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ABSTRACT 

Based on social network perspective, we developed a model about the knowledge sharing of communities of practice 
(CoPs), analyzed the knowledge sharing of CoPs from the view of the network density, network centrality, network 
structure. And we found out that only the above indexes are kept in appropriately level can stimulate the knowledge 
sharing in CoPs. The strong ties contribute to the transfer of implicit knowledge, while the weak ties promote explicit 
knowledge. At last, according to the result of our study, we proposed some suggestions for further study on knowledge 
sharing of CoPs. 
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1. Introduction 

Communities of practice as an informal organization 
which is different from the formal organization, has an 
important influence on improving organization’s per-
formance. Then how to ensure knowledge sharing of 
communities of practice becomes a key problem. Previ-
ous studies on communities of practice are from the per-
spective of the qualitative analysis of organizational 
structure, very little quantitative analysis from the per-
spective of research. Social network analysis belongs to 
the scope of sociology, and has been applied to knowl-
edge sharing in some progress, but when it applied to 
communities of practice, the related have not been stud-
ied. Social network analysis can be a useful quantitative 
analytical tool in studying community of practice on the 
dissemination of knowledge. 

2. Community of Practice 

Wenger [1] defined communities of practice as “groups 
of people who share a concern or a passion for something 
they do and learn how to do it better as they interact 
regularly”. According to Wenger’s definition, communi-
ties of practice must has the following three features: the 
domain, that communities of practice must be related to 
one or some areas; the members through participation in 
community activities, share their experiences, and learn 
from each other; the practice, the members according to 

their areas of interest to exchange and to maintain sus-
tained interaction. The community of practice is sponta-
neous action of the members of areas, therefore, has the 
informal nature. And the informal organization plays an 
important role in promoting the sharing of tacit knowl-
edge, and help tacit knowledge externalized. However, 
existing studies are mainly from the perspective of quali-
tative analysis to assess community of practice, little 
quantitative research methods. 

3. Social Network Analysis 

Social network analysis describes the relationship be-
tween people, groups, organizations, computers, or other 
information, knowledge processing entities, and evalu-
ates its values [2]. Network nodes indicate subject, the 
connections between nodes represent the main link. So-
cial network analysis can be mapped to the social rela-
tionship network between members of CoPs, and make 
knowledge sharing in CoPs more clearly. What’s more 
important, social network analysis is different from the 
past qualitative study. This paper developed a quantita-
tive research method to advance the knowledge sharing 
in CoPs. The result shows that it can help companies 
achieving strategic goals. In this paper, we analyzed the 
behavior of knowledge sharing in CoPs both from the 
overall structure of the network and the strength of con-
nections.  
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3.1. The Overall Structure of the Social Network 

1) Network density: shows the degree of connection be-
tween the nodes of social network, which can reflects the 
density of relationship in social networks. For simple 
undirected network, the network density which can be 
represented by the ratio of actual number of connections 
and the maximum total number of connections that may 
exist. Such as Equation (1).  

 2density l n n 1             (1) 

where l is the actual number of network connections, n is 
the number of network nodes [3]. 

2) Centrality: shows status and influence of nodes in 
the network. For a network, it's centrality can be obtained 
from the following method: first to identify the maxi-
mum degree maxC  in figure; then calculate the value 
diminish the degree of centrality of any other nodes 

max i , so we get a lot of “difference value”; again 
calculate the sum of these “difference value”; at last, 
divides the value into the maximum possible value of 
those difference values, see in formula (2). 

C C

 max
1

max
1

max

n

i
i

n

i
i

C C
centralization

C C








   




         (2) 

which i represent any of the nodes, n represents the 
number of network nodes. 

3) The form of the overall structure of the network: 
there are two categories: small group structure and core - 
periphery structure [4] which is shown in Figure 1 and 
Figure 2. The small group structure is made up of a 
number of close ties within small groups which link 
through the bridge. Core-periphery structure is charac-
terized by the existence of a close connection within the 
core group, while the other members are mainly linked 
with the core members, other members have less direct 
contact with each other. 

3.2. The Strength of the Social Relationships 

Granovetter in his article “strength of weak ties” said that 
the connection strength between network members can 
be measured by “time we spent, emotional commitment, 
intimacy and reciprocal services on a link”. Strong ties 
are those frequent, persistent, passionate relations; the 
weak ties are those occasional, distant relations [5]. As 
shown in Figure 3. 

4. A Model of the Knowledge-Sharing  
Communities of Practice Based on Social  
Network Analysis Perspective 

The most important feature of CoPs is the informal net- 

 

Figure 1. Small group structure. 
 

 

Figure 2. Core-periphery structure. 
 

 
weak ties,     strong ties 

Figure 3. Strong ties and weak ties. 
 
work, with self-organization. Community members keep 
continuous interaction through network or face to face 
communication, and achieve the purpose of sharing 
knowledge. The main practice in the community is tacit 
knowledge sharing, and the method of social network 
analysis can be mapped to the social relationship network 
of CoPs among members of the community, so knowl-
edge-sharing in communities of practice becomes more 
clearly. What’s more important, social network analysis 
is different from those qualitative research methods in 
the past, it is a quantitative research method which pro-
moting knowledge sharing in communities of practice.  

We developed a model of knowledge sharing of CoPs 
based on social network analysis, shown in Figure 4. 
The model research into knowledge sharing in CoPs is 
mainly from the four parts of social network, such as 
network density, centrality, small groups, the core—pe- 
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Figure 4. A model of knowledge sharing of communities of 
practice based on social network analysis. 
 
riphery structure, and relations between network mem-
bers. 

4.1. The Overall Structure of the Network in  
Model 

1) Network density 
If the network density in communities of practice is 

too low, the relationship among members is relatively 
weak. It is obviously not conducive to knowledge sharing 
behavior; in the other hand, the higher density means that 
will have the opposite effect on the performance of 
community. At present, a number of empirical studies 
show that too high or low density of the network are not 
conducive to the sharing of knowledge dissemination, so 
the network density required to maintain at an appropri-
ate level [6,7]. 

2) Centrality 
Network centrality indicates the centralization degree 

of network, which focused on the situation of the minor-
ity interactive human in communities of practice. Net-
work centrality has a negative correlation with organiza-
tional performance [8]. The higher network centrality 
means that power is concentrated in few hands, while the 
mutual exchanges between other members are less. Once 
the central figure leaves communities of practice, ac-
company with a greater loss on knowledge sharing. 
However, the lower centrality of communities of practice 
indicates that community interaction is over-decentrali- 
zed; therefore the ability of creation of membership will 
be diminished [9]. To sum up, the centrality of the net-
work is too high or too low is not conducive to knowl-
edge-sharing communities of practice, but to maintain at 
an adequate level.  

3) The overall structure of network 
Since the overall structure of the network usually with 

those two forms: small groups or core-periphery structure. 
For the structural holes of the small group structure is the 
non-repetition relationship between small groups [10,11]. 
The existence of structural holes in network will become 

the bottleneck impeding the flow of information in CoPs. 
The corresponding bridge is the weak link between small 
groups, through which small groups can be linked with 
each other and can communicate information, and will 
have different information and knowledge [12]. Thus 
established a bridge which links individuals which have 
different knowledge, it contributes to the knowledge 
sharing.  

For the core-periphery structure, as the core members 
of the network have close connection with other mem-
bers, but the edge members little association with mem-
bers. 

4.2. The Strength of the Relationships in Model 

Strong ties can do favor of knowledge sharing and trans-
fer of knowledge in communities of practice particularly 
the tacit knowledge; while weak ties have dominant 
place in expanding the scope of transfer of knowledge 
sharing in the community, and accessing to heterogene-
ous resources [13]. That’s because the knowledge that 
shared in communities of practice is mainly tacit knowl-
edge, and tacit knowledge itself has the characteristics 
that is tacit and difficult to transfer. 

A successful knowledge transfer often requires mem-
bers of the two sides have repeatedly cooperation. The 
strong ties mean that close relations, and easy to cultivate 
trust among the members. At the same time, strong ties 
help restraint the threat of opportunism of tacit knowl-
edge sharing, and remove barriers of knowledge sharing. 
Therefore, compared to weak ties, strong ties are more 
likely to promote the sharing of tacit knowledge [14,15].  

The weak ties members do not contact each other very 
frequently, and their relations are indifferent. But the 
weak ties can cross domain members. According to 
Granovetter’s point of view, it is easy to get new hetero-
geneous information through the weak ties, more and 
more members can be connected by weak ties which are 
conducive to expanding the scope of knowledge transfer, 
particularly the transfer of explicit knowledge. 

5. Conclusions 

The communities of practices are different with formal 
organization, while past studies on communities of prac-
tice are mainly qualitative analysis, there is little quanti-
tative research. In this paper, we developed a model 
about the knowledge sharing of communities of practice 
(CoPs) based on the social network perspective, analyzed 
the knowledge sharing of CoPs from the network density, 
network centrality, network structure. And found that the 
strong ties contribute to the transfer of implicit knowl-
edge, while the weak ties promote explicit knowledge. 
The relationships and the structure of network must be 
kept in appropriately level can stimulate the knowledge 
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sharing in CoPs. Further studies of specific communities 
of practice can be made in the future, we can choose a 
specific community to conduct empirical research, by 
collecting data, processing them and obtaining various 
specific targets by using Ucinet software. 
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