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Abstract  
This paper examines an Israeli professional community on Twitter, which connects people work-
ing or studying the field of Information Science. The participants were 31 individual and organ-
izational users and 175 structural connections established among them during March 2007- No-
vember 2011. The data was extracted using NodeXL application and analyzed in terms of user's 
investments (i.e., participation by tweeting and following others) and gratification mechanisms 
(i.e., influence on the audience: the degree of centrality into the community network, the number 
of followers and tweets marked as favorites). The results show that (1) The evolution of the com-
munity over time was in a bell curve, in concordance with the Diffusion of Innovations Theory 
(Rogers, 2003). (2) Concerning the rate of active participation, five of the most active individual 
community members (16.1%) shared 54% of the community tweets. Thus, the head of this "long 
tail" distribution is relatively small, indicating a moderate level of participation inequality in the 
community. (3) Regarding user investment and gratification mechanisms, participation by tweet-
ing and following others is highly related to the visible form of influencing community audience - 
the number of followers, moderately related to the hidden influence - location of the participant in 
the community network measured by PageRank, and unrelated to the content quality - the per-
centage of user's tweets marked as favorites by others. 

Keywords: professional communities of practice on Twitter, structural connections on Twitter, 
influence on the audience, active participation, network analysis by NodeXL. 

Introduction 
Professional communities of practice have moved recently from online forums to social networks 
platforms. Social media have triggered much interest in communities of practice because these 
platforms are well aligned with the peer-to-peer learning processes typical of communities of 
practice (Wenger, 2010). Twitter is a social network and microblogging service enabling people 

to share with others short textual mes-
sages up to 140 characters - tweets 
(Boyd, Golder, & Lotan, 2010), as well 
as links to resources, images or video 
clips. Twitter was ranked in the top 
three services used by Semantic Web 
researchers in order to spread informa-
tion (Letierce, Passant, Decker, & Bres-
lin, 2010).  
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Twitter as a Platform 

This paper uses network analysis to investigate an Israeli professional community of people 
working or studying the field of Library and Information Science and using Twitter to connect 
with similar others. The Literature review section first discusses the use of Twitter by profes-
sional communities of practice. Following that, this sub-section explores two complementary 
ways of addressing change of platform by these communities: Diffusion of Innovation Theory, 
which looks at the technology adoption over time, and the rate of active participation / content 
contribution using the Pareto Law. To conclude, the review discusses relationships between user 
investment and gratification mechanisms based on the Uses and Gratification framework.   

Literature Review 
A professional community of practice is as a social learning system in which learning becomes an 
informal and dynamic social structure among the participants (Wenger, 2010). Arising out of 
learning, professional communities of practice exhibit many characteristics of systems such as 
complex relationships, self-organization, emergent structure, dynamic boundaries, and ongoing 
negotiation of professional competency and cultural meaning. Professionals use Twitter to stay 
informed on current trends relevant to their practices and to simultaneously communicate with 
other team members (Zhao & Rosson, 2009) or colleagues, and to acquire conference and publish 
updates (Reinhardt et al., 2009). Therefore, the role of Twitter in professional settings is more as 
a platform for real-time content sharing than for social networking (Chang, 2010).  

Changing a platform for online activity by members of the professional community of practice 
can be addressed in two complementary ways. One way is to explore the adoption of the new 
platform over time. Similarly to other technological innovations, Twitter is accepted at different 
rates, according to individual differences between the community members. Highly innovative 
people are known as active information seekers (Coursaris, Yum, & Sung, 2010). Rogers (2003) 
defined innovativeness as "the degree to which an individual or other unit of adoption is relatively 
earlier in adopting an innovation than other members of a social system" (p. 22). The Diffusion of 
Innovation Theory of Rogers describes five types of technology adopters over time. The distribu-
tion of these types follows standard deviations in a bell curve: from innovators (2.5%) and early 
adopters (13.5%), through early (34%) and late majority (34%), to laggards (16%). Diffusion of 
Innovation Theory offers valuable insights regarding the adoption of an innovation by modeling 
its entire life cycle (Chang, 2010).  

A different way of looking at participation is by measuring a level of participation or content con-
tribution relatively to other community members at a one time-point. The majority of Internet 
users in general, and participants of social network communities in particular, are consumers, 
while only a small fraction of the participants function as content contributors (Forkosh-Baruch & 
Hershkovitz, 2012). Applying the Pareto Law to users' online behavior (Persky, 1992), this distri-
bution ranges near the 20:80 rule, according to which 20% of the participants produce 80% of the 
value. This "long tail" distribution of online participation is neither restricted to the medium nor 
to the participant's age (Blau, 2011). Because Twitter is a network of interconnected actors rather 
than constraining conversation within bounded spaces or groups, the participants may have a 
sense of being surrounded by a conversation, without being active content contributors (Boyd et 
al., 2010). The stream of messages spread through this platform allows community members to 
be peripherally aware and consume information without active participation. Therefore the moti-
vation for active participation on Twitter is beyond the need to be informed.  

Uses and Gratification framework (Rubin & Bantz, 1987) focuses on motives for technology us-
age - how social and psychological needs drive usage of different media to satisfy users' needs - 
and expected outcomes from media-related behaviors. Connections between Twitter users are 
directed: participants can follow others and see their tweets, but the other users need not recipro-
cate (Boyd et al., 2010). Similarly to participation in other social network platforms (Blau, Zuck-
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erman, & Monroy-Hernández, 2009; Zuckerman, Blau, & Monroy-Hernández, 2009), these di-
rected structural connections enable us to investigate the behavior of Twitter users in terms of 
Uses and Gratification framework, examining user investment- active and passive participation 
by tweeting and following others, and gratification mechanisms - different forms of influencing 
the audience (Blau & Neuthal, 2012).  

Study Hypotheses 
This paper examines an Israeli professional community on Twitter that connects users working or 
studying the field of Library and Information Science. We hypothesized that:  

(1) The evolution of the community would be consistent with the Diffusion of Innovations Model 
(Rogers, 2003)  

(2) Consistent with the Pareto Law, the level of active participation by tweeting would be ap-
proximately according to the 20:80 rule 

(3) Consistent with Uses and Gratification framework (Rubin & Bantz, 1987) and empirical find-
ings regarding participation in other social network platforms (Blau et al., 2009; Zuckerman et al., 
2009) and participation in other communities of practice on Twitter (Blau & Neuthal, 2012), the 
level of participant investment onto the community (i.e., participation by tweeting and following 
others) would correlate with gratification mechanisms (i.e., influence on the audience). 

Method 

Participants 
The participants were 31 individual and organizational Israeli Twitter accounts of users working 
or studying the field of Library and Information Science and 175 structural connections (edges) 
among them – open and continuous following of one user by another – established until Novem-
ber 2011. Twitter default and norm is keeping the profiles public (Boyd et al., 2010), but users 
can make their tweets public or protected (i.e., private). We verified the absence of private ac-
counts among the participants in order to be able to present their usernames in community evolu-
tion figures; only public tweets were extracted and analyzed.  

The accounts were collected by appropriate search queries in Hebrew and English, checking fol-
lowers of professional organizations and academic institutions in the field, and confirming the 
activity level of the accounts (Forkosh-Baruch & Hershkovitz, 2011, 2012). Consistent with the 
claim investigating communication in general and Twitter connections in particular by focusing 
on active participants (Cha et al., 2010), all Twitter accounts included in the analysis were active, 
i.e., showed at least a minimum level of activity during six months before collecting the data.   

Instruments and Procedure 
The data was exported and analyzed using NodeXL – an open source social media network 
analysis add-in (Smith et al., 2009). The evolution of the community over time was presented 
using dynamic filters of NodeXL. Edges representing structural connections are time-stamped. 
Thus, dynamic filters allow exploration of a structural network over time, while fixing the loca-
tion of the nodes, i.e., the users (Hansen, Smith, & Shneiderman, 2011).  

The activities of the community members were analyzed in terms of user investments (i.e., par-
ticipation measured by tweeting and following others) and gratification mechanisms  (i.e., influ-
ence on the audience measured by the degree of centrality into the community network measured 
by PageRank (Blau & Neuthal, 2012; Weng, Lim, Jiang, & He, 2010), number of followers – an 
indicator of a user's popularity (Cha et al., 2010), and the number and percentage of tweets 
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marked as favorites by others (i.e., numbers of favorite tweets by total number of tweets) that can 
indicate the quality of content contribution. Table 1 presents descriptive statistics of these meas-
ures.  

Table 1: Descriptive statistics of participation and influence on the audience measures 

Participation Influence 
 

Tweets Followed PageRank Followers Favorites 

Mean 375.81 134.55 0.99 173.32 2.65 

Median 207 51 0.95 64 0 

Standard Deviation 441.57 176.93 0.58 274.48 5.16 

Skewness 1.42 2.18 1.03 2.33 3.00 

Minimum 6 1 0.25 9 0 

Maximum 1523 782 2.46 1069 24 
 
As can be seen from the data presented, all the measures of participation and influence on the au-
dience show the "long tail" distribution. In absence of normal distribution, Spearman rank corre-
lation coefficient was used in the Results section in order to explore relationships between differ-
ent forms of participation and influence on the audience.  

Results and Discussion 
This section first presents the evolution of the community over time, following by the exploration 
of active participation rate. To conclude, the relationships between participation forms and influ-
ence on the audience are analyzed.   

Evolution of the Community Over Time  
The analysis of the community shows four sub-groups (presented by different geometrical forms 
in the figures below) having unequal representation. The members have numerous connections 
within and between the groups. The exploration of the community evolution over time revealed 
that first members joined Twitter on 13 March, 2007 and only two of four sub-groups formed the 
community during the first and the second years (Figures 1 and 2).   
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Figure 1: The end of the 1st year (March 2008)   Figure 2: The end of the 2nd year (March 2009)  

 
Figure 3: The community in the end of the 3rd year (March 2010) 
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During the third year (Figure 3) the community expanded almost to its actual size, including par-
ticipants from all sub-groups and organizational users. Since then and until the data extraction in 
November 2011 (a year and eight months) only few users joined the community and few new 
structural connections were established among the existing members (Figure 4).  

 

 

Figure 4: The community in November 2011 (the last year and 8 months) 
 

As can be seen from the figures above, the evolution of this professional Twitter community is 
consistent with the Diffusion of Innovation Model (Rogers, 2003). Similar to normal distribution 
curve, only few participants and few connections among them established during the first two 
years as well as during the last year and eight months of the investigation. Most of the partici-
pants joined the community and started to follow one another during the third year of its exis-
tence. Rogers has suggested that one of the motives for adopting innovation is the perceived 
popularity of this innovation. In other words, technology adoption may be caused not only by ac-
tual needs of an individual user, but also by social norms and pressure. Since the participants of 
this study were a relatively small professional community of people working or studying the field 
of Library and Information Science, once a social norm of professional connections via Twitter 
was established, social pressure pushed the early and the late majority to adopt the platform dur-
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ing the third year of investigation and the dispersion of the adoption distribution was small. These 
patterns of adoption are similar to those of another relatively small Israeli professional commu-
nity practicing Educational Technologies on Twitter (Blau & Neuthal, 2012). Diffusion of Inno-
vation Theory offers valuable insight modeling an entire life cycle of the innovation adoption 
(Chang, 2010). It seems that moving existing small professional communities of practice on Twit-
ter takes about five years and at the time of writing this paper we are approaching the end of this 
process.    

Active Participation Rate 
During four years and eight months of the community's existence, its 31 members shared 11,650 
tweets. About 54% of the tweets were shared by five most active individual community members 
(16.1%). Despite the "long tail" distribution of tweets, the head of this distribution is relatively 
smaller than described by the 20:80 rule, indicating a moderate level of participation inequality in 
the community. This finding differs from the result of investigation in Israeli professional com-
munity practicing Educational Technologies on Twitter (Blau & Neuthal, 2012) where inequality 
was significantly higher. It seems that professionals working or studying the field of Library and 
Information Science show more willingness for the active dissemination of information.     

Participation and Influence on the Audience 
Table 2 shows Spearman rank correlations between the participation modes of tweeting and fol-
lowing others and influence on the audience measured by PageRank, number of followers, num-
ber and percentage of tweets marked as favorites by others. 

Table 2: Correlation between the participation and influencing the audience measures 

 PageRank Followers N. of Favorites % of Favorites 

Tweets .32** .77*** .22* 03.-  

Followed  .32** .63*** .06 10.-  

*** p<.001, ** p<.01, * p<.05 

As can be seen from the data presented, relationships between participation and influence on the 
audience differ according to the mode of measuring the influence. Tweeting and following others 
are highly correlated with number of followers. These results are similar to a previous study ex-
ploring Twitter use by Israeli academic institutions (Forkosh-Baruch & Hershkovitz, 2012). It 
seems difficult to neutralize social relationships between participation and the visible form of in-
fluencing audience by following community members ("I follow people who follow me"). How-
ever, only medium correlations were found between the level of participation and the influence 
measured by PageRank invisible to others. This result is consistent with the investigation of an 
Israeli professional community practicing Educational Technologies on Twitter (Blau & Neuthal, 
2012). It seems that the degree of a user's centrality into the community network is not a part of 
the process of social pleasing. Statistically insignificant negative correlations were found between 
the participation and the percentage of tweets marked as favorites by other users, indicating that 
the quantity of users' participation and the quality of their content contribution as perceived by 
others are at least unrelated, if not reversed.    
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Conclusions 
This study investigated the adoption of Twitter by an Israeli professional community of practice, 
which connects people related to the field of Library and Information Science. The frameworks of 
this study were Diffusion of Innovation Theory (Rogers, 2003), looking at individual differences 
in adapting innovations over time, and Uses and Gratification approach, exploring the relation-
ships between user investment by participation  / content contribution and gratification mecha-
nisms. (1) Consistent with the first research hypothesis, the evolution of the community over time 
was close to the normal distribution in a bell curve, in concordance with the Diffusion of Innova-
tions Model (Rogers, 2003). The short period of massive adoption of the platform by early and 
late majority during the third year of investigation suggests that technology adaptation was stimu-
lated by social norm rapidly disseminated in this small professional community. (2) Concerning 
the rate of active participation, the results show a moderate level of participation inequality in 
this community. Five of the most active community members (16.1%) produce 54% of the com-
munity tweets. Thus, the head of this "long tail" distribution is smaller than described by the 
20:80 rule, suggesting that professionals in the field of Information Science highly value the 
process of dissemination of information and therefore show more readiness for active content 
contribution. (3) Regarding the relationships between participation forms and influence on the 
audience, tweeting and following others are highly related to the visible and therefore "social" 
form of influence measured by the number of followers. However, only moderate relationships 
were found between the participation and the invisible form of influencing - the degree of the par-
ticipant's centrality into the community network measured by PageRank, suggesting that this form 
of influence on the audience is free from pleasing other community members. Interestingly, the 
quantity of participation was not related to the quality of tweets marked as favorites by others. It 
seems that the number of followers serves as a main gratification mechanism directly experienced 
by community members. 

This study contributes to the field by exploring the whole cycle of an existing professional com-
munity of practice after moving to a new platform and by presenting empirical support to the de-
scription of the Diffusion of Innovation Model (Rogers, 2003). In addition, the study shows dif-
ferences in investment-gratification mechanisms of a community on Twitter. It seems that rela-
tionships between participation and influence on the audience differ according to the operation-
alization of the influence: visible to others (i.e. "social"), invisible, or based on the quality of con-
tent contribution. These results suggest that studying influence on the audience in social media, 
researchers should use different operationalizations of this concept. In addition, statistically in-
significant negative correlations between the quantity and the quality of content contribution 
found in this study would make an interesting topic to explore in future research on professional 
communities of practice. The implications of our findings to communities of practice moving to a 
new platform is the importance of establishing a social norm of using this platform for profes-
sional interactions among members, which can significantly speed the process of new technology 
adoption. Following others was found in this study to be an important mechanism of gratification 
and can be used to enhance users' involvement and participation in communities of practice.     

The main limitation of this study is the exclusive use of the data from Twitter service. Future 
studies should add the participants' voices in order to gain a deeper understanding of the rate of 
active participation as well as the relationships between participation and influence on the audi-
ence in professional communities on Twitter.   
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