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Abstract

How does leadership manifest itself online?  How is it impacted by group composition such as gender?  Are there patterns of communicative interactions that reveal nuances of leadership such that insights are gained into how to effectively influence leaders?  As in the real world, in inherently social environments such as Second Life, both leaders and followers influentially impact the perceptions and actions of others.  At the core of strategic communications, or information operations, is the creation of resonating messages, that is, messages that are other-oriented because they are credibly tailored to the intended recipient/interpreter.  The research that we conducted within Second Life, and the approach that we put forth, enabling a nuanced view of leadership, provides initial insight into tailoring impactful messages (a key component of the Human Effectiveness Area).

Using social network analysis (SNA) techniques and qualitative analysis, we characterize small group activity of leadership behavior using data collected from 30 groups participating in a quest in Second Life designed to encourage small group decision making and elicit a wide range of communication behaviors.  Each quest session ran approximately 2 to 4 hours in length and involved a group of 3 to 5 players in addition to two participant observers.  Starting with an analysis of our 30 groups’ strength of communicative ties, followed by a way to look more closely at communicative patterns using a subset of our groups, we explore and put forth an approach using qualitative analysis and SNA that may help identify leaders within small groups and understand how group composition and context may impact leadership.  Such an approach yields a dimensionality of leadership, within the context of particular group compositions (e.g., gendered compositions) with the implication that one may, with further investigation, ascertain the group composition.  Such an approach could be used to: 1) target influence operations messages appropriately and 2) tailor the message given the leadership style and likely group composition.
In summary, observations from our research will illustrate the feasibility for analyzing communication patterns using SNA and qualitative techniques within small groups to identify leaders and how gender composition may affect online leadership communicative behavior.  Being cognizant of such communication patterns represents an opportunity for tailoring messages that meaningfully resonate with intended recipients, while minimizing the risk of conveying messages that are off-the-mark or non-credible.
This research is part of a study funded by the Air Force Research Laboratory, under contract number FA 8650-09-C-7962.

1.0
Summary

That social media exchanges are impactful to the “real world” is now well-established.  Such exchanges may promote not only positive sentiment but also negative sentiment, and may be mobilizing not only at the level of individual attitudes, interactions and actions but also at group and societal levels.  The effects of social media are varied, ranging, for example, from the generation of consumers’ interest in products, led especially by those who are considered opinion leaders (van der Merwe & van Heerden, 2009), to the leveraging of the Internet for formal activism in order to enlist the support of others’ in one’s cause (Northam, 2012).  The accessible and inexpensive nature of the Internet, and its distributed interaction, make it a rich environment within which to reach and influence many people (mass communication).  It can and has been used for connecting people who meet in cyberspace and then perform acts in the physical world.  Furthermore, the various types of social media has evolved; while chat rooms, a relatively sparse communication medium, has facilitated the enlistment of recruitment for radicalized efforts (Cilluffo, Lane, Whitehead, Saathoff, & Cardash, 2007), the potential for three-dimensional, avatar-based, socially-immersed worlds such as Second Life provide means for mobilization of people in terms of attitudes and actions.

Given this context, it is especially important for strategic communications, or influence operations, to mitigate the effects of potentially harmful mobilizations or ill-intentioned exchanges.  Group and network behavioral models suggest that targeting communications at those who are influential can be an effective influence operations strategy (Larson, et al., 2009).  The purpose of this paper is to present an approach that explores the use of social network analysis (SNA) techniques as a complement to qualitative analysis to understand manifestations of leadership in small groups within virtual worlds.  Such an approach has potential for aiding in identifying influential actors for tailored influence operations in such environments.  The rationale for such an approach is that while content of communication may enable an inference of leadership and followership behavior, studying interactions among group members can also inform a determination of leaders and group structure.  Using chat-level data that we collected as part of a Second Life quest, we illustrate varying ways to apply this approach.

2.0
Method

Our approach is a combination of qualitative analysis and methods taken from social network analysis.  The rationale for such an approach is that while content of communication can allow one to infer leadership and followership behavior, studying interactions between group members can also inform our attempt to determine leaders and group structure.  Such an approach enables one to study leadership behavior within different task contexts and communication mediums.  For instance, Bavelas and Leavitt studied the effect of communication channel on structure of group communications (Katz, Lazer, Arrow, & Contractor, 2004).  In experiments, participants worked together as small groups on a puzzle, however each group was restricted in ways they could communicate with one another.  From those restrictions different networks structures of group interaction emerged which were examined in terms of how they affected group performance.  This approach was adopted not only for considering task and communication medium, but also for its potential in studying emergent leadership.

This paper utilizes data collected from Second Life.  As part of this study, small groups (5 to 7 members, including 2 participant observers) completed a quest on a closed Second Life island, with a typical duration of two hours.  Groups worked together, through various zones, to complete challenges in order to solve the overall quest.  Study participants provided their informed consent, and were assigned to groups of varying gender compositions (all-female, all-male, mixed-genders).  Each session included one group at a time.  While verbal (chat) and non-verbal behavior was observed, this paper focuses on chat-level data only in order to illustrate the utility of its use in identifying online leadership as well as in how qualitative patterns of verbal interaction may be affected by groups’ gender compositions.  The SNA that is presented in this paper includes data from 30 small groups, and the qualitative analysis comprises a sub-set of these groups.  The purpose of this paper is to present a suggested approach for applying SNA and qualitative analysis, with accompanying examples.

For our Second Life sessions, formal leaders were not designated.  Thus leadership emerged during the sessions.  Only at the end of the quest did group members vote on who they perceived the overall leader to have been during the quest. Therefore, the type of leadership discussed in this paper is emergent leadership, which is defined as those who “exert significant influence over other members of the group although no formal authority has been vested in them” (Taggar, Hackew, & Saha, 1999).  A recent study of team effectiveness in virtual collaboration settings, including Second Life, also utilized SNA measures for studying emergent leadership, in which the authors cited Balkundi and Kilduff’s research using network positions as a way to identify “emergent leaders” (Sutanto, Tan, Battistini, & Phang, 2011).  However, it does refer to a lack of empirical study using SNA in social software systems for such a purpose, but does point to the opportunity these environments present by coupling an SNA approach with electronic communication logs to provide necessary context.  This is the overarching approach we adopt.

2.1
Social Network Analysis

Social network analysis (SNA) techniques can be used at multiple levels of social interaction, from individual and small group (micro level) to an organizational or macro level.  While an objective of SNA is cited as a way to bridge these levels (Wasserman & Galaskiewicz, 1994), we are only focusing on the applicable small group level techniques.  Specifically, because we are interested in an individual actor's relationship to the group, we propose in this paper looking at centrality, which attempts to identify the “most important” actors in a network (Wasserman & Faust, 2009).  As with Ahuja, Galletta, and Carley (2003) in their study of centrality and performance in virtual Research & Development groups, we are interested in actor involvement; while Freeman (1979, as cited in Ahuja, Galletta, & Carley, 2003) proposed three measures of centrality—degree centrality, betweeness, and distance – degree centrality is most relevant for our purposes.  In addition, measures of betweeness and distance are not applicable given our research context, which employs a broadcast communication medium where most communication is directed at the entire group and where we have relatively small group sizes (ranged from 3 to 5 participants and 1 to 2 participant observers, thus each group had a possible 5 to 7 actors).  Betweeness relates to an actor's position and their ability to impact connection between actors across the network, while distance looks at how close an actor is in relation to others in the network and could be considered a measure of power (Ahuja, Galletta, & Carley, 2003).  Degree, however, is more apt for our purposes because it looks at the ties between an actor to others in the network and could be seen as a measure of “activity” or “degree” (Wasserman & Faust, 2009).  In addition to use of degree centrality, we suggest using SNA as a visualization tool to facilitate analysis such as that described in the next section.  Coupled with qualitative analysis, network visualization can be useful in understanding group roles, influence, and equality (Black, Welser, Cosley, & DeGroot, 2011).

2.2
Content Analysis

Guiding our approach is a framework created by Gressick and Derry (2010), who recognize that particularly in less established, online groups, leadership behaviors are distributed and emerge over time.  We leverage a modified version of their “leadership online” (p.216) coding scheme.  A summary of their coding scheme and our corresponding coding scheme are depicted in Table 1.  Because Gressick and Derry’s research focused on “interactions of small [online] collaborative groups” (p.212), as did our research, we were able to readily adapt their coding scheme for our purposes.  We adjusted our scheme accordingly for our context while still maintaining the essence of their categories.  For example, whereas their definition of Knowledge Contribution centered on contributing academic knowledge, we saw parallels in that our participants were task-focused and working toward solving quest-related challenges.  Although their description of leadership behavior included negative affectivity, we did not explicitly call that out in our coding scheme because this was generally not observed during our sessions.  Using our coding scheme, across three different sub-zones of our Second Life quest, we achieved 81% inter-rater agreement.

Table 1: Leadership online coding categories.

	Gressick & Derry’s Leadership Online Categories (p.216)
	Our Leadership Online Coding Categories
	Examples From Participants’ Chat

	Acknowledgement/Affective

· Use of language that “motivates,” “inspires,” “encourages,” and promotes “positive group interaction”

· Use of language that detracts from positive group interaction
	Affective

· Praise, encouragement, recognition, bonding gestures
	· “Great job!”’

· “There you go”

	Argument Development

· Seeking out “reasons, evidence, and clarification from others”

· Furthering arguments via elaboration
	Argument Development

· Seeking rationale (seeking rationale from others)

· Providing rationale (providing rationale to others)
	· “Maybe he was involved in it”

· ”triangles might be the most normal parts”

	Seeking Input

· Seeking “general input”
	Information Seeking

· Seeking general information about a task
	· “What letters do we need to click?”

	Knowledge Contribution

· Offering ideas or examples
	Knowledge Contribution

· Providing concrete bits of knowledge
	· “I got a repair receipt”’

· “It takes away points”

	Organizational Moves

· “Planning, organizing, monitoring”
	Directional

· Orienting, re-orienting, summarizing, pausing, making suggestions or commands
	· “Let’s try it”

· “Ok, everyone off”

· “Sooo... finished here.”

	Topic Control

· “Statements that influence the topic of discussion or direction of work”
	
	


Such a conceptualization of leadership online chat behavior acknowledges that leadership is embedded in social interaction, and as well, that leader-like behaviors may be exhibited in varying degrees by multiple people within a group (Bligh, 2011).  For the purposes of this paper, which is to illustrate how this technique works, we explore the online leadership chat behaviors of six groups that participated in our quest, two of which were all-female participants, two of which were all-male participants, and 2 of which were mixed-gender participants.  At the completion of the quest, participants voted for who they believed the leader of their group to be.  The “leaders” to which we refer in this paper are thus considered the perceived leader of a group, rather than an appointed leader.  Of focus was the developing of an approach whereby one can examine whether particular degrees and combinations of online leadership chat behavior help illuminate who the group perceived as the leader, as well as whether gender-based group composition plays a role in how the perceived leader’s leadership is manifested in online group interaction.
3.0
Research Questions
Our overarching purpose of this paper is to explore the feasibility of augmenting SNA methods with qualitative analysis as a way to study emergent leadership in virtual worlds.  The context within which we discuss this feasibility include the following two questions:

1) What does indegree and outdegree (that is, the extent to which individuals are recipients of communication and the extent to which they communicate “out”) alone tell us about leadership in an environment such as a virtual environment?  When coupled with qualitative analysis, might it enable a more nuanced understanding of emergent leadership?

2) How does gender composition impact online leadership communicative behavior?  Applying our methodology how could you ascertain this?

4.0
Observations

4.1
Examination of Degree and Emergent Leadership

In SNA terms, degree can be ascertained in terms of outgoing connections (outdegree) from an actor and incoming connections (indegree) to an actor.  The connections are the communications.  Outdegree represents choices actors make in terms of the amount to which they communicate, while indegree shows actors chosen by others to be recipients of communication; it is considered to be one measure of prestige (Wasserman & Faust, 2009).  Given the broadcast communication medium the groups in our study used, public chat in Second Life, communication was broadcast to all members of their particular group.  However, we coded utterances as being broadcast out to the entire group or as those that were directed at members (less than the entire group).  We were thus able to compile outdegree and indegree totals for all actors within the groups.  In addition, we also calculated totals for each actor for utterances that were directed at less than the group with the intention that the “directed-at” utterances may shed additional information on whether this is indicative of leadership and the purpose of “directed-at” communication.  

To examine overall the relationship between outdegree, indegree and leadership we calculated, for 30 groups totaling 133 individuals, each group members' percentage of total outdegree and total indegree for their group.  As part of our study, groups voted at the end of the quest who they perceived was the leader overall, or what we refer to as the “perceived leader.”  Comparing percentage of group outdegree for those not designated as leaders and those designated as leaders, the mean percentage of group outdegree was higher for those perceived as the leader at p < .05, indicating that perceived leaders did more communicating toward others than did those who were not perceived to be the overall leader.    This result is in line with that found in other studies of emergent leadership in groups (see, for example, Taggar, Hackew, Saha, 1999).  Studies have shown that verbal activity and emergent leadership tend to be related (Taggar, Hackew, Saha, 1999).  Of the 30 groups, half had perceived leaders with either the highest or tied for the highest percentage outdegree.  Therefore our more in-depth methodology, described below, was used to provide additional insights.  There was not a significant difference in percent of group indegree between those perceived as the leader and those not, indicating that perceived leaders did not receive significantly more communications from others than others in the group did.
While use of indegree and outdegree may indicate overall patterns of communication, we propose that one also look more closely at the underlying interactions given that not all perceived leaders evidence high levels of outdegree.  While percentage outdegree may be higher on average for those perceived as leaders, all that tells us about is a consideration of perceived leadership when one is required to choose one leader only. While half of the groups had perceived leaders with the highest or tied for the highest percentage outdegree, half did not and four had leaders with the lowest percentage outdegree.  Perhaps other factors besides communication behavior, such as avatar appearance and movement play a role in who is perceived as an overall leader.  Our focus, however, is on whether and how one can attempt to understand leadership, including that of those perceived to be the overall leader as well as those who were not so deemed as such by the group, in this type of virtual environment using chat-based communicative behaviors.  

In our observations of the sessions, it appeared that leadership was likely shared.  This, we put forth, is an important aspect of leadership to consider, as it highlights, for example, that all people in a group are influential.  In support of this shared leadership concept, there is evidence that autonomous work teams have low role differentiation and multiple members exhibit leadership behavior (Taggar, Hackew, & Saha, 1999).  Functional leadership theory, which focuses on the behavior of the group rather than a single person, as situational, contingency, trait, and style models of leadership mainly do, maintains that the same leadership behaviors may be undertaken by different people at different times (Misiolek & Heckman, 2005).  Figure 1 below shows percentage outdegree over time in three zones during the quest for one group.  While the perceived leader, PL, did have a somewhat higher relative outdegree than the rest of the group in Zone 3, one can see that P1 and P3 were high in the amount with which they “spoke” to others, while in Zone 2 the perceived leader is relatively non-existent in terms of communicating to others.  Thus, we suggest that by observing types of communications that are put forth by individuals, such as those listed in Table 1, one may begin to get a better understanding of why certain people are perceived to be leaders.
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Figure 1: Group’s percentage outdegree by participants by zone.

For example, using the coding scheme that is described in Table 1, when we examine the type of communication in each zone for the group members that are depicted in the Figure 1, in zone 1, the perceived leader, PL, was mainly responsible for the directional (orienting, re-orienting, suggesting, directing) and information seeking communicative behaviors for the group, while affective communicative behavior was shared rather evenly between P1, PL, and P2, and knowledge contribution (task-related) was primarily provided by P2 and P1 (details of communication type not shown here).  However, in Zone 2 P3 takes a more active role providing all the directional communication for the group, while P1 aids with knowledge contribution.  In Zone 3, however, PL comes to the fore again, but this time with a slightly less directional focus than in Zone 1, with P1 aiding.  Another difference for PL here is no information seeking behavior and much less affectivity.  What appears to be happening is that at different times actors are taking on different leadership behaviors perhaps due to different contexts or perhaps even due to different motivations.  In addition, those leadership behaviors could be classified according to functional theory as task leadership and group maintenance behaviors.  Bales believed that such leadership behaviors were opposed to one another and groups should strive to find an equilibrium (as cited in Misiolek & Heckman, 2005).  Furthermore, Bales believed that it would be likely that different people would emerge in those roles.  

Another insightful way to examine group leadership behavior is through the use of a network diagram.  In Figure 2, we show a network diagram between the four participants.  Here we focus only on communication from participants that was not directed at the entire group attempting to also see possibly stronger ties between group members.  During these exchanges the group was coordinating a challenge where they were required to do something in unison.  In this illustrative example, the perceived leader makes a direct request for help from P3, however that is his only non-group communication.  However, the remainder of the group makes direct response to PL after he gives directives.  P1 and P3 step in directing P2.  The heavier lines indicate more direct communication.  A possibly stronger relationship may be between PL and P3 given the request for help than PL and P1.  In addition, there is direct communication between all the members except P3 and P1.
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Figure 2: Network diagram illustrating “directed” (not broadcast 
to entire group) messages among one group.

4.2
Group Composition and Emergent Leadership
Further qualitative analyses can help understand patterns of emerging leadership and whether and how factors such as a group’s gender composition potentially impact the manifestation of verbal (i.e., chat) online leadership behaviors.  We suggest that qualitative approaches such as use of contrasting cases are apt for identifying nuanced chat patterns of those who were, at quest completion, perceived to be the leader of a group.  In this section, we present a sub-set of groups’ online leadership chat patterns as a way to illustrate how this approach may be utilized.  We used a sub-set of 6 groups (two all-female groups, two all-male groups, and two mixed-gendered groups) for this analysis.  

Patterns of communicative interaction with respect to four of our coding categories (see Table 1) for an all-female group are displayed in Figure 3.  In this case, as compared to the other participants in this group, the perceived leader exhibits highly directional communications and seeking of information, but engages in relatively little providing of knowledge; she displays a modest level of affective language.  This approach allows us to readily see, as well, that there is often a distribution of such leadership behaviors among the four group members.  Here, our participant observer is not engaged in such communications; their role was primarily to guide or help participants as needed.  
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Figure 3: Second Life chat communication patterns for an all-female group.  

We see a similar pattern for another all-female group, as displayed in Figure 4.  Here, the perceived leader exhibits a similar pattern of communicative interaction, except is more engaged with their group in providing knowledge than the perceived leader that is shown in Figure 3.  
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Figure 4: Second Life chat communication patterns for a second all-female group.

In addition to an analysis such as this, additional types of qualitative analysis may also shed light on what may have prompted a group to perceive a person as “the” leader.  For example, in the case of this second all-female group, was there a critical moment or moments which led the group to conceive of a particular participant as the leader rather than conceiving of someone such as Player 3 the leader?  Although relatively comparable in terms of affective and directional communications, player 3 was less apt to seek out information from others and also less apt to contribute knowledge.  Further, the importance of “critical moments” has been suggested in terms of impressions of transformational leadership.  Such moments are defined as “situations in which followers’ lasting and most salient perceptions are primarily based on distinct interactions that, while occurring relatively infrequently, serve to punctuate or reinforce the status quo” (Tucker, Turner, Barling, Reid, & Elving, 2006, p.197).  Tucker et al. found, for example, that those in leader-like roles such as sports referees who use apology (critical moment) are more likely to be perceived as transformational leaders than those referees who do not use apology.  This finding is in line with the notion that leaders are “managers of emotion” (Gabriel, 2011, p.397) and use of language such as authentic apology can impact how one is perceived and embraced.

We suggest that this critical moments concept could hold utility for understanding who comes to be conceived of as the overall leader of a group.  For example, an interesting pattern emerged when looking at the pattern of utterances for our sub-set of two all-male groups.  In both cases, a participant other than the perceived leader had a very high rate of Directionality utterances (50% versus 17% and 62% versus 19%) within their group, which alone and as we are suggesting, is not sufficient to predict who is perceived of as the leader.  For one group, we examined whether the leaders’ Affectivity utterances qualitatively differed, as the two participants each exhibited a high, similar rate of Affectivity utterances.  For one group, the perceived leader’s affectivity utterances included humility (“hell I missed the 1st clue” and “maybe I waited too long to stand on it”) as well as making offerings of help (“yeah, let me look” and “ok, I’ll do it”). In contrast, the other group’s leader’s affectivity utterances were less humility-based and helpful in nature and more jovial (“hahahah” and “lol”).  Perhaps, then, examining the tone of communication is key to understanding perceptions of leadership.
Additionally, using our coding scheme described in Table 1, we present in Figure 5 an example of how the various types of leadership communications were distributed among our sub-set of six groups for three types of online leadership communicative behavior.  Here, we normalized the rates at which the various types of communications were manifest, in order to compare across groups (groups had differing numbers of utterances, for example).  A piece of the pie represents the normalized proportion of that type of communication, for one participant.  Given that there were four participants in each of the same-gendered groups, five participants in each of the mixed-gendered groups, and a participant observer that was present in each of these six groups, there were a possible maximum number of 34 pie pieces in each of the graphs in Figure 5.  When the number of pie pieces is less than 34, it indicates that not everyone exhibited that type of communication.  Larger pie pieces represent a higher proportion of communication of that type, taking into account factors such as different rates of those types of utterances across our six groups.  In looking at these three graphs, for example, one can identify, collapsed across a larger data set, trends of how perceived leaders as well as followers in various group compositions interact communicatively within groups such as online groups or virtual teams. Orange pieces of the pie represent the perceived leaders’ proportions.  Across our six groups, perceived leaders’ manifest 40% of the directionality communications, 22% of the affective communications, and 30% of the knowledge contribution communications, further demonstrating that patterns of communication may be utilized to better understand how leadership communications are manifest.
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Figure 5: Proportion of online leadership communicative behavior, relative to the six 
groups.  Orange slices indicate proportions for each group’s perceived leader.

5.0
Implications
An approach such as the one that we put forth in this paper may provide tools that enable a more nuanced understanding of leadership.  SNA methods alone may be misleading, but by coupling them with content analysis, may provide insight into the dimensionalities of leadership, including emerging leadership.  Factors such as how group composition affects leadership may be illuminated through visualizations of communicative patterns.

Such an approach acknowledges that leadership in our research environment and other virtual environments may be shared among group members, and attempts to provide techniques to understand its dimensions.  In doing so, it may enable effective targeting of messages to influential members of the group.  In addition, understanding group roles in terms of supporting group maintenance and task behaviors may enable ways to tailor messages that resonate with intended recipients.  Note, for example, that if female groups have leaders who tend to use affective communication, one could take this into consideration when tailoring messages for all-female groups.  The practice of gaining a depth of understanding of others’ communicative styles, itself, is apt to lead to a greater appreciation of others’ perspectives and enable more effective interactions. A next step includes looking further at how leadership communications differ across the larger set of data.
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