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Abstract: Offering only 140 characters to communicate a thought, the twitter.com microblogging platform is one of the most popular social networking destinations. This paper reviews a qualitative case study which explored participant experiences within an informal sub-network of twitter users. From a multiple source analysis, this study found that the sub-network participants formed reciprocal following relationships based on a shared interest in education and technology and participated in complex interactions within an always on stream of communication. While access to people, information, and resources motivated users to follow the communication, participation was also driven by a desire for membership within a learning or professional development network. As such, transparency and reciprocal contributions were forms of network currency offered to others to gain network membership.

Introduction
Individuals and organizations are increasingly logging on to the twitter.com microblogging platform to both broadcast messages and engage in reciprocal dialogue. As of April 2010, the twitter.com website had the 12th highest traffic rank on the Internet based on combined visitors and page views (“twitter.com - Traffic Details from Alexa,” 2010). Yet, it was only in the past year that the website surged onto the list of top 100 websites. While the premise of the twitter.com website is simple, the resulting communication among users and the network interactions are rather complex. Registered users broadcast on the open Internet the text-based answer to the simple question “What’s happening?” and are given only 140 characters to provide an answer. Yet, through enhanced features, such as direct messages, @ replies, re-tweets, and hyperlinks to other media and websites, users engage in complex communication. 
When users follow and are followed by others, hidden social networks within the larger twitter.com social network are formed through the reciprocal following relationships that connect participants (Huberman, Romero, & Wu, 2009). However, the experiences of participants within these sub-networks on twitter.com have not been widely studied. The purpose of this paper is to report the findings from a qualitative case study designed to explore participant experiences within an informal sub-network of over 3,100 twitter.com users with a reciprocal following relationship with user edtechtalk.

Literature Review

Long before the advent of twitter.com, a large body of social network theory and research was conducted centering on three primary threads of network research, including (a) the nature of the network relationships, (b) the governance of the network relationships, and (c) network structure (Hoang & Antoncic, 2003). Many social network studies use and apply the network tie hypothesis forwarded by Granovetter (1973) which proposes that social networks are comprised of clusters of strong tie relationships bridged by weak tie acquaintances. Theory and research suggests that while clusters of strong tie connections cultivate collective action, weak tie social connections foster knowledge diffusion and innovation (Obstfeld, 2005). 
The theoretical foundations to examine Internet-based social experiences come from a range of fields, including anthropology, sociology, psychology, linguistics, and communication, with many studies applying social network theory (Li, Zeng, Mao, & Wang, 2008). Research on Internet-based social networks, such as facebook.com and blogging or microblogging websites, suggests computer-mediated platforms support both strong and weak tie relationships, yet unique communication and interaction patterns exist across platforms. While facebook.com users are able to build associations with millions of other platform members, research suggests that most only communicate with a small proportion of their existing close relationships (Golder, Wilkinson, & Huberman, 2007). Conversely, Nardi, Schiano, and Gumbrecht (2004) found an entirely different interaction and communication pattern within an ethnographic study of bloggers. Instead of engaging in two-way dialogue with strong tie relationships, the bloggers broadcast messages to a network of both strong and weak tie acquaintances in which the bloggers talked at versus with their audience. Early research on microblogging suggests communication and interaction patterns that fall between that of bloggers and facebook.com users. Java, Song, Finin, and Tseng (2007) found that twitter.com users often form new relationships by browsing the friends of friends and from searching profiles for those with common interests. Research suggests that this pattern of relationship formation results in two types of network relationships; a larger social network with many declared friends (or followers) and a smaller one in which posts are frequently directed (Huberman et al., 2009). 
Researchers and instructors have explored possible uses of twitter.com within educational settings to facilitate both strong tie connections within a class, as well as weak tie associations outside the group. Costa, Beham, Reinhardt, and Sillaots (2008) suggest that microblogging effectively facilitates unplanned information sharing and discussion among the students, while Ebner and Maurer (2008) report that some students found the open format too public. After  incorporating twitter.com into the course in the hopes of linking students to a broader network of practicing professionals, Dunlap and Lowenthal (2009) found that both informal course member communication was facilitated, as well as interactions with a global network of education professionals who offered real-world perspectives on course content. 

Research Questions
While prior research provides insight into social network structure, some argue there is a gap in the literature regarding the nature of network interactions (Jack, 2005). Others suggest the need for a closer examination of the communication and information sharing within the hidden networks, or small worlds, that form within microblogging networks (Java et al., 2007). Still others call for further study of microblogging communication and interaction to consider the potential use and value of microblogging technologies in learning and professional development settings (Dunlap & Lowenthal, 2009; Costa et al., 2008). While a vast body of social network theory and research exists, the literature review suggests there is much more to learn about the experiences of participants in a twitter.com sub-network. What is the nature of the communication and interaction occurring within the sub-network? Why do users participate? How do users represent themselves, including the demographic information they chose to share within their profiles?  
Methodology

Method of Inquiry
A qualitative case study was conducted to address the research questions by exploring participant experiences within a hidden (or small world) sub-network formed out of reciprocal following relationships within the larger twitter.com social network. A case study approach allowed an in-depth investigation of the research questions within the actual context and supported a multiple source examination of the emerging twitter sub-network phenomenon (Yin, 2009). The specific case being examined is bounded by the sub-network of reciprocal following relationships that exit between user edtechtalk and approximately 3,100 other twitter.com users who share a mutual interest in education and technology. Over a four week period beginning October 10, 2009, data about the sub-network were collected, including (a) observations of user communication and interaction, (b) document reviews of user profile data, and (c) online asynchronous interviews with established members of the sub-network.

Data Collection and Analysis
The primary sample for this study is those twitter.com users within the edtechtalk sub-network who posted a tweet on the public timeline during ten observation periods during the month of October 2009. The observations were conducted during 30 minute periods over the course of 10 consecutive days. Any tweet made by any person edtechtalk follows was observed by reading the text-based activity on the twitter.com public timeline. The content of each 140 tweet was recorded on an observation checklist and categorized based on whether the tweet was (a) a re-tweet (RT@), (b) directed to a specific person (@username), (c) tagged by the author (by use of # symbol), (d) included a hyperlink to a website, (e) about education or educational technology, and (f) made on twitter.com or another platform. 

During the observation period, 499 unique twitter.com users posted. To develop a sample for the document analysis, 50 users from the group of 499 were randomly selected to create sample for the document analysis equal to 10% of the primary study sample. Public profile data were collected for each of the 50 randomly selected users, including the user’s (a) twitter user name, (b) real name, (c) location, (d) biography, (e) number following, (f) number of followers, (g) number of tweets, (h) picture (default, self, or other), and (i) date the user joined twitter. 

A small sample from the 499 who tweeted during the observation period was purposefully selected and contacted via twitter.com direct messaging to participate in an online asynchronous interview. Based on a review of user profile information and posting history, a total of 17 users were selected who (a) are followed by and follow user edtechtalk (b) are employed in the education field, (c) were early registrants on the twitter.com platform, and (d) continue to frequently post on topics of education and technology within the network. From the 17 users who were contacted, five completed the online interview conducted October 30, 2009 through November 7, 2009 which focused on how participants perceive their participation and experience on twitter.com, as well their perceptions about the interaction and communication with those they follow and those who follow them. 
The collected data were combined into a condensed case record from the multiple sources which allowed a comparison of the information obtained at different points in time and by different means which contributes to the overall credibility of findings (Patton, 2002). The analysis focused on building an explanation about the sub-network related to the key issues and themes raised by the research questions (Yin, 2009), including (a) the nature of the communication, (b) the nature of the interaction, and (c) motivations for participation. The following highlights the themes that emerged from the analysis.

Findings

Nature of the Communication 

Always On / Always Accessible
Based upon the observed communication and responses from interview participants, twitter users interact in an always on and always accessible stream of communication. Notably, during the observation period only one in five tweets was posted directly from the twitter.com website. Most tweets were posted from within over 75 different browser, phone, or desktop applications suggesting that users take advantage of the broad range of options to access the stream of communication. While some interview participants described the stream of communication as “transient” and “fractured”, others noted that twitter communication is “live”, “constant”, and an “office buddy” that affords the ability to “glance at” or “graze” topical and timely information anytime and anywhere. One interview participant equated twitter communication to a cocktail party with many conversations occurring all around the room with many different people talking at once that “you just sort of jump into the middle of one [conversation] and participate.” Another interview participant described the twitter stream of communication as uniquely ambi-synchronous (ambient and synchronous), noting that, “[Twitter] possesses the immediacy and capabilities of synchronous messaging in which there's greater immediacy of interpersonal communication, but it also creates a persistent, asynchronously available record of communication that allows you to catch up on what you missed while offline … What other tools enable both types of communication?”

Broadcast Messages and Conversations 
Within this stream of communication are a mix of broadcast messages and publicly viewable one-to-one conversations. During the observation period, approximate one in three tweets included the @ symbol which signals that a tweet is directed to (or in reply to) a particular user. Roughly half of the observed @ tweets were re-tweets as indicated by the “RT@” symbol which signals the information was previously tweeted by someone else. However, the @ tweets targeted to an individual user are not private conversations as the content is publicly viewable and are sometimes re-tweeted by others. Yet, the majority of tweets are simply a one-way broadcast with no specified user target.
Shared Interest Communication 
All of the interview participants described the shared interest communication on twitter which for this sub-network focuses on education and technology. The most frequently used words within the 1,093 observed tweets included teacher (or teachers), learning, education, and technology related words such as blog, Google, twitter, web, video, and iPhone. During the observation period, approximately one in five tweets included a hash tag symbol (#) which associates the content of the tweet to a particular topic and makes the tweet easier for others to find during a twitter topic search. Examples of tagged content during the observation were tweets associated with face-to-face education conferences (#EdenPort09 or #CIT09), types of tools (#graphs), twitter specific events (#lrnchat or #followfriday), current events (#googlewave, #balloonboy), or the general topic of educational technology (#edtech). In addition, all of the 50 reviewed user profiles included biographies that described the user’s specific tie to education. The most frequently used words within the bios included education and educational technology related descriptors, such as teacher, technology (tech), educator, ICT, learning, e-learning, and geek.

Nature of the Interaction

Network ties
From the interview responses, the observation of communication, and the profile reviews, the nature of sub-network relationships emerged. The profile data indicate that most participants are not linked by geographic or workplace connections. Instead, the sub-network following relationships are created and fostered through the participants’ shared interest in education and technology forming a vast network of weak tie relationships. Further, the interactions among twitter relationships are not static nor confined to the twitter platform. One interview participant stated, “[I am] struck by the friendships I’ve developed as a direct result of my use of Twitter” and noted the tweetups (or face-to-face meetings) that have resulted from his online twitter interactions. The described user experiences suggest that the weak tie relationships formed on the platform often foster stronger ties that are sustained both on and off twitter.
Transparency 
Transparency is central to twitter sub-network interactions, including forming and maintaining sub-network relationships. When asked to describe how participants decide which users to follow on twitter, those interviewed were unanimous in stating that they do not automatically follow anyone who follows them, but rather adhere to a personal screening process based on a review of the other user’s public profile. Participants noted that they review the background information of others to consider “Who are they?”, “What are they about?”, and “Are they spammers?” Several described how they have become more discriminating over time and only follow those who are most closely aligned to their own interests and backgrounds. 
The transparency and self-disclosure required for such a screening process within the network may suggest why users are so willing to post specific details about their personal and profession lives within their profiles and tweets. Based on the collected data, users do not hide behind false personas or pseudonyms. Most users provided real names either in their profiles, as part of their user names, or within their linked blogs or websites. While one interview participant noted that to those unfamiliar with twitter the level of self-disclosure can seem “creepy”, many observed tweets were status updates about personal and professional activities which specified the user’s location, details about the activities or events the user was attending (sometimes with children or other family members), and specific information about work or personal projects. Of the 50 reviewed profiles, each included some reference or link the user’s geographic location (a few with specific location coordinates from GPS enabled devices), as well as specific information about the nature of the user’s professional interest in education and technology, academic background, occupation, and aspirations.
Audience Awareness 
Awareness of an audience is central to twitter sub-network interactions. While all interview participants stated that they are not concerned that their tweets are publicly viewable, all are aware of having a public audience. From interview responses, users pay attention to their followed by and following lists, the nature of their postings, and whether the content they post is relevant and suitable for the audience. One commented that the Internet uses “indelible ink” while another shared that he follows “one simple rule … be nice.” During the observation period, no rants, fights, or uses of profanity were observed (beyond a rare “damn”) suggesting that audience awareness influences what is posted. While users frequently discussed work and personal contacts, no tweet harshly targeted a specific colleague, workplace, or school. Negative comments were at worst general commentary about the field of education (“educators = creatures of habit?”) or the day-to-day chores of the job (“grading papers, etc. woof.”).
Motivations to Participate
Access

Access to people, information, and resources appears to be a primary motivator to participate. One interview participant described twitter as “a VERY large community of practice scattered around the globe as if we all worked in the same building” while another suggested that he has learned more from his participation on twitter than he had from any formal education program. Half of the observed tweets included a hyperlink to another website and many tweets were requests to the network for help, such as “Anyone using simpleassessment.com from infosource as tech literacy measure?”, “Is there a live blogging site for #spc09? Can someone share?”
Reciprocity

Participation also appears to be fueled and sustained by what is described in network literature as general reciprocity obligations in which an assumed condition of membership to the network is the sharing of knowledge (Centre for Educational Research and Innovation, 2004). As such, the cost to participate is participation and the contributions by users are a form of network currency. As one interview participant noted, “I get (and like to think I add) value from my participation.” While many observed tweets were merely updates of daily routines, most involved information relevant to the education and technology community, including recommendations of books, online resources, or websites. Interview participants appear aware they are making relevant tweets as contributions toward network membership based on their suggested reasons of why others read their tweets, including “I’m interesting and generous with my knowledge”, “I add value to their stream of learning”, “I deliberately try to tweet useful, educationally relevant content and ideas”, and “I’ve become sort of a thought leader in the industry, so … I try to tweet valuable information and be as entertaining as I can.”
Conclusions

Within an always on and always accessible stream of communication, twitter participants interact through a mix of broadcast messages and publicly viewable conversations within an informal online network that has been described as a virtual coffee machine (Ebner & Schiefner, 2008). As suggested by Granovetter (1973) network tie hypothesis, the twitter sub-network is comprised of both clusters of strong tie relationships and weak tie acquaintances. Through shared interest communication and interaction on and off the platform, weak tie relationships develop among participants that form a global shared interest sub-network. As was seen in prior studies of twitter (Huberman et al., 2009; Java et al., 2007), new weak tie relationships are formed by browsing friends of friends and from searching profiles for those with common interests which results in various levels of network relationships. As was found in studies on blogging (Nardi, Schiano, Gumbrecht, & Swartz, 2004), instead of engaging in private two-way dialogue with strong tie relationships, messages made on twitter are publicly broadcast to a network of both strong tie colleagues and weak tie acquaintances. 


However, unlike research on Internet-based social networks such as facebook.com (Golder et al., 2007), twitter users appear willing (and often eager) to build new relationships with those outside of their strong tie relationship clusters. As seen in this case study, transparency appears central to the weak tie relationship formation. A high level of user self-disclosure is required to facilitate the new relationship screening process. While access to people, information, and resources serves as a primary motivation to participate, reciprocity (in the form of the user’s own participation) becomes network currency and payment for membership to the sub-network. As such, an awareness of a public audience appears to foster and sustain the interactions and professional relationships. 


These findings are significant for the description of the communication and interaction within a twitter sub-network that formed organically over a period of years around shared interests. This case study also suggests drivers behind the on-going informal network participation. Yet, it is important to note that it is not appropriate to generalize that the described experiences, communication, and motivators are shared by other twitter sub-networks. In addition, it remains unknown whether a twitter sub-network created by a teacher within a learning group would result in an effective backchannel to the traditional course lectures and discussions, as some educators suggest (Costa et al., 2008). 
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