 4.30 0.53 High 

3. Characteristics of Knowledge Repository 

Management System 

4.57 0.55 Highest 4.42 0.46 High 

Total Mean 4.51 0.47 Highest 4.38 0.43 High 

 

According to the data in Table 4, demand for digital knowledge engineering repository management 

system usage for enhancing technical skills in software engineering was divided into two parts: 

1) The overall demand for using the system among those instructors was at the highest level ( X =4.51, 

S.D.=0.47) which was arranged in the following orders: (1) characteristics of knowledge repository 

management system, (2) content of knowledge repository management system, and (3) basic features of 

knowledge repository management system. 

2) The overall demand for using the system among the students was at the high level ( X =4.38, S.D.=0.43) 

which was arranged in the following orders: Characteristics of Knowledge Repository Management System, 

(2) Basic Features of Knowledge Repository Management System, and (3) Content of Knowledge Repository 

Management System. 

Stage III - The findings of demand for context that support learning by using digital knowledge 

engineering repository management system 

 
Table 5. The Data Shown Below Was the Findings of Demand for Digital Knowledge Engineering  

Demand for Context that Support Learning by Using 
Digital Knowledge Engineering Repository 

Management System 

Instructors Students 

X  . .S D
 

Result X  . .S D
 

Result 

1. Quality of Content 4.60 0.48 Highest 4.38 0.61 High 

2. Efficiency of Knowledge Repository Management 

System  

4.71 0.32 Highest 4.43 0.50 High 

3. Promotion and Support 4.65 0.44 Highest 4.47 0.53 High 

4. Organizational Culture 4.42 0.43 High 4.36 0.51 High 

5. Learning Management 4.54 0.59 Highest 4.39 0.49 High 

Total Mean 4.60 0.35 Highest 4.41 0.44 High 

 

According to the data in Table 5, the results revealed that the demand for context that support learning by 

using digital knowledge engineering repository management system was divided into two parts: 

1) The overall demand for context that support learning among the instructors was at the highest level 

( X =4.60, S.D.=0.35) which was arranged in the following orders: (1) efficiency of knowledge repository 

management system, (2) promotion and support, and (3) quality of content. 

2) The overall demand for context that support learning among the students was at the high level ( X

=4.41, S.D.=0.44) which was arranged in the following orders: (1) promotion and support, (2) efficiency of 
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knowledge repository management system, and (3) quality of content. 

Stage IV - The result of suitability evaluation of digital knowledge engineering repository 

management system synthesis 

 
Table 6. The Result of Suitability Evaluation of Digital Knowledge Engineering Repository Management 

System Synthesis  
Digital Knowledge Engineering Repository Management 

System 
Suitability Level 

X  . .S D  Result 

1. Boundary of Digital Knowledge Engineering Repository 

Management System 

4.96 

 

0.21 

 

Highest 
 

2. Digital Knowledge Engineering Repository Management 

Process 

4.93 

 

0.25 

 

Highest 
 

3. Knowledge Verification-Based Machine Learning 4.93 0.25 Highest 

4. Digital Knowledge Engineering Repository Management 

Process-Based Machine Learning 

4.80 0.41 Highest 

Total Mean 4.92 0.27 Highest 

 

The overall result concerning suitability evaluation of digital knowledge engineering repository management 

system synthesis as shown in Table 6 was at the highest level ( X =4.92, S.D. =0.27) which was arranged in the 

following orders: (1) boundary of digital knowledge engineering repository management system consistent with 

studies of [6] [10], [11] [15]-[17], (2) digital knowledge engineering repository management process consistent 

with studies of [9], [10] [18]-[20] [22]-[25] as well as knowledge verification-based machine learning consistent 

with studies of [26]-[30], and (3) digital knowledge engineering repository management process-based machine 

learning. 

5. Conclusions 

According to the finding of the research concerning synthesis of digital knowledge engineering repository 

management system in which data was derived from theory, documents and related research papers as well 

as a study of demand for the use of digital knowledge engineering repository management system and 

demand for context that support learning by using digital knowledge engineering repository management 

system derived from the instructors and four groups of students from Thai universities for suitability 

evaluation regarding synthesis of such system performed by five experts, it revealed that the overall result 

of system suitability was at the highest level. Additionally, when standard deviation was taken into account, 

it indicated that a distribution of data was less than 1.00 which meant the experts’ opinions and scores 

derived from evaluation of system suitability were the same. As a result, this research can now be applied to 

development of digital knowledge engineering repository management system, knowledge verification 

from creation and storage as well as assessment of students’ knowledge application-based machine 

learning with the use of text mining so as to apply the developed system in a practical way among Thai 

university students. 

Acknowledgment 

This research was partially supported by the Graduate Thesis Research Grant (GTRG) form the Graduate 

College, King Mongkut's University of Technology North Bangkok under award number 13/fiscal year 2018. 

References 

[1] Jaroenpuntaruk, V. (2015). MOOC: Free open education in digital era. STOU Education Journal, 8(2), 

1–14. 

International Journal of e-Education, e-Business, e-Management and e-Learning

353 Volume 9, Number 4, December 2019



  

[2] Ministry of Information and Communication Technology. (2016). Digital Economy Plan. Bangkok: 

Ministry of Information and Communication Technology.  

[3] Pencharmrush, S., Utakrit, N., & Porrawatprevakorn, N. (2014). Factors related to the successfulness of 

software development. SWU Sci. J., 30(1), 163-177. 

[4] Ministry of Information and Communication Technology. (2017). Software Development Process in 

Accordance with International Standards ISO/IEC 29110. Bangkok: Ministry of Information and 

Communication Technology.  

[5] IEEE. (2014). Software Engineering Competency Model. NJ : IEEE Intellectual Property Rights Office.  

[6] Platz, M., & Biljon, J. (2016). Development of a first version of a maturity matrix for ICT4D knowledge 

repositories. IST-Africa Conference (pp. 1-10). 

[7] Anupan, A., & Wannapiroon, P. (2013). Design of knowledge management system for facilitating 

knowledge as a service (KaaS) in cloud computing environment for Higher Education. TCU National 

e-Learning Conference 2013 (pp. 44-52). 

[8] Anupan, A., Prachyanun, N., & Wannapiroon, P. (2015). A framework for a knowledge management system 

in a cloud computing environment using a knowledge engineering approach. International Journal of 

Knowledge Engineering, 1(2), 146-149. 

[9] Vasconcelos, J, B., Kimble, C., Careteiro, P., & Rocha, A. (2017). The application of knowledge management 

to software evolution. International Journal of Information Management, 37, 1499-1506. 

[10] Cerchione, R., & Esposito, E. (2017). Using knowledge management systems: A taxonomy of SME strategies. 

International Journal of Information Management, 37, 1551-1562. 

[11] Hassan, H, C. (2013). A framework for user requirement assessment in technical education facility 

planning: A knowledge engineering approach. Social and Behavioral Science, 107, 104-11. 

[12] Gartner. (2016, July). Garnter's Top 10 Strategic Technology Trends for 2017.  

[13] Thongjor, N. (2016). Machine Learning#1. 

[14] DuBois, C. (2016). Text Analysis with Machine Learning.  

[15] Calumpang, J. C. (2017). Open Digital Repository of Academic Journal for DMMMSU-MLUC, 17, 94-100. 

[16] Flynn, A. J., Shi, W., Fischer, R., & Friedman, C. P. (2016). Digital knowledge objects and digital knowledge 

object clusters: Unit Holding in a learninge health system knowledge repository. Proceedings of 49th Hawaii 

International Conference on System Sciences. (pp. 3308-3317). 

[17] Maria, L., Angel, F., & Francisco, J. (2015). A repository of students’ resources to improve the 

teamwork competence acquisition. Proceedings of Third International Conference on Technological 

Ecosystems for Enhancing Multiculturality (pp. 173-180). 

[18] Maneewan, S., Nittayathammakul, V., & Lertyosbordin, C. (2017). A development of knowledge 

management process on cloud computing to support creative problem solving skill on studio photography 

for undergraduate students. Proceedings of 6th International Conference on Industrial Technology and 

Management (pp. 27-31). 

[19] Vangala, R. N. K., & Banerjee, A. (2016). Effect of ICT on knowledge management process in Indian milk 

co-operatives: A structural equation modeling approach. Proceedings of Humanitarian Technology 

Conference (pp. 1-6). 

[20] Tello-Leal, E., Rios-Alvarado, B., & Diaz-Manriquez, A. (2015). A semantic knowledge management system 

International Journal of e-Education, e-Business, e-Management and e-Learning

354 Volume 9, Number 4, December 2019



  

for government repositories. Proceedings of 26th International Workshop on Database and Expert Systems 

Applications (pp. 168-172). 

[21] Nonaka, I., Hirotaka, T. (1995). The Knowledge-Creating Company: How Japanese Companies Create the 

Dynamics of Innovation. New York: Oxford University Press. 

[22] Wang, M., Zheng, M., Tian, L., Qiu, Z., & Li, X. (2017). A full life cycle nuclear knowledge management 

framework based on digital system. Annals of Nuclear Energy, 108, 386-393. 

[23] Quintana-Amate, S., Bermell-Garcia, P., Tiwari, A., & Turner, C. J. (2017). A new Knowledge sourcing framework 

for knowledge-based engineering: An aerospace industry case study. Computers & Industrial Engineering, 104, 

35-50. 

[24] Weinreich, R., & Groher, I. (2016). Software architecture knowledge management approaches and their 

support for knowledge management activities: A systematic literature review. Information and 

Software Technology, 80, 265-286. 

[25] Garcia, J., Amescua, A., Sanchez-Segura, M.-I., & Bermon, L. (2011). Design guidelines for software 

processes knowledge repository development. Information and Software Technology, 53, 834-850. 

[26] Wichaikit, S., & Sodanil, M. (2015). Loan rejection clustering using text mining technique. Proceedings 

of the Eleventh National Conference on Computing and Information Technology (NCCIT2015) (pp. 

359-363). 

[27] Tipsena, R., Jareanpon, C., & Somprasersri, G. (2014). Automatic question classification on webboard 

using text mining techniques. J Sci Technol MSU, 33(5), 493-502. 

[28] Wongwilaisakul, W. (2013). Text mining and ITS applications. Panyapiwat Journal, 4(Special), 

157-156. 

[29] Akewong, C., Wichian, S., & Haruechaiyasak, C. (2012). Analysis of external quality assessment reports in 

vocational education institute with data mining. Information Technology Journal, 8(1), 27-35. 

[30] Haruechaiyasak, C. (2016). NLP, Information Retrieval and Text Mining. Pathumtani: NECTEC. 

 

 
  

Nattaphol Thanachawengsakul is a PhD candidate in information and communication 

technology for education, Faculty of Technical Education, King Mongkut’s University of 

Technology North Bangkok (KMUTNB), Bangkok, Thailand. 

 

 

 

 

Panita Wannapiroon is an associate professor at Division of Information and 

Communication Technology for Education, Faculty of Technical Education, King Mongkut's 

University of Technology North Bangkok (KMUTNB), Thailand. She has experience in many 

positions such as the director at Innovation and Technology Management Research Center, 

an assistant director of Online Learning Research Center, as assistant director of 

Vocational Education Technology Research Center, and an assistant director of Information 

and Communication Technology in Educa-tion Research Center. She received Burapha University Thesis 

Award 2002.  

International Journal of e-Education, e-Business, e-Management and e-Learning

355 Volume 9, Number 4, December 2019



  

Prachyanun Nilsook is an associate professor at Division of Information and 

Communication Technology for Education, Faculty of Technical Education, King Mongkut's 

University of Technology North Bangkok (KMUTNB), Thailand. His experience in many 

positions such as the director at Vocational Education Technology Research Center, a 

research topics and Interests include instructional design, e-learning, e-training, ICT 

management, ICT in education, knowledge management in higher education, human 

performance technology and Imagineering. 

 

 

 

 

International Journal of e-Education, e-Business, e-Management and e-Learning

356 Volume 9, Number 4, December 2019


