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Abstract: The purposes of the research were 1) to design a framework for a Digital Repository system for 

Knowledge management By Using Collective Intelligence and Big data for SMEs. And 2) to evaluate the 

appropriateness of the framework by experts. The 10 individuals chosen were experts in the field of 

Information Technology by purposive sampling. The data collection tools were the system and the 

assessment of an appropriate model using a 5-level rating scale. The statistics used in the data analysis 

were means and standard deviation. The results showed that 1) The framework for a Digital Repository 

system for Knowledge management By Using Collective Intelligence and Big data for SMEs consisted of 3 

components as followed: a) Knowledge Management, b) Cloud Knowledge Management System, and c) User 

Interface 2) the expert opinions were that it was absolutely appropriate in overall.  
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1. Introduction 

The present world into economic and social system that the digital era, digital technology will not only 

support tools to work like in the past [1], but is integrated into the lifestyle of our daily and will change the 

structure, format, all economic activity in the code[2]. Processes in production, trade, service, and other 

social processes, including interactions between individuals. Country Thailand must accelerate the digital 

technology is used as an important tool in driving the country's development context Thailand country then 

[3]. Digital technology can respond to the problems facing the country, challenges or opportunities, 

economic and social development. [4] 

The SMEs are crucial to the economic development of the country especially. It is a business that creates 

value for the economy [5]. Both in terms of job creation. Value added And revenue generation In various 

roles both as a producer. Distributors and service providers is the SMEs that do well in the creation and 

facilitate economic transactions [6]. During the past decade, the lack of development of SMEs in the 

competition, whether it is in terms of turnover, the market capitalization of product development 

management systems [7]. And developing personnel skills Especially during the economic crisis facing the 

country, resulting in many SMEs have shut down [8] and the current environment of business has changed 

dramatically. If  adaptation is not to make a competitive disadvantage. It is impossible to survive until 
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government's policy and stimulus measures. To salvage the economic crisis, several measures. One of the 

measures, and it is. Promoting  SMEs has been so important as entrepreneurs, small and medium-sized 

enterprises [9]. And is the largest power of the business sector's role in the reconstruction and 

development of the national economy stronger again. 

Knowledge management is important for the business sector need the insights and new approaches to 

the survival of the sector [10]. Research to develop ideas about the role of knowledge as a key driver for the 

operation and growth in this perspective [11], the interesting development is the concept of "knowledge" 

and "entrepreneur", which combines the two. this is a significant driver in the race for today's enterprises 

the ability to create and exploit knowledge resources. The ability to implement an effective and 

entrepreneurship by seeking new ways of doing things and create new opportunities for evaluation and use 

in context [12]. 

The goal of knowledge management in recent years is the ability to integrate data from multiple views to 

provide the insight needed to make the right decision. The organization has not decided just by considering   

factors such as income, salary or interest rates for commercial loans. An overview is what will drive the 

decision. As to investment in R & D much or to expand to new markets, however, [13]. 

Thus, analyzing the data into knowledge, the organization can be leverage business decisions and 

strategies in the right direction, effectively and timely. It is a new challenge in the world of knowledge 

management today. And a challenge for knowledge management. Organizations in our country as. 

In this paper, we propose a framework for a Digital Repository system for Knowledge management By 

Using Collective Intelligence and Big data for SMEs and To serve as a tool to support learning for those of 

SMEs or Startup to engage in successful businesses effectively. 

2. Purpose or the Research 

The purposes of the research are: 

1) To design a Digital Repository system for Knowledge management By Using Collective Intelligence 

and Big data for SMEs 

2) To evaluate a Digital Repository system for Knowledge management by Using Collective Intelligence 

and Big data for SMEs 

3. Scope of the research 

1) Population 

Population is the experts in the field of digital repository, knowledge management, collective intelligence, 

and big data. 

2) Sample Groups 

Samples are 10 experts in the field of digital repository, knowledge management, collective intelligence, 

and big data chosen by purposive sampling. They are highly-experienced experts in these fields for at least 

5 years. 

3) Variables of the research 

Independent variable is the digital repository for knowledge management By using collective intelligence 

and big data for SMEs 

Dependent variable is the appropriateness of the digital repository for knowledge management by using 

collective intelligence and big data for SMEs. 

4. Research Framework 
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Fig. 1. The research framework of digital repository system for knowledge management by using collective 

intelligence and big data for SMEs (DRS-KMSMEs). 

 

5. Methodology 

The framework for a digital repository system for knowledge management by using collective intelligence 

and big data for SMEs can be divided into two phases: 

1) Design the framework for a digital repository system for knowledge management by using collective 

intelligence and big data for SMEs. 

a) Design the framework for a digital repository system for knowledge management by using collective 

intelligence and big data for SMEs. 

b) Propose the framework for a digital repository system for knowledge management by using 

collective intelligence and big data for SMEs to the advisor for further examination and revision and 

c) Create an instrument for assessing the appropriateness of   the framework  for  a digital 

repository system for knowledge management by  using collective intelligence and big data  for 

SMEs. 

2) Assessment of the appropriateness of  the  framework  for a digital repository system for 

knowledge management by  using collective intelligence and big data  for SMEs as the following:- 

a) Propose the designed the framework for a digital repository system for knowledge management by 

using collective intelligence and big data  for SMEs. to the 5 experts for assessing the 

appropriateness and 

b) Analyze the output data by using appropriateness measurement scale based on 5-point  Likert 

Scale as well as means statistics 

1.00-1.49 means the assessment topic is absolutely inappropriate  

1.50-2.49 means the assessment topic is inappropriate 

2.50-3.49 means the assessment topic is neutral 

3.50-4.49 means the assessment topic is appropriate 

4.50-5.00 means the assessment topic is absolutely appropriate 

6. Result 

Stage 1 The Framework of Digital Repository system for Knowledge management By Using Collective 

Intelligence and Big data for SMEs  (DRS-KMSMEs) is composed of 3 key components which are [5], 

[13]–[18]: 

The architecture  of the data warehouse system digital for knowledge management using wisdom and 

total big data for entrepreneurs SMEs a framework consists of 3 including parts of the 1 knowledge 

Digital Repository system for Knowledge management  

SMEs/Startup 

Knowledge 
Mangement 

Collective 
Intelligence Big data 
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management (Knowledge Management) Part 2 knowledge management system on the cloud (Cloud 

Knowledge Management System) and the 3 user interface (User Interface) can explain the details are as 

follows. 

 

 
Fig. 2. The framework of digital repository system for knowledge management by using collective 

intelligence and big data for SMEs (DRS-KMSMEs). 

 

Part 1 Knowledge Management 

The extracted knowledge in the field of business, such as finance, marketing and manufacturing. 

Technical or business knowledge extraction, which is sourced from two different  sources. 

1) Knowledge Management The collective intelligence (Collective intelligence) is selected SMEs to 

master to be successful. Taken a lesson from the experience. Through the process of collective 

intelligence And data processing systems, Electronic Data Processing  is used to manage the basic 

information. 

2) Knowledge Management Using Big Data is a data analytics that relate to the business. From various 

sources on the Internet. 

When the two sources of knowledge processing (Processing) already. Knowledge will not go. Keep a 

database of knowledge (knowledge Base). 

Part 2 Cloud Knowledge Management System 

Consists of 2 parts: Expert system and knowledge Base, which processed on Cloud Computing. 

1) Expert system, users get the convenience. In the question and answer. What to ask a virtual one, talk 

to the experts really. 

2) knowledge Base  serves as a Center for collecting information and knowledge which will allow 

search and access facilities. 

Cloud Computing is to share resources through access to the Internet. Open permissions Users from 
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around the world can gain access to resources such as software, hardware, 

Part 3 User Interface 

Consists of three parts: the SME owner or operator new (Startup) electronics (Any Device) and user 

interface (User Interface)  

1) SME or Startup to make entries or keywords to search through the system (a Web for application)  

2) Electronic equipment (Any device) whether it is a smart phone, PC or portable computer. You can 

access the system (Web Application)  

3) User Interface is the interface between the user and the system (Web Application) to provide 

information. 

Stage 2 The result of appropriateness measurement of the framework of Digital Repository system for 

Knowledge management By Using Collective Intelligence and Big data for SMEs 

 
Table 1. The Assessment Result of Framework of Digital Repository System 

Assessment Topics  ̄ S.D. Assessment Result 

1. The framework of  digital repository system 4.63 .31 absolutely appropriate 

1.1 Knowledge Management 4.60 .30 absolutely appropriate 

1.1.1 Knowledge Management by using collective intelligence 4.40 .49 appropriate 

1.1.2 Knowledge Management  by using big data 4.80 .40 absolutely appropriate 

1.2 Cloud  Knowledge Management  System 4.75 .34 absolutely appropriate 

1.2.1 Expert system 4.90 .30 absolutely appropriate 

1.2.2 knowledge Base 4.60 .59 absolutely appropriate 

1.3 User Interface 4.53 .42 absolutely appropriate 

1.3.1 SME/   Startup 4.50 .67 absolutely appropriate 

1.3.2 Device Tools (smart phone, tablet, PC, etc.) 4.90 .30 absolutely appropriate 

1.3.3 User Interface 4.20 .87 appropriate 

2. Workflow of digital repository system for knowledge 
management. 

4.70 .46 absolutely appropriate 

3. Technologies used in the development of the system (Web 
Application/Expert system/Big data/KMS) 

4.90 .30 absolutely appropriate 

4. Appropriate use a framework of digital repository system for 
knowledge management. 

4.70 .46 absolutely appropriate 

Total 4.66 .28 absolutely appropriate 

 

Following Table 1, the framework of Digital Repository system for Knowledge management By Using 

Collective Intelligence and Big data for SMEs  is rated as absolutely appropriate in overall ( ̄=4.66, 

S.D.=0.28) When considering each component, it found out that  technologies used in the development of 

the system (Web Application/Expert system/Big data/KMS) is rate as the most absolutely appropriate   

( ̄=4.90, S.D.=0.30), followed by :1) Workflow of digital repository system for knowledge management and 

Appropriate use a framework of digital repository system for knowledge management. 

These are rate as absolutely appropriate ( ̄=4.70, S.D.=0.28).These are followed by the framework of  

digital repository system which  is consisted of  3 components (1.1 Knowledge Management, 1.2 cloud  

Knowledge management  system, and user Interface. These are rate as absolutely appropriate ( ̄=4.63, 

S.D.=0.31) 

7. Conclusion 

According to evaluation by the experts, it is found that the development of the framework of   digital 

repository system for knowledge management by using collective Intelligence and big data for SMEs. This is 

in complaint with Rene Lopez Flores [19] who found that framework proposes the implementation of 

techniques from the collective intelligence research field in combination with the systematic methods 

provided by TRIZ theory. Both approaches are centered in the human aspect of the innovation process, and 
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are complementary while collective intelligence focuses on the intelligence or behavior that emerges in 

collaborative work, the TRIZ theory is centered in the individual’s capacity to solve problems. 

Conflict of Interest 

The authors declare no conflict of interest. 

Author Contributions 

Thanapol Namnual studied literature review, designed system, collected data and wrote paper. Panita 

Wannapiroon analyzed the data and had approved the final version. 

Acknowledgment 

The researchers would like to thank Education Technology Research Center and Innovation and 

Technology Research Center at Science and Technology Research Institute, and also Division of Information 

and Communication Technology for Education, Faculty of Technical Education, King Mongkut’s University of 

Technology North Bangkok for support this. 

References 

[1] Scuotto, V., & Morellato, M. (2013). Entrepreneurial knowledge and digital competence: Keys for a 

success of student entrepreneurship. J. Knowl. Econ., 4(3), 293–303.  

[2] Rahman, N. A., Yaacob, Z., & Radzi, R. M. (2016). An overview of technological innovation on SME 

survival: A conceptual paper. Procedia - Soc. Behav. Sci., 224(August 2015), 508–515.  

[3] Wongphuka, K., Chai-Aroon, T., Phainoi, S., & Boon-Long, P. (2017). Social entrepreneur competencies of 

social activists involved with children and youths: A case study of Nan province, Thailand. Kasetsart J. 

Soc. Sci., 38(2), 143–149.  

[4] Koman, G., & Kundrikova, J. (2016). Application of big data technology in knowledge transfer process 

between business and academia. Procedia Econ. Financ., 39(November 2015), 605–611.  

[5] Edwards, J. S., & Taborda, E. R. (2016). Using knowledge management to give context to analytics and 

big data and reduce strategic risk. Procedia Comput. Sci., 99, 36–49.  

[6] Choochote, K. (2012). An analysis of knowledge management process for SMEs in developing countries : 

A case study of SMEs. Int. J. Inf. Educ. Technol., 2(3).  

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

strategies. Int. J. Inf. Manage., 37(1), 1551–1562. 

[8] Husain, Z., Dayan, M., & Benedetto, C. A. (2016). The impact of networking on competitiveness via 

organizational learning, employee innovativeness, and innovation process: A mediation model. J. Eng. 

Technol. Manag. - JET-M, 40, 15–28.  

[9] Arpaci, I. (2017). Antecedents and consequences of cloud computing adoption in education to achieve 

knowledge management. Comput. Human Behav., 70(February), 382–390.  

[10] Anupan, A., Nilsook, P., & Wannapiroon, P. (2015). A framework for a knowledge management system in 

a cloud computing environment using a knowledge engineering approach. Int. J. Knowl. Eng., 1(2), 

146–149.  

[11] Chen, K., Li, X., & Wang, H. (2015). On the model design of integrated intelligent big data analytics 

systems. Ind. Manag. Data Syst., 115(9), 1666–1682.  

[12] Aisha, A. N., Sudirman, I., Siswanto, J., & Yassierli. (2016). Conceptual model of entrepreneurial, 

managerial and technical software competencies towards SME performance in subsector software 

industries. Proceedings of 2016 IEEE Int. Conf. Manag. Innov. Technol. (pp. 237–242). 

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

172 Volume 10, Number 2, June 2020



  

[13] Baoan, L. (2014). Knowledge management based on big data processing. Information Technology 

Journal, 13(7), 1415–1418. 

[14] Hota, C., Upadhyaya, S., & Al-Karaki, J. N. (2015). Advances in secure knowledge management in the big 

data era. Inf. Syst. Front., 17(5), 983–986.  

[15] Istudor, N., Ursacescu, M., Sendroiu, C., & Radu, I. (2016). Theoretical framework of organizational 

intelligence: A managerial approach to promote renewable energy in rural economies. Energies, 9(8). 

[16] Calvo-Mora, A., Navarro-García, A., Rey-Moreno, M., & Periañez-Cristobal, R. (2016). Excellence 

management practices, knowledge management and key business results in large organisations and 

SMEs: A multi-group analysis. Eur. Manag. J., 34(6), 661–673. 

[17] Bothos, E., Apostolou, D., & Mentzas, G. (2012). Collective intelligence with web-based information 

aggregation markets: The role of market facilitation in idea management. Expert Syst. Appl., 39(1), 

1333–1345.  

[18] Secundo, G., Dumay, J., Schiuma, G., & Passiante, G. (2016). Managing intellectual capital through a 

collective intelligence approach: An integrated framework for universities. J. Intellect. Cap., 17(2), 

298–319.  

[19] Lopez, F. R., Negny, S., Belaud, J. P., & Lann, J. M. (2015). Collective intelligence to solve creative 

problems in conceptual design phase. Procedia Eng., 131, 850–860. 

 

Copyright ©  2020 by the authors. This is an open access article distributed under the Creative Commons 

Attribution License which permits unrestricted use, distribution, and reproduction in any medium, 

provided the original work is properly cited (CC BY 4.0). 

 
Thanapol Namnual is Ph.D. candidate in the Division of Information and Communication 

Technology for Education, Faculty of Technical Education, King Mongkut’s University of 

Technology North Bangkok, Thailand. He works in IT Strategic & Improvement 

Department of Small and Medium Enterprise Development Bank of Thailand. 
 

 

 

 

 

Panita Wannapiroon is an associate professor at the Division of Information and 

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

University of Technology, North Bangkok (KMUTNB), Thailand. Presently, she works in the 

field of ICT in education. She is a member of the following professional societies: the Apec 

Learning Community Builders, Thailand (ALCoB) and the Association for Educational 

Technology of Thailand (AETT).  

 

 

 

 

 

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

173 Volume 10, Number 2, June 2020

https://creativecommons.org/licenses/by/4.0/

