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Abstract  
The world has witnessed a radical transformation with the advent of online, networked technologies. 
The creation, dissemination, and consumption of knowledge are thought to be at the center of the 21st 
century paradigm. Knowledge is accepted as capital and accordingly knowledge management has 
emerged as one of the important issues of the knowledge age. In this respect, this research examines 
a total of 625 studies of Knowledge Management from the perspective of education, teaching and 
learning and intends to identify patterns in knowledge management research. For this purpose, the 
research uses Social Network Analysis (SNA) and quantitative content analysis. The network 
visualization findings have revealed that knowledge management, e-learning, and learning are the 
central clusters in knowledge management research. Density visualization has suggested that there is 
a paradigm shift from teaching to learning. Additionally, tacit knowledge appears to be more central 
than explicit knowledge. The keyword analysis lists the most used keywords, which indicates the value 
of e-learning practices. Finally, territory analysis suggests that countries with economic growth are 
those who invest and possess the knowledge research, and thus use knowledge as a currency. 

Keywords: digital knowledge age, knowledge management, information management, education, 
learning.  

1 INTRODUCTION: DIGITAL KNOWLEDGE AGE 
At the end of the last century, knowledge had started to become the most valuable currency, like land 
in a feudal economy or capital in an industrial economy (Gopnik, 2002). In a knowledge economy, the 
flow of knowledge is the equivalent of an oil pipe in an industrial economy (Siemens, 2006). Thus, 
knowledge management is one of the most vital skills that both individuals and organizations should 
have. 

As we are moving into an era of “knowledge capitalism,” knowledge management in combination with 
information management will play a fundamental role in the successful transformation of individual 
knowledge into organizational knowledge. Higher education (HE) institutions are in the knowledge 
business, since they are involved in knowledge creation, dissemination and learning. The increasing 
economic importance of knowledge, which nowadays redefines the links between education, work and 
learning, makes the role of knowledge management in higher education crucial (Metaxiotis and 
Psarras, 2003). 

2 KNOWLEDGE MANAGEMENT AND EDUCATION 
Knowledge management involves the distinct, but interdependent processes of knowledge creation, 
knowledge storage and retrieval, knowledge transfer, and knowledge application. At any point in time, 
an organization and its members can be involved in multiple knowledge management process chains. 
As such, knowledge management is not only a monolithic, but also a dynamic and continuous 
organizational phenomenon. Furthermore, the complexity, resource requirements, and underlying 
tools and approaches of knowledge management processes vary, based on the type, scope, and 
characteristics of knowledge management processes (Alavi and Leidner, 2001). The primary 
objectives of the knowledge management are to identify and leverage the collective knowledge in an 
organization to achieve the overriding goal of helping organizations to compete and survive (Choo, 
1998). 

Information practices and learning strategies known as knowledge management are gaining 
acceptance in the field of education. At the most basic level, knowledge management can be 
described as a set of practices that helps to improve the use and sharing of data and information in 
decision-making (Pedrides and Guiney, 2003). Within educational perspective, knowledge 
management, as a key in creating a culture for e-learning and an effective knowledge management 
system, not only provides a vehicle to share information but also builds a community of learners. In 
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this sense, knowledge management systems are tools for learning, sharing information, archiving 
information, and for integrating learning functions within organizations (Rosenberg, 2001). The 
convergence of e-learning and knowledge management fosters a constructive, open, dynamic, 
interconnected, distributed, adaptive, user friendly, socially concerned, and accessible wealth of 
knowledge (Lytras, Naeve and Pouloudi, 2008). Furthermore, knowledge management may cultivate a 
knowledge sharing and collaborative environment for learners to learn (Lau and Tsui, 2009). 

2.1 Purpose of the research 
As an emerging paradigm (McAdam and McCreedy, 1999), organizational learning and knowledge 
management research had undergone dramatic changes by the 2000s (Easterby-Smith and Lyles, 
2011). As a response to the theoretical and practical needs of the knowledge age and the explosion in 
information, the notion of “knowledge management” emerged as an important concept that requires 
further exploration (Jones and Sallis, 2013). Based on the above discussions, the purpose of this 
research is to gain an understanding of the research on knowledge management from an education, 
learning and teaching perspective. In this context, the research seeks for answers to the following 
research questions: What is the pattern in 

− Network visualization 
− Density visualization  
− Keyword analysis, 
− Territory Analysis 

of knowledge management research? 

3 METHODOLOGY 

3.1 Research method and model 
According to the research schema offered by Bozkurt, Akgun-Ozbek and Zawacki-Richter (2017), the 
research used data mining and the analytics method. For this purpose, Social Network Analysis (SNA) 
was used. As a research method, social network analysis (SNA) is used to study, track, and compare 
the dynamics of communities and the influence of individual contributions (Hansen, Shneiderman and 
Smith, 2010). In SNA, networks are usually visualized in a social network diagram, where vertices are 
represented as points and edges are represented as lines to conceptualize and analyze them 
(Bozkurt, 2017). In this research, keywords were identified as nodes and their relationships based co-
occurrence were identified as ties. Additionally, Content analysis, which includes both quantitative and 
qualitative analyses of the data, is used to reveal and identify patterns and trends (Wilson, 2011). This 
research adopts the quantitative approach and provides numerical data for keyword and territory 
analysis. 

3.2 Sampling 
From 1987 to 2017, the research covers a 30-year period. A total of 625 studies comprise the 
research corpus. For inclusion criteria, studies published in English and indexed in Scopus were 
included in the research. In the screening process, the keywords “Knowledge Management” and 
“Education” was used and a total of 806 studies were identified. Following this, the search was limited 
to the studies that used following keywords: “e-learning”, “learning”, “teaching”, “higher education”, and 
“learning organizations”. The final process resulted in 625 studies that form the research corpus. The 
distribution of document types is as follows: Conference papers (n=352); articles (n=253); reviews 
(n=14); book chapters (n=2); editorials (n=2); conference reviews (n=1), and short surveys (n=1). 

When examined (Figure 1), it can be seen that studies on ‘knowledge management’ in education 
perspective were sparse at the beginning of the 2000s but subsequently showed an increasing trend, 
reaching a peak in 2011. In this sense, the time trend also supports the idea that the 21st century is the 
age of digital knowledge.  
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Figure 1. Time trend for articles related to Information Management 

4 FINDINGS AND DISCUSSION 

4.1 Network Visualization 
Network visualization of knowledge management research was based on 111 keywords out of 1279. A 
total of 111 keywords with a minimum frequency of three were identified and a lexical network based 
on the co-occurrence of the keywords was created. In this research, the size of the node’s label and 
circle depends on the weight of the node. The cluster to which the node belongs determines the color 
of a node. The distance between two nodes in the visualization approximately indicates the 
relatedness of the keywords in the co-occurrence network. In other words, the closer two nodes are 
located to each other, the stronger their relatedness in terms of co-occurrence.  

 
Figure 2. Network visualization of knowledge management studies 
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The findings revealed that issues such as learning, e-learning, learning organizations, higher 
education and education are mostly covered in knowledge management studies. It is also salient that 
in the cluster where “e-learning” is the central node, terms such as intellectual capacity, knowledge 
sharing, knowledge economy, ontology, knowledge management system, Web 2.0, technology 
enhanced learning and knowledge engineering appear to have strong relations.  

4.2 Density visualization 
Density visualization of knowledge management research was based on 111 keywords out of 1279. A 
total of 111 keywords with a minimum frequency of three were identified. For density visualization, 
item based (Figure 3) and cluster based (Figure 4) heat maps were created.  

4.2.1 Item based density visualization 

In the item based on density visualization, each point in a map has a color that depends on the density 
of items at that point. By default, this color is somewhere in between red and blue. The larger the 
number of items in the neighborhood of a point and the higher the weights of the neighboring items, 
the closer the color of the point is to red. Conversely, the smaller the number of items in the 
neighborhood of a point and the lower the weights of the neighboring items, the closer the color of the 
point is to blue. 

 
Figure 3. Item based visualization of knowledge management studies 

The item density visualization confirms that the terms “knowledge management, learning and e-
learning” constitute the three central cores of knowledge management research. There is one path, 
which could be salient within education perspective. Accordingly, the path from learning organizations 
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(upper middle side), to organizational learning (middle left side) and then community of practice (lower 
left side) demonstrates the importance of the knowledge management processes in a community.   

4.2.2 Cluster based density visualization 

In the cluster based density visualization, the color of a point in a map is close to the color of a certain 
cluster if there are a large number of items belonging to that cluster in the neighborhood of the point. 
Like in the item density visualization, items with high weights count more heavily than items with low 
weights. 

 
Figure 4. Cluster based density visualization of knowledge management studies 

The cluster density visualization demonstrates that clusters around the terms knowledge 
management, e-learning and learning covers most of the knowledge management network. In cluster 
based density visualization, it is seen that e-learning and learning clusters outweigh education cluster 
(see the path on the right upper side: teaching, teachers, education), which indicates the educational 
paradigm shift towards learning centered practices rather than teaching centered. Another cluster 
labeled as tacit knowledge (left lower side), as opposed to formal, codified or explicit knowledge, 
supports these assumptions and demonstrates the necessity for developing new strategies to harness 
tacit knowledge in learning processes. 

4.3 Keyword Analysis 
For this analysis, a total of 3931 keywords were identified. We listed the keywords according to their 
frequency (Table 1). The purpose of this analysis is to reveal important keywords in the knowledge 
management research ecology. This analysis provides a flexible analysis of the keywords in an open 

8700



ecology through which keywords as nodes can be connected to reach a holistic perspective and used 
to identify future policies on knowledge management.  

Table 1.  List of the most used keywords 

 

Keyword analysis demonstrates the importance of knowledge management processes within the 
social interaction dimension. For instance, societies and institutions (R:8), organizational learning 
(R:38), social networking (R:59), communities of practice (R:75, 107), and organizational culture 
(R:104, 105) are mostly related to the social aspects of learning. 

As a platform, the following most frequent keywords reveals the technical infrastructure used in 
knowledge management processes: Knowledge management system (R:5, 12, 65), learning 
management system (R:14,118, 134, 152), information systems (R:20, 27), decision support systems 
(R:128), database systems (R:128), multi agent systems (R:155). This finding also indicates the 

R Keyword F % R Keyword F % R Keyword F %
1 Knowledge	  Management 564 14,3 55 Explicit	  Knowledge 14 0,4 109 E-‐Learning 8 0,2
2 Education 218 5,5 56 Information	  Dissemination 14 0,4 110 E-‐learning	  Systems 8 0,2
3 E-‐learning 176 4,5 57 Learning	  Process 14 0,4 111 Educational	  Technology 8 0,2
4 Teaching 118 3,0 58 R&D	  Management 14 0,4 112 Groupware 8 0,2
5 Knowledge	  Based	  Systems 114 2,9 59 Social	  Networking	  (online) 14 0,4 113 Human 8 0,2
6 Learning 107 2,7 60 Web	  2.0 14 0,4 114 Industrial	  Engineering 8 0,2
7 Management 81 2,1 61 Collaborative	  Learning 13 0,3 115 Industrial	  Management 8 0,2
8 Societies	  and	  Institutions 79 2,0 62 Competitive	  Advantage 13 0,3 116 Knowledge	  Management	  Model 8 0,2
9 Higher	  Education 76 1,9 63 ICT 13 0,3 117 Malaysia 8 0,2
10 Knowledge	  Acquisition 76 1,9 64 Knowledge	  Base 13 0,3 118 Managers 8 0,2
11 Learning	  Organizations 76 1,9 65 Knowledge	  Management	  Systems 13 0,3 119 Mathematical	  Models 8 0,2
12 Knowledge	  Management	  System 66 1,7 66 Software	  Engineering 13 0,3 120 Problem	  Solving 8 0,2
13 Information	  Technology 63 1,6 67 Artificial	  Intelligence 12 0,3 121 Sustainable	  Development 8 0,2
14 Learning	  Systems 58 1,5 68 Computer	  Science 12 0,3 122 University 8 0,2
15 Students 57 1,5 69 Design 12 0,3 123 User	  Interfaces 8 0,2
16 Information	  Management 53 1,3 70 Electronic	  Commerce 12 0,3 124 Blended	  Learning 7 0,2
17 Knowledge 51 1,3 71 Learning	  Objects 12 0,3 125 Critical	  Success	  Factor 7 0,2
18 Innovation 49 1,2 72 Learning	  Organization 12 0,3 126 Cybernetics 7 0,2
19 Management	  Science 48 1,2 73 Strategic	  Planning 12 0,3 127 Database	  Systems 7 0,2
20 Information	  Systems 42 1,1 74 Teaching	  and	  Learning 12 0,3 128 Decision	  Support	  Systems 7 0,2
21 Knowledge-‐sharing 39 1,0 75 Communities	  of	  Practice 11 0,3 129 Developing	  Countries 7 0,2
22 Research 38 1,0 76 Distance	  Education 11 0,3 130 Digital	  Storage 7 0,2
23 Internet 35 0,9 77 Economics 11 0,3 131 Health	  Care 7 0,2
24 Knowledge	  Engineering 33 0,8 78 Knowledge	  Creation 11 0,3 132 Knowledge	  Management	  Technology 7 0,2
25 Surveys 33 0,8 79 Knowledge	  Management	  Practices 11 0,3 133 Knowledge	  Workers 7 0,2
26 Ontology 32 0,8 80 Knowledge	  Management	  Strategy 11 0,3 134 Learning	  Management	  System 7 0,2
27 Management	  Information	  Systems 30 0,8 81 Knowledge	  Management	  Tool 11 0,3 135 Lifelong	  Learning 7 0,2
28 Computer	  Aided	  Instruction 29 0,7 82 Knowledge	  Representation 11 0,3 136 Management	  Practice 7 0,2
29 Curricula 29 0,7 83 Regression	  Analysis 11 0,3 137 Professional	  Development 7 0,2
30 Engineering	  Education 29 0,7 84 Universities 11 0,3 138 Rapid	  Development 7 0,2
31 Knowledge	  Management	  (KM) 28 0,7 85 Communication 10 0,3 139 Social	  Aspects 7 0,2
32 Multimedia	  Systems 27 0,7 86 Data	  Mining 10 0,3 140 Teaching	  Materials 7 0,2
33 Human	  Resource	  Management 25 0,6 87 E-‐learning	  Platforms 10 0,3 141 Technology	  Transfer 7 0,2
34 Information	  Science 25 0,6 88 Government	  Data	  Processing 10 0,3 142 Behavioral	  Research 6 0,2
35 Competition 23 0,6 89 Knowledge	  Management	  In	  HE 10 0,3 143 Benchmarking 6 0,2
36 Education	  Computing 23 0,6 90 Knowledge	  Management	  Process 10 0,3 144 Computer	  Software 6 0,2
37 Knowledge	  Sharing 22 0,6 91 Life	  Long	  Learning 10 0,3 145 Concept	  Maps 6 0,2
38 Organizational	  Learning 22 0,6 92 Organizational	  Performance 10 0,3 146 Conceptual	  Frameworks 6 0,2
39 Project	  Management 22 0,6 93 Websites 10 0,3 147 Educational	  Resource 6 0,2
40 Personnel	  Training 21 0,5 94 Design/methodology/approach 9 0,2 148 Expert	  Systems 6 0,2
41 Intellectual	  Capital 20 0,5 95 Employment 9 0,2 149 Information 6 0,2
42 Knowledge	  Transfer 20 0,5 96 Engineering	  Research 9 0,2 150 KM 6 0,2
43 Tacit	  Knowledge 20 0,5 97 Environmental	  Management 9 0,2 151 KM	  Strategy 6 0,2
44 Higher	  Education	  Institutions 19 0,5 98 Information	  Retrieval 9 0,2 152 LMS 6 0,2
45 Knowledge	  Creations 19 0,5 99 Information	  Services 9 0,2 153 Leadership 6 0,2
46 Educational	  Institutions 18 0,5 100 Integration 9 0,2 154 Management	  Systems 6 0,2
47 Personal	  Knowledge	  Management 18 0,5 101 Knowledge	  Based	  Economy 9 0,2 155 Multi	  Agent	  Systems 6 0,2
48 Technology 18 0,5 102 Knowledge	  Economy 9 0,2 156 Online	  Systems 6 0,2
49 World	  Wide	  Web 18 0,5 103 Metadata 9 0,2 157 Ontologies 6 0,2
50 Industry 17 0,4 104 Organizational	  Culture 9 0,2 158 Organizational	  Memory 6 0,2
51 Semantics 17 0,4 105 Organizational	  Cultures 9 0,2 159 Personnel 6 0,2
52 Decision	  Making 16 0,4 106 Semantic	  Web 9 0,2 160 Planning 6 0,2
53 Professional	  Aspects 16 0,4 107 Community	  Of	  Practice 8 0,2
54 Administrative	  Data	  Processing 15 0,4 108 Construction	  Industry 8 0,2

R:	  Rank;	  F:	  Frequency;	  %:	  Percentage	  	  	  	  	  	  	  	  	  	  	  
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necessity to specialize in system structures. For instance, knowledge, learning, and information 
management systems emerge as separated systems while they give the impression that they can be 
managed through a single system.  

Lastly, some keywords show the important issues that should be taken into consideration in the digital 
knowledge age, particularly by developing countries: Intellectual capital (R:41) and knowledge 
economy (R:101, 102). As stated before, in the 21st century, knowledge is the capital and the currency 
that should be possessed if societies want to compete and survive in a rapidly transforming world. 

4.4 Territory Analysis 
For territory analysis of knowledge management research, a total of 720 entries were clustered by 
country. These entries were then visualized on a world map to identify from where the most interest 
came. Accordingly, the studies on knowledge management mostly originate from China (78), United 
States (57), and United Kingdom (54), all of which can be considered as powerful economies. 

Accordingly, when these findings are interpreted within the knowledge economy perspective, the 
findings reveal that the countries, which invest in and therefore possess the information as raw 
material and use the knowledge as their currency, have strong global economic influences. It is certain 
that investing in and possessing knowledge cannot be the sole variables for economic strength; 
however, it is thought to be one of the important indicators of development, growth and a strong 
economy. 

 
Figure 5. Countries that produce most of the research on knowledge management 

5 CONCLUSION 
The intention of this study was to identify patterns in knowledge management research. The time trend 
for the conducted research demonstrates that there has been a notable increase in the number of 
research studies from the 2000s onwards. The network visualization indicates that e-learning and 
learning are important clusters in knowledge management ecology. Item based density visualization 
suggests that issues such as learning, e-learning, learning organizations, higher education and 
education are mostly covered by knowledge management studies. In cluster based density 
visualization, it can be seen that e-learning and learning clusters outweigh the education cluster, which 
indicates the educational paradigm shift towards to learning centered practices rather than teaching 
centered. The keyword analysis provides a descriptive list of the most preferred keywords in which 
“knowledge management, education, e-learning, teaching, knowledge based systems, learning, 
management, societies and institutions, higher education, and knowledge acquisition” appear to be in 
the top ten keywords. Finally, territory analysis suggests that investment on knowledge and knowledge 
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management can be one of the indicators of development and that knowledge should be regarded as 
a currency in today’s knowledge economy. 
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