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Abstract

Defence and security operations are often made up of culturally and operationally diverse units, organizations, or nations, working together while spatially distributed. Teams and individual positions are apt to change as missions evolve and taskings are modified rendering it not uncommon for component members to be unfamiliar with the roles, expertise, and expectations of partnering individuals or teams.  All the same, whether it be related to day-to-day tasks or mission-specific assignments, team members are frequently required to reach beyond their established circles of known contacts to find specialists and specific expertise in other establishments and domains. Interoperability in this kind of diverse, distributed environment may be enhanced by appropriate collaboration tools to assist in establishing linkages and in building contact networks so that information is shared with the appropriate individuals and sources of expertise and resources can be identified quickly. 

Web-based social networking sites, like Facebook, Google+ and LinkedIn, are pervasive in the corporate and public arena, and they have been rapidly adopted as robust means for establishing connections and  developing a global platform of contacts. While the general public and businesses have experienced important benefits, Canadian military and security organizations have not yet adopted these technologies as a means to enable internal collaboration. To help address this gap a three-year research program examined social networking within the Canadian Forces. This paper reports on the methodology and results of the work, that included a requirements analysis of military groups, and the implementation and observation of a social networking platform within a test community, where the way the tool was used and the profile of individuals’ social networks before and after introduction of the software were analyzed.
Introduction
The nature of military and security operations typically involves distributed, fast paced, complex and fluid operations that bring together organizations and groups working together within a networked environment. Often assembled adhoc to support a mission phase or the sudden onset of a crisis, distributed teams may be unfamiliar with each other and prone to change as an operation develops. Moreover, cultural differences such as language, doctrine, standards and procedures can make interacting and working as a team especially difficult, and more so when team members are not co-located. 

One issue with distributed operations where teams, or individual team members, are not familiar with each other, is the gathering knowledge within the team of what each member knows. In other words, knowing who has specific expertise and with whom specific information should be shared. Awareness of what other team members know makes up a team’s transactive memory [2][3], and research shows this is an essential factor in team performance [1]. Unlike a shared mental model, whereby team members share common knowledge and information, transactive memory refers to a group-level collective system of knowledge and the awareness and understanding of where to find the source of specific expertise within a team, or team of teams [4]. A distributed knowledge system serves to reduce individual cognitive load, enlarge the collective pool of expertise, and minimize redundancy. Furthermore, since situation awareness is a basic component of decision making [5], and depends to a large degree on the information available, team members in military or security operations need to find sources of expertise quickly so that information can be accessed and delivered in a timely manner to support well-informed decision making. Collaboration tools that enhance the ability to build transactive memory rapidly would be an asset for today’s distributed military and security operations.
A drawback of distributed teams relying on technology to communicate and collaborate is that technology can increase ambiguity and artificiality, and add a time lag to interaction that can affect the natural exchange of dialogue [6]. An additional cost is that cues like body language and facial expression, that inform us about the speaker and provide context to conversation, are lacking or may be misinterpreted in technology-mediated conversation [7] [8] [9]. In general, virtual communication in teams is reduced in quantity and quality [10] and these factors can result in difficulty in becoming familiar with other team members and in understanding others’ knowledge and skill set. Familiarity leads to a sense of trust, which is a critical attribute of successful teams [11].  As a consequence it is important to identify means to soften the artificiality of technology in the design of systems that connect distributed parties.

Technology supporting distributed collaboration is developing at a rapid rate, and in the corporate and social worlds more traditional methods for connecting and communicating have often been superseded by internet-enabled social media tools. The web-based social networking platform, like Linkedin and Facebook, is one example, having replaced email in many personal and business communities. The rapid adoption of this kind of technology and the speed at which it is developing is remarkable. Facebook, for example, has grown in a few years from a handful of college students to about 750 million users, half of whom log on to the site every day, and where billions of pieces of content, including photos, videos, new stories, comments, and web links, are shared monthly [12]. Through this advancement in technology long-standing channels for communicating one to one (e.g., phone, letter) and broadcasting one to many (e.g., newspaper, email) have been supplemented by social platforms where people come together virtually, and connect and interact on the basis of many to many. 

There are several features of the way virtual social networking platforms work that might positively impact collaboration amongst distributed teams. One is the ability to passively tap into what other team members share. This element allows an entire network, and the dialogue between members, to be visible to all. As a result, individuals can broaden their contact list and learn about other team members and the information they exchange. Thus, the dynamics of the platform offers a way for building knowledge about other members’ roles and expertise.

Virtual social networking research program
With this in mind, a three year research program was conducted to investigate the usefulness and impact of using social networking within the context of the Canadian Forces. The objective of the program was to begin to understand where, within the military organization, virtual social networking might be an appropriate collaborative tool, and to understand the implications and impact of introducing this kind of technology into a military environment. Of particular interest was whether virtual social networking technology could support interoperability, by expanding contact networks and improving the ability to locate resources and expertise within teams whose members are distributed.

The first step in the program was to investigate the effects of using an enterprise-class virtual social networking platform within a community of the Canadian Forces. A broad initial study was conducted to understand the collaborative work of groups within the Canadian Forces and the potential for their work to be supported by virtual social networking tools. The study included a high-level requirements analysis across a number of groups, the findings of which are reported elsewhere [13] [14]. Through the requirements analysis, a select group, Training Development Officers, was identified as a community suitable for further analysis. 

Approximately 150 Training Development Officers (TDOs) serve in the Canadian Forces. They are distributed across the country and their role is to promote, guide, coordinate, and advise on the application of training and education. TDOs identify needs and requirements in operational job performance, and suggest and implement solutions to problems. They teach in a variety of school settings and manage learning resources. One of the primary duties of a TDO is to develop courses, and conduct working groups and writing boards, for which they must seek out specific expertise and information.
The TDO community was chosen as a group suitable for more in-depth analysis for a number of reasons. First, they are a distributed group, in that many of them do not work face to face. Furthermore, they are often required to seek out individuals with specialized expertise. Consequently a social networking platform might serve them well for making, finding, and maintaining connections. Second, the pace of their day to day work is steady and is amiable to observation and data collection. A fast-paced, frequently changing operational environment could present additional challenges that might hinder the early stages of data collection. Third, the size of the TDO community is large enough to allow social networks to be built.  Groups that are very small are unsuited to reaching out and building a network contact base. Finally, the TDO community has an invested interest in learning about social media themselves since these technologies are potential means for supporting their taskings, such as delivering instruction and training, and conducting boards. Furthermore, the community had tried in the past to establish a virtual social network through other means, such as using GC Connect (a Government of Canada on-line platform), but all previous attempts had failed. The TDOs were interested in finding out why this was so, and were hopeful that another effort would be successful.

Through an initial survey we learnt that most of the TDOs making up this group are officers with many years of service, although less than 5 years as a TDO. The majority are familiar with social media tools in their personal lives, and with social networking websites, such as Facebook, LinkedIn, and Twitter. 

The objective of this portion of the research plan was to provide the TDOs with an enterprise-level social networking platform and to observe use of the tool. We were interested in whether individual social networks changed after the TDOs were connected with this kind of technology, and if so, how. In other words, did networks develop and grow, or diminish, by using the tool, and did the users feel more connected to the TDO community through the use of the technology? We were also interested in ways the virtual social networking toolset would be used by the group, and the opinion of the users regarding the platform provided and social networking technology in general. For example, we were interested in the kinds of tasks the technology was used for; the kinds of features that were important; and the features that were missing for conducting daily tasks.  

Method

Platform Selection

Working closely with the Canadian Defence Academy (CDA), the branch of the Canadian Forces that oversees the TDOs, an appropriate platform was eventually selected. Despite strong support from the community and our points of contact, this process was a lengthy one, taking considerably longer than expected. Because we were aiming to actually implement and deploy a technology so that the community could use it in their day to day work there were many levels of approval required once any candidate tool was proposed, including that of the information technologist (IT) team. Eventually the CDA technical authorities selected a beta version of SABA People (2011) as a suitable platform. SABA is part of the learning system used by the CF and SABA People is an enterprise social networking component that was not yet in use by the CF. Consequently there was interest from the CF’s point of view as to whether SABA People would be a useful and worthwhile investment. A webcast presentation and demo of the toolkit from the SABA People team assured us that this platform would suit the research requirements.

Like other virtual social networking sites, the SABA People platform is an online environment where users can connect with others through dialogue and information sharing. Comments from an individual can be received if those individuals are tagged by the user as ‘followed’. In this way, members receive dialogue and comments from other members they have chosen to be of interest. Within the network, groups can be created around specific topics of interest which members can selectively join.  

Platform Deployment

The SABA People application was first provided to a few technology stewards who were selected to pre-populate the SABA People site and to support new users should they need assistance or guidance in using the tool. Subsequently the SABA People platform was deployed to the entire TDO community, along with an on-line questionnaire asking for each individual’s level of familiarity with other TDOs. The data from this survey would provide a baseline as a measure of an individual’s social network. 

Many problems were encountered with the deployment and introduction of the SABA People software. Most of the difficulties revolved around technical issues, where the network was slow, and the system was cumbersome to use. As a result, individuals quickly became impatient and activity on the site dissipated over time. Nevertheless, about 100 TDOs joined the site, although their level of activity varied and for most eventually ceased. 

The SABA People site was further challenged by an existing Facebook Group dedicated to TDOs. This Group had been created much earlier by a few TDOs as an unofficial place for TDOs to gather for networking and sharing information. At the time the SABA People platform was deployed the Facebook Group was relatively small, but the number of members increased dramatically just before and during the deployment of the SABA People platform. The TDO Facebook Group now has about 150 members. 

Thus, two social networking sites dedicated to TDOs existed at the same time – one that was soon struggling, if not failing, and another that appeared to be active and thriving, providing daily value to the TDOs. This paper provides a comparison view of the two sites, examining the approaches to selection and implementation along with an evaluation based on the TDO community themselves in which they share their opinion of the social networking sites made available to them. The two sites were, the enterprise social networking platform SABA People, officially provided to the TDOs, and the more social, recreational site, Facebook, in which the TDOs created their own Group. As members of both sites the research team were able to observe the activity, although they did not participate. 

Results and Discussion
Several techniques were used for collecting data, including survey, group interviews, and content analysis of the activity on the social networking sites. This latter measure was gained by passive observation of the activity on the sites by the research team, as well as analysis of the activity through a semantic-based visualization tool [15]. The key results are described here but the points described above, relating to deployment approaches and usability of each system, should be kept in mind in the interpretation. Note also that the Facebook TDO Group was in existence before the SABA People platform became available to the TDOs. Although this latter point may have had an impact on level of activity, the researchers believe it was minimal and that there were many more significant reasons for any differences observed.

Platform Deployment
It should come as no surprise that introducing any new technology or software to an established community requires a certain level of support, whether it be through management, training, or the access and ease of use of the technology itself. 

We do not feel that the introduction of the enterprise social networking tool, SABA People, suffered from lack of support from management. That being said, explicit direction or promotion by senior staff after the site was up and running may have been minimal. Whether this fact ultimately affected the experience of using SABA is unlikely, since the Facebook site became successful without any particular push from management or senior staff. The Facebook Group was initiated by TDOs and was subsequently populated by TDOs. No hierarchical structure appears to exist on the site, nor is management identified as site promoters. The advocates of the Facebook TDO Group are the TDO members themselves.  

A more dramatic difference between the two platforms is the ease of use of the new technology and the integration into an individual’s workflow. Based on users’ comments on the SABA site, it was clear from the start that the SABA interface was non-intuitive with many features that are useful in a social tool missing (e.g., real-time chat). Learning how to use the technology took time, something few professionals have room for in their busy days, as well as a significant amount of effort. Achieving tasks using the platform was often difficult and cumbersome, or proved unsatisfactory. In addition, the connection and computer network were slow and sometimes erratic, and the software exhibited irritating characteristics such as automated logout after a short time, requiring the user to re-login several times a day. Much of the activity on the SABA site early on was related to questions and comments about technical issues and discussion about possible workarounds.

In comparison, the Facebook Group site was immediately and easily available with no deployment or technical problems because it was built within a well established social networking platform that had been up, running and freely available publicly for several years. Individuals, if not Facebook users already, simply had to register and join the TDO Group. The interface was relatively easy to use, having been progressively developed since the platform was launched, and the features and functions were varied, integrated, and working.  For example, sharing information could be achieved in a number of different ways (text dialogue, file sharing, video and photo sharing). 

User and Usage Data
The level of activity on both sites was evaluated over a five month research period via passive observation by the research team as members of the sites, as well as by content analysis using the HanDles visualization tool [15]. The research window began when the SABA People was deployed to the TDOs until five months later. A longer observation period of eight to ten months was originally planned but the project end date was drawing near. 

Although about 100 people joined the SABA site, the enterprise platform eventually fell by the wayside, while the Facebook social platform became the primary place where TDOs met and shared information. When the SABA People platform was first deployed to the TDOs the Facebook Group consisted of about one-third (~50) the number of members that it had five months later (~150). Around this time, when membership was relatively low, and prior to final selection of the research platform, there was considerable amount of discussion on Facebook about what tool would be the best choice for the research. Whether discussion prompted non-users to join the Facebook Group is not known but an influx of new members coincides with the introduction of the SABA enterprise platform. 

We wanted to understand from the TDOs’ perspective what their opinions were about using the platforms provided to them, as well as their view on using social networking at work in general. We were also interested in the functionality and usability of both these platforms and whether or not they met the needs of the community. Finally, we wanted to explore content to learn about the kinds of material discussed and shared on the sites.

Data Collection
To gain an understanding about how the social networking sites were used and the TDOs’ experiences, an on-line survey was administered to the TDOs after the SABA social platform had been available to them for five months. This survey also included a follow-up to the question asked of users before they joined the SABA site, focusing on each individual’s level of familiarity with other TDOs. Group interviews were also conducted with a small group (10) of TDOs after the site had been available for about two months. This interview process was included as part of a TDO workshop conducted by CDA. Hence, interviews were carried out before the research observation period ended.

Key Findings

Forty-six individuals, or about one-third of the TDO community, completed the on-line survey. 

The initial survey question identified the percentage of TDOs who had joined either of the social networking sites and those who joined neither. A high percentage of TDOs (37%) joined neither SABA or Facebook during the five month research period. Twenty-six percent joined only Facebook, while 13% joined only SABA, and 24% were members of both SABA and Facebook
. In total then, 63% of respondents had joined at least one of the TDO social networking sites. Most of the people who were not on Facebook or SABA stated that they were too busy at work to be involved in social networking on-line, although they acknowledged that they could see the usefulness of this kind of technology. Slightly more than half of those individuals did not use social networking sites at home either. 

The majority of users felt that TDOs are more connected as a community since becoming members of a social networking site, although none of the SABA-only users felt this way. Facebook TDO Group members said that they would be sorry if the site went down (this was not true for most of the SABA users), and that they are comfortable saying they are on Facebook at work, as were most SABA users. This latter point is in contrast to commentary at the interview sessions, where TDOs clearly acknowledged a stigma at work to being on any social networking site, in spite of the activity being work-related. 
According to the respondents, the most attractive features of using the Facebook Group were, reconnecting with people with whom a member had lost contact and, most importantly, the continuous dialogue that is observable community-wide. Through this dialogue information shared is visible and available to all and the TDOs found this to be a valuable asset. Certainly, observation of the TDO Facebook Group page shows a rich environment, where the community works together as a supportive group, conversing about all kinds of topics, all of which are work-oriented, and where questions, answers, and information are shared freely. This observation is supported by visualizing the data using the HanDles software [15]. HanDles assesses the content of a document, or web-site activity in the case of this research, and forms semantic representations that can be displayed to the user as points on the screen. At the time of writing, the HanDles program had just recently become available to the research team, so the analyses to date are relatively high level. However, the initial HanDles data clearly shows that TDOs use the Facebook Group to exchange information and ideas and to discuss work-related topics and material. Conversations often focus on bettering their environment and the need for social media and collaborative tools in the workplace, but much of the dialogue acknowledges that tools themselves are not the solution. Refreshingly, TDOs as a group appear to recognize the importance of the human component and their hope is to supplement the user and support their roles with appropriate technologies. A considerable amount of discussion follows this line of thinking as members strive to address the challenge by offering suggestions and options. Many of the other topics addressed, not surprisingly, revolved around terms associated with learning.

Despite the positive comments about the Facebook environment, many respondents felt that it was not a 100% solution. Some of the TDOs said that they would prefer a more professional look, and some had concerns with privacy and security while using the site for work. This observation was also noted in the HanDles content data. Having the ability to organize and save discussion posts was a feature on the TDO wish list, as well as having real-time chat that works across the workplace firewall. Having the site integrated with a TDO directory, and having the capability for virtual teleconferencing from Facebook were other wished for attributes. All in all, an integrated toolset was an important concern, so that all essentials are in one place working together. Another desirable feature was the inclusion of an interactive rating-based system where posts and comments from members could be rated for relevance and importance by peers. This process would bring the most beneficial information to the top so that other searchers acquire access to the best references quickly, and are assured by the confidence ratings of their cohort.

Related to the richness of the interactive open environment found on Facebook is the finding that about 75% of survey responders felt that having a social networking site, where members can meet and interact, could make getting to know someone they met on-line easier. This is likely because of the visibility of information shared and the knowledge of who is posting on the sites. The fact that all the SABA People responders felt this way is interesting considering that their overall experience with SABA was not a particularly good one. 

Given the same opportunity to voice their concerns and wishes, SABA users’ responses were more basic, and included statements that related to accessibility, speed, connectivity, and ease of use. One other important comment on the SABA People platform was the lack of activity on the site. An environment that is relatively inactive holds little appeal and is unlikely to attract new members. The Facebook Group may not always have experienced the activity that it enjoys today, but the ease with which individuals could join and participate resulted in rapid growth with a relatively short learning curve. The HanDles data shows a timeline where membership in the Facebook Group was by a small number of TDOs for a long period of time, and that some of the dialogue included discussion on selecting the best platform to supply to our team for the purpose of research. At about the time the SABA platform was deployed membership in the Facebook Group began to grow steadily. Whether this increase was related to the discussion on social networking on the TDO Facebook page, and presumably within the TDO community at large, or whether it was a more direct push by some individuals for TDOs to join Facebook, is not known, nor is it of  concern. More importantly is the reasoning behind the influx of users and the resulting activity on one site, compared to the slow progress in membership numbers and an almost painstaking introduction to the other site. The ease with which a user can join a site and immediately feel that they are part of a community is key to a successful any social network. The SABA activity was also examined using HanDles. Compared to the Facebook site, the amount of activity was minimal, being highest when the SABA platform was first deployed, and falling off quickly after a few weeks of trial. 

The second survey also included an assessment of each individual’s level of familiarity with other TDOs and this data was compared to the baseline data collected before the SABA platform was made available. The measure was in terms of how well one individual knew another professionally.  Focusing only on data related to TDOs that had been members of the TDO Facebook Group for at least three months indicated a perceived network growth of more than 7% for Facebook users, in contrast with a perceived growth of less than 4% for users not involved in work-related social networking. Whether or not this difference in significant is unknown. The sample size and the data collection time window were small which might have made it difficult to obtain strength in the results. However, of more significance is the fact that the method used to determine network size and strength was not as effective or robust as we had hoped. In the context of this TDO community network strength is most likely related to the group as a whole, rather than individual relationships. Thus the measure used, that focused on the degree of familiarityone colleague had with another, was possibly not the most valid measure.   








Conclusion
The research described was initiated to investigate the feasibility, impact, and potential issues of virtual social networking if applied in a military domain. A virtual social networking enterprise platform, SABA, was provided to the TDO community and activity, use, and subjective views of the site were assessed and compared to a publicly available social networking website, Facebook, that was being used by members of the same TDO community. 

The Facebook site is a very active one, where TDOs converse and share on all kinds of topics related to their work and it is clear by observing site use that the TDOs are enriching their work domain by actively participating in a virtual social network. In contrast, although many TDOs joined the enterprise platform the site was relatively poorly populated and inactive over the long-term. 

There are several reasons to account for the difference in use of these two sites.  Usability is key, and users of the SABA platform encountered their fair share of challenges and obstacles that did not exist when using the Facebook site. Level of activity, and sense of community, are other major factors in the success of virtual social networking. Joining a community that is active and where dialogue and discussions are in progress is a motivating factor, that is likely to lead to promotion of the site by word of mouth from one colleague to another. 

One of the research questions of interest was whether users would feel that they became more familiar with each other through using a social networking platform. These findings are limited by the number of users, and by the short time frame in which to collect data. However, a slight increase in our measure of familiarity after the SABA and Facebook sites were being used was noted. Putting aside the limitations of sample size and time, this is perhaps not an unexpected finding given the nature of this particular community. Although dispersed throughout Canada, the TDOs are a close-knit group, and it is possible that in this context the Facebook Group was, and continues to be, successful because it serves as a place for TDOs to come together and talk, rather than using the Group as a medium for getting to know people. Further research is planned to investigate this aspect more fully, particularly with respect to assessing and comparing the benefits and attraction of using virtual social networking sites by established communities with a limited ability to grow given the restricted number members (like the TDOs) to networks that develop more organically with no bounds in number.
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� 	Note that the number of respondents, and consequently the power of the analysis, becomes relatively low for data that considers the four categories of users. 
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