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AbstractWith support from the scholarly literature, the author of this paper argues that to succeed invirtual collaborative teams (VCTs) individuals need to have relationship building skills, whichinclude the ability to establish trust, familiarity, a positive environment/context, and embracingdiversity, as well as communication skills, which include the use of simple language, ambiguity,and knowledge sharing.  The author of this paper further argues that individuals needcollaboration skills, which include autonomy/delegation, motivation, adaptability, andinnovation, as well as technological skills, which include the use of web collaborationtechnologies, and virtual worlds/avatars to engage in successful collaboration in virtualenvironments.  In addition, this paper also argues that despite the many advantages of VCTs,many disadvantages to their use still exist.
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IntroductionVirtual Collaboration Teams (VCTs),generally defined, are groups ofindividuals, geographically dispersed, thatwork together using collaborativetechnology (e.g. chat rooms, e-mail, instantmessaging, video conferencing, etc.) inorder to accomplish organizational goals(Brake, 2006; Cottone, Pieti, Schiavinato,Soru, Martinelli, Varotto, & Mantovani,2009; Fruchter, Bosch-Sijtsema, &Ruohomaki, 2010; Suduc, Bizoi, & Filip,2009; and Zhang, Tremaine, Egan,Milewski, O’Sullivan, & Fjermestad, 2009).Many organizations use VCTs because theyare inexpensive, independent of time andspace, more efficient, more effective, andare better able to share information, thanface-to-face teams (Eom, 2009; Muntean,2009; Suduc, Bizoi, & Filip, 2009; andZhang et al., 2009).Because many organizations use VCTs toaccomplish organizational goals, the authorof this paper argues that individuals needto have relationship building,

communication, collaboration, andtechnological skills, in order to succeed inVCTs.  The author of this paper also arguesthat because of the unique barriers VCTscreate, there is much opposition to theiruse, and they may not be ideal for allsituations.  In the subsequent paragraphs,the author supports these arguments withinformation obtained from scholarlyjournals.
Relationship Building SkillsThe two principal barriers to VCTs—isolation and confusion, are combatedthrough relationship building skills, thatcreate team cohesion, sustainablerelationships, encourage trust, teamfamiliarity, and create a shared contextamong diverse team members(Anonymous, 2010; Brake, 2006; Hastings,2009; Muntean, 2009; Pyoria, 2009;Robert, Dennis, & Ahuja, 2008; Shriberg,2009; and Suduc, Bizoi, & Filip, 2009).Relationship building skills also help todecrease the intensity of conflicts,encourage the sharing of information, build
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a sense of community, and promote claritythroughout the duration of the project(Anonymous, 2010; Brake, 2006; Hastings,2009; Pyoria, 2009; Robert, Dennis, &Ahuja, 2008; and Suduc, Bizoi, & Filip,2009).
TrustTrust is an important element in thecollaborative efforts of VCTs, because trustis the foundation for strong teamrelationships that enable team members togain mutual respect for one another, toappreciate diversity, share information,and to communicate in an openenvironment (Archer & Cameron, 2009;Brake, 2006; Eom, 2009; and Robert,Dennis, & Ahuja, 2008).  Members of VCTscan establish trust by buildingrelationships early on in the project (Brake,2006), and having at least one initial face-to-face meeting (Shriberg, 2009).However, if a face-to-face meeting is notpossible, members of VCTs can postbiographical information and picturesonline for everyone to see, or teammembers can meet one another throughvideo conferencing technologies (Brake,2006; Eom, 2009; and Shriberg, 2009).
FamiliarityFamiliarity is important to thecollaboration of VCTs, because after initialtrust is established, the members mustthen begin the process of familiarization bygetting to know the cultural background ofeach member (Eom, 2009), thegeographical location of each member, andthe knowledge, skills, and abilities eachmember brings to the collaboration effort(Fedorowicz-Laso-Ballesteros & Padilla-Melendez, 2008).  Familiarity also helps todecrease the number of cultural differencesthat can impede the success of VCTs (Eom,2009), enhances the ability of VCTs to buildteam cohesion (Brake, 2006), create anoverarching goal that unites the membersof VCTs (Shriberg, 2009), and helps to buildsustainable relationships within VCTs(Robert, Dennis, & Ahuja, 2008).

Environment and ContextTo aid the relationship building process,VCTs must create an environment thatsupports open communication (Zhang etal., 2009), where the members are familiarwith one another (Eom, 2009), and whereVCTs can engage in active debate (Brake,2006).  In order to create an environmentthat is conducive to collaboration VCTsmust establish a shared context (Cottone,et al., 2009) that unites the diversemembers (Hansen, 2009; Innes & Booher,2010; and Muntean, 2009).  VCTs must alsobe able to adapt to the shared context as itshifts (David, Chand, Newell, & Resende-Santos, 2008), and be willing to acceptfeedback, constructive criticism, and shareinformation, which can be accomplishedthrough the creation of a set of team norms(Archer & Cameron, 2009; Hansen, 2009;Innes & Booher, 2010; Sawyer, 2007; andRobinson & Rose, 2007).
DiversityBecause VCTs are independent of time andspace (Brake, 2006), they are able to havegreater diversity than traditional face-to-face teams.  This is because it is easier tobring together qualified individuals usingcollaborative technology, than would be tocreate a team with similar diversity in aface-to-face environment (David, Chand,Newell, & Resende-Santos, 2008; Fruchter,Bosch-Sijtsema, & Ruohomaki, 2010;Fruchter & Ponti, 2010; and Pyoria, 2009).Such added diversity enables VCTs to makebetter decisions (Anonymous, 2010), bytaking advantage of the knowledge, skills,abilities, mindsets, and culturalperspectives of each individual teammember (Brake, 2006; David, Chand,Newell, & Resende-Santos, 2008; Fruchter,Bosch-Sijtsema, & Ruohomaki, 2010;Fruchter & Ponti, 2010; Hastings, 2009;Muntean, 2009; Pyoria, 2009; Suduc, Bizoi,& Filip, 2009; and Zhang, et al., 2009).
Communication SkillsCommunication skills are important toVCTs, because it is through communication
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that the collaborative effort takes place(David, Chand, Newell, & Resende-Santos,2008; Fruchter, Bosch-Sijtsema, &Ruohomaki, 2010; Fruchter & Ponti, 2010;and Suduc, Bizoi, & Filip, 2009).  In order toensure that everyone is on the same pagein the collaborative effort, VCTs mustensure that their communication is simpleand easy to understand, that ambiguity islimited in all messages, and that knowledgeis readily shared throughout the entireteam (Cottone, et al., 2009; Muntean, 2009;Robert, Dennis & Ahuja, 2008; and Zhang,et al., 2009).
Simple LanguageIn order for VCTs to collaborate in aneffective manner, the team must establish acommon language, which means that allteam members, regardless of theirdiversity, must use the same definitions forthe same words in order to preventmisinterpretations (David, Chand, Newell,& Resende-Santos, 2008; Fruchter, Bosch-Sijtsema, & Ruohomaki, 2010; Fruchter &Ponti, 2010; and Pyoria, 2009).  Anotherway that VCTs can combatmisinterpretations during the collaborativeeffort is to use asynchronouscommunication (Hastings, 2009), likewikis, forums, and message boards, whichgenerally result in messages that are betterthought-out than those presented bysynchronous communication (Suduc, Bizoi,& Filip, 2009).
AmbiguityYet, despite the efforts of using simplelanguage, some ambiguity will always bepresent in VCTs, because there is a lack ofnonverbal communication (Robert, Dennis,& Ahuja, 2008).  To combat this ambiguity,teams can change their preferred methodof collaborative technology (Zhang et al.,2009).  For example, if a teamcommunicates solely through e-mail andinstant messaging, they may try voice-over-IP or video conferencing so that everyonecan speak to one another in a more naturalmanner, and so that the team members cansee the facial expressions of one another.Other ways to decrease ambiguity are tobuild strong relationships (Robert, Dennis,

& Ahuja, 2008), keep the lines ofcommunication open during conflict andmessage misinterpretation (Brake, 2006;Cottone, et al., 2009; and Shriberg, 2009),establish clearly definednorms/conventions (Brake, 2006), and toengage in knowledge sharing (Zhang et al.,2009).
Knowledge SharingKnowledge sharing enables VCTs to debateissues, brainstorm, innovate, and sharethoughts, experiences, and ideas in acollaborative effort (Fedorowicz, Laso-Ballesteros, & Padilla-Melendez, 2008;Pyoria, 2009; Robert, Dennis, & Ahuja,2008; and Zhang, et al., 2009).  In order forknowledge sharing to occur in VCTs, anenvironment that is trusting, free of majorconflicts, and has strong relationships mustbe created (Brake, 2006; Eom, 2009; andHansen, 2009).  The environment of VCTsmust also be understanding, openlycommunicative, minimally ambiguous, andsupportive of new ideas, in order forknowledge sharing to occur (Brake, 2006;Eom, 2009; Fruchter & Bosch-Sijtsema, &Ruohomaki, 2010; Innes & Booher, 2010;Robert, Dennis, & Ahuja, 2008; and Zhanget al., 2009).
Collaboration SkillsBecause the purpose of the existence ofVCTs is to collaborate, it is only natural thateach team member would need a set ofcollaboration skills in order to succeed in avirtual collaboration team (Brake, 2006;Eom, 2009; Robert, Dennis, & Ahuja, 2008;and Zhang et al., 2009).  Thesecollaboration skills include the ability towork autonomously and delegate tasks(Fruchter, Bosch-Sijtsema, & Ruohomaki,2010; and Zhang et al., 2009), the ability tomotivate other members of VCTs (Brake,2006; and Shriberg, 2009), the ability toadapt to changing contexts (Fruchter &Ponti, 2010), and the ability to innovate(Sawyer, 2007).
Autonomy and DelegationVCTs must create team structure bydetermining the level of autonomy given to
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each team member, and how to delegatetasks equally (Brake, 2006; Eom, 2009;Robert, Dennis, & Ahuja, 2008; Shriberg,2009; and Suduc, Bizoi, & Filip, 2009).Because VCTs are diverse, each teammember needs different levels of autonomy(Eom, 2009) and it is the responsibility ofthe virtual collaborative leader, to delegatetasks in a manner that is equal, but stillplays to the knowledge, skills, and abilitiesof each individual team member (Fruchter,Bosch-Sijtsema, & Ruohomaki, 2010;Fruchter & Ponti, 2010; and Muntean,2009).  Autonomy and delegation work incombination with relationship building andcommunication skills in order to ensurethat everyone is working on the same page(Brake, 2006), that each team member isappointed a task that is appropriate fortheir skill level, and the degree ofautonomy they wish to have throughoutthe collaborative endeavor is maintained(Shriberg, 2009).
MotivationMotivation is extremely important to VCTsbecause it is easy for team members tobecome frustrated because of technologicalglitches (Billings, 2009; Cleary, & Marcus-Quinn, 2008; and Nuyens, 2009), languageand cultural barriers (Brake, 2006; andShriberg, 2009), and the increased amountof work that is needed by each teammember to participate in VCTs (Muntean,2009).  To keep the spirit of VCTs alive, it isthe responsibility of the team leader toprovide support to each member of theteam, and to empathize with the teammembers when they voice theirfrustrations (Brake, 2006; and Shriberg,2009).  However, an optimistic persona(Brake, 2006) and regularly checking-inwith each team member on an individualbasis are ways that the leaders of VCTs cancreate sustainable motivation throughoutthe collaborative project (Brake, 2006).
AdaptabilityVCTs must remain practical with regard togoals set and the deliverables that theypromise to the organization (Zhang et al.,2009), because oftentimes the members ofVCTs are also members of local face-to-

face, and other global VCTs as well(Fruchter & Ponti, 2010).  In addition toother duties, the members of VCTs mustalso adapt to changes in collaborativetechnologies (Robert, Dennis, & Ahuja,2008), because the average product lifecycle in the IT industry is six months(Brake, 2006).  Due to the fast-pace ofglobalized business and the cutthroatcompetition that many organizations face,VCTs must be willing to adapt and changethe focus of the project at a moment’snotice (Brake, 2006; and Shriberg, 2009).
InnovationThe diversity of VCTs is a breeding groundfor innovation, and can create a sustainablecompetitive advantage for an organization(Archer & Cameron, 2009; Hansen, 2009;Innes & Booher, 2010; and Sawyer, 2007).In order to encourage innovation, VCTsmust create a culture that is conducive tocollaboration and uses the knowledge,skills, abilities, and cultural perspectivesthat each member of the team brings to thecollaborative effort (Brake, 2006; Shriberg,2009; and Suduc, Bizoi, & Filip, 2009).  Acommon language must be used by theteam members to ensure that everyone ison the same page (Robert, Dennis, & Ahuja,2008), good relationships must exist inVCTs, and the lines of communication mustremain open in order to debate varioussolutions to the project (Eom, 2009;Fruchter & Ponti, 2010; Suduc, Bizoi, &Filip, 2009; Shriberg, 2009; and Sawyer,2007).
Technological SkillsIn addition to relationship building,communication, and collaboration skills,the members of VCTs also needtechnological skills in order to succeed in avirtually collaborative team (Brake, 2006;and Shriberg, 2009). This means that themembers of VCTs must be proficient in theuse of web collaboration technologies, andvirtual worlds and avatars (Billings, 2009;Finkel, 2011; Nuyens, 2009; and Owens,Davis, Murphy, Khazanchi, & Zigurs, 2009).The members of VCTs need technologicalskills because one of the major problemsfaced by team members are technical
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glitches, which can result in members ofVCTs not participating in the collaborativeeffort (Brake, 2006; and Shriberg, 2009)
Web Collaboration TechnologiesIn order to decrease the amount oftechnical glitches it is vital to the success ofVCTs that all members are using the sametechnological platform for thecollaboration effort (Hastings, 2009).  Forexample, team members using Skype®video conferencing software, cannotcommunicate with those team membersusing Go-To-Meeting® voice-over-IPsoftware, and vice versa.  However, thereare many options for VCTs to choose fromwhere web collaboration technologies areconcerned, these options include: chatrooms, e-mail, voice-over-IP, videoconferencing, digital whiteboards, forums,message boards, instant messaging, andeven the use of virtual worlds/avatars(Brake, 2006; Cottone et al., 2009; Robert,Dennis, & Ahuja, 2008; and Suduc, Bizoi, &Filip, 2009).  Nevertheless, regardless ofthe form of web collaboration technologychosen by VCTs, the technology shouldincrease knowledge sharing, manage tasksmore efficiently, delegate work in anefficient manner, and decreasemisunderstandings and ambiguity amongteam members (Fedorowicz, Laso-Ballesteros, & Padilla-Melendez, 2008).
Virtual Worlds and AvatarsVirtual worlds, generally defined, areplaces on the internet that allow themembers of VCTs to recreate face-to-facemeetings in the virtual realm (Billings,2009; Finkel, 2011; Nuyens, 2009; andOwens et al., 2009).  The members of VCTsparticipate in these virtual worlds by usingavatars, which are digital representationsof team members in a virtual world(Billings, 2009; Finkel, 2011; Nuyens, 2009;and Owens et al., 2009).  Although virtualworlds and avatars, are relatively newtechnologies (Owens et al., 2009), they arebeing used by VCTs in organizations likeIBM, NASA, the Massachusetts Institute ofTechnology (MIT), British Petroleum (BP),and the Harvard Law School (Owens et al.,2009).

What differentiates virtual worlds andavatars from other, more traditionalcollaborative technologies is theavailability of non-verbal communication(Nuyens, 2009; Owens et al., 2009).Because when the members of VCTs usevirtual worlds, their avatars can react tocomments using gestures, body language,speech, sketch, facial expressions, andtouch, which are generally, not available inother collaborative technologies (Nuyens,2009; Owens, et al., 2009).  Because virtualworlds are inexpensive, reduce the cost oftravel, and reduce the time to build andmaintain physical assets, (Nuyens, 2009)they create a competitive advantage fororganizations.  VCTs are beginning toexploit the use of avatars and virtualworlds for long distance planning, moreeffective collaboration, and strategymeetings (Finkel, 2011).However, because avatars are completelycustomizable (Billings, 2009; and Finkel,2011) thirty percent of organizations haveput dress codes and behavior codes inplace for the avatars of VCTs in order toensure that avatars are not offensive to thediverse members of VCTs (Finkel, 2011;and Owens et al., 2009).
OppositionDespite the advantages of VCTs, whichinclude decreased costs, greater teamdiversity, enhanced decision-making, moreinnovation, better communication, and avast array of other positive aspects(Anonymous, 2010; Brake, 2006; Cottone,et al., 2009; David, Chand, Newell, &Resende-Santos, 2008; and Shriberg, 2009)there exists in the scholarly literature,much opposition to the use of virtualcollaboration teams.  The opposition to theuse of VCTs includes the superiority offace-to-face communication (Brake, 2006),the increased amount of misinterpretationsexperienced by VCTs (David, Chand,Newell, & Resende-Santos, 2008; andFruchter, Bosch-Sijtsema, & Ruohomaki,2010), the social complexity that diversityadds to the collaborative effort (Conklin,2005), and the barriers faced by VCTs(Brake, 2006; and Shriberg, 2009).
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Face-to-Face Versus Virtual
CollaborationOne of the principal arguments inopposition to the use of VCTs is thatcollaborative technologies cannot replaceface-to-face collaboration (Brake, 2006;Pyoria, 2009; and Shriberg, 2009).  This isbecause the success of VCTs depends onthe ability of the team to cross physical andcultural differences (Fedorowicz, Laso-Ballesteros, & Padilla-Melendez, 2008),there is more conflict in VCTs than in face-to-face teams (Anonymous, 2010), and it ishard to establish common ground and forthe members of VCTs to bond with oneanother (Anonymous, 2010).  Otherreasons for the superiority of face-to-facecommunication include, the inability ofsome individuals to become comfortableworking with VCTs (Cleary & Marcus-Quinn, 2008), the difficulty of knowledgesharing in VCTs (Robert, Dennis, & Ahuja,2008), and a lack of non-verbalcommunication cues (Robert, Dennis, &Ahuja, 2008).  There is also concern overthe amount of time that it takes themembers of VCTs to type messages on akeyboard when using chat room or instantmessaging technologies (Cottone, et al.,2009), and the need for everyone to use thesame technological platform (Hastings,2009).  There is also the common problemof technical glitches causing the membersof VCTs to cease participating in thecollaborative endeavor because of a lack ofmotivation (Cleary & Marcus-Quinn, 2008).
MisinterpretationsAnother opposing paradigm to the use ofVCTs is that communication in VCTs ismore difficult, because of a lack of non-verbal cues, additional information, andconcurrent feedback (Robert, Dennis, &Ahuja, 2008).  Communication in VCTs alsoincreases the cognitive load on theparticipants, because the team membersmust process the information they receive,and then type their replies when usinginstant messaging or chat roomtechnologies (Cottone, et al., 2009; andRobert, Dennis, & Ahuja, 2008).  The use ofchat room technologies also increases thelikelihood that multiple conversations on

different topics are occurringsimultaneously (Robert, Dennis, & Ahuja,2008).  Another barrier to VCTs is thatmembers can easily misinterpret e-mailmessages, since there is a lack ofsupporting information in the message(Cottone, et al., 2009; and Robert, Dennis, &Ahuja, 2008).  In addition to messagemisinterpretations (Robert, Dennis, &Ahuja, 2008), VCTs must also overcomelanguage barriers (Brake, 2006), culturalbarriers (Shriberg, 2009), contextualbarriers (Cottone, et al., 2009), and eventime-zone barriers (Brake, 2006) in orderto ensure that effective communicationtakes place.
DiversityStill another opposing paradigm to the useof VCTs is that the use of diverse teams,adds social complexity (Conklin, 2005) tothe collaborative effort, which complicatesthe dynamics of VCTs.  This socialcomplexity causes some scholars (Conklin,2005; Fruchter, Bosch-Sijtsema, &Ruohomaki, 2010; Pyoria, 2009; andRobert, Dennis, & Ahuja, 2008) to arguethat homogeneous teams collaborate moreeffectively than heterogeneous teams.  Thisis because homogeneous teams share acommon language, have alreadyestablished relationships, and have ahistory together, all of which will help toeliminate conflict in the collaborative effort(Fruchter, Bosch-Sijtsema, & Ruohomaki,2010; Pyoria, 2009; and Robert, Dennis, &Ahuja, 2008).
Virtual Team BarriersYet, the most prevalent opposition to theuse of VCTs is the sheer number of barriersthat VCTs face, which include physicallocation, time zones, national, professional,and organizational cultures, and differentaccess to technologies/infrastructure(Fruchter, Bosch-Sijtsema, & Ruohomaki,2010).  Other barriers faced by VCTsinclude the lack of non-verbalcommunication, the behavior of avatars,and the security of virtual worlds (Billings,2009; Brake, 2006; Finkel, 2011; Nuyens,2009; and Owens, et al., 2009).  Still otherbarriers that VCTs face include the
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difficulty of information sharing (Robert,Dennis, & Ahuja, 2008), technologicalglitches (Cleary & Marcus-Quinn, 2008),and ambiguity (Cottone, et al., 2009; andDavid, et al., 2008).  As well as divertedattention (Fruchter & Ponti, 2010),personality differences in the members ofVCTs (Eom, 2009), cultural differences,(Brake, 2006; and Conklin, 2005), and awillingness to share information amongteam members (Eom, 2009).
ConclusionIn summation, the peruser has seen thatthe skills needed to collaborate in a virtualenvironment include relationship building,communication, collaboration, andtechnological skills.  The reader has alsoseen that despite the many advantages ofthe use of VCTs, there is still, muchopposition to their use, because of themultiple barriers uniquely faced by VCTs,and because many people still prefer face-to-face collaboration to the use of VCTs.
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