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        Introduction

        This course will cover the basics of project management life cycles, and theories about how teams and groups behave. It will
          also introduce the skills of systems thinking and reflective practice. 
        

        This OpenLearn course provides a sample of postgraduate study in Computing and ICT.
        

      

    

  
    
      
        Learning outcomes

        After studying this course, you should be able to:

        
          	understand the roles, functions and dynamics of the members of a team, including comparisons between different types of teams

        

        
          	identify barriers to effective team work in a virtual environment and propose solutions

        

        
          	review and comment on team activities in a virtual environment and develop insights to make recommendations for future good
            practice
          

        

        
          	undertake personal and organisational activities associated with working in a virtual team.

        

      

    

  
    
      
        1 Why work together virtually?

        People have the capacity for thought, and from this can learn and develop so that they can gain knowledge and create artefacts.
          Individuals have cognitive abilities. By combining with other people, the capacity for knowledge and development is increased as knowledge is distributed across
          the group. Sharing and building knowledge can take place either formally or informally. The industrial revolution in Britain saw the change from small-scale working to large, factory-based production. The types of skills required and the
          pattern of work also changed. While working in groups has always been a feature of human interaction, this was one of the
          earliest instances of technology and group working coming together. The significance of working together is that more can
          be achieved than by individuals working on their own.
        

        This course makes a distinction between a team, a group and a community of practice. However, much of what you will learn about collaboration in a team in a virtual environment can also be appropriate to the
          more informal interactions implied by the use of the terms ‘group’ and ‘communities of practice’.
        

        Working in teams implies that goals and roles are defined. This articulation of responsibilities gives structure. The team is organised so that more can be achieved
          than in less formal settings. 
        

        There are many variations between a team in which all members are physically collocated and a completely virtual team. Even collocated teams may use electronic communication and members may not be physically present all of the time. In looking at communication between
          team members, whether in a collocated or virtual team, it can be helpful to distinguish between synchronous and asynchronous interactions. Whereas synchronous interactions happen at the same time, asynchronous interactions are separated in time.
        

        While we shall focus on project teams, much of the theory also applies to operationalteams and to communities of practice.
        

        
          
            Activity 1

          

          
            
              In a collocated team, why might a team member not be physically present? How could electronic communication be of benefit
                in this case, whatever the reason?
              

            

            View discussion - Activity 1

          

        

        
          1.1 Interactions: technology and people

          Individuals, groups, teams and communities of practice use technologies (tools) to support their work and social activities.
            These technologies are used for communication, planning and record keeping and the many other activities associated with working together or completing a task. There are growing numbers of working environments where colleagues interact electronically. Many people have experience
            of working with others who are not in the same building. It is reasonable to assume that this is not difficult as there are
            now so many ways of communicating. The telephone and email is commonly used, but also telephone conferencing, video conferencing,
            software which combines text, video and audio, and so on.
          

          
            
              Activity 2

            

            
              
                Select an electronic tool that you commonly use to interact with colleagues or friends. How much do you know about the features
                  of this application? How might you identify whether there was something else within this application that could be useful
                  to you? If there was more to learn about the tool, would you know how to find out about it?
                

              

              View discussion - Activity 2

            

          

          
            
              Author’s reflection

            

            
              Microsoft Outlook is the email application used most widely by The Open University’s office-based staff. It has many features
                of which I was unaware. Talking to a colleague I noticed that she had coloured flags on emails in her inbox and that she could
                group the emails by these coloured flags. I was intrigued, because I had recently been feeling that dealing with email required
                me to move rapidly from one subject to another. I identified that using these flags might enable me to organise my email so
                that I could deal with related topics at the same time. I still need to do some manual sorting but the time taken in learning
                this feature of Outlook was worth it for me as it reduced the fragmentation of my time. This improvement in efficiency of
                using a form of electronic communication started with a face-to-face interaction.
              

            

          

          This course looks at some of the key principles behind working in a virtual team and the impact of technology on collaboration.
            Tools for collaboration and techniques for evaluating software tools and technologies are discussed. By the end of this free
            course you should have knowledge and insights into the principles, but also have some experience of using tools to communicate
            and collaborate. The course will enable you to develop skills in evaluating and choosing tools to support a virtual team,
            or if you do not have this choice you will be able to understand the limitations for your team of the tools available and
            then work more effectively with them.
          

          
            
              Activity 3

            

            
              
                Imagine that you are going to be working in a team where the team members will meet face-to-face once, for a briefing by senior
                  management. This briefing will cover the technical details of the project and no time is allocated to meet informally with other team members. Thereafter, there will be regular meetings, all of which
                  will be by remote conferencing. Which aspects of this situation are already familiar to you and which aspects are new to you?
                

              

              View discussion - Activity 3

            

          

          There are three aspects to electronic collaboration: the technology, the people, and the processes (Figure 1). Attention needs
            to be given to all three of these if the collaboration is to be successful. 
          

          
            [image: People, processes and technology as components for virtual project teams]

            Adapted from Coleman and Levine, 2008, p. 23

            Figure 1 People, processes and technology as components for virtual project teams 

            View description - Figure 1 People, processes and technology as components for virtual project teams ...

          

          Working in virtual teams started several decades ago, based on technology that has developed over the last century. This development
            can be seen in Table 1.
          

          
            Table 1 Development of technology towards virtual collaboration

            
              
                
                  	Period
                  	Technology
                  	Type of interaction
                

                
                  	1800s
                  	telegraph
                  	one-to-one communication, asynchronous
                

                
                  	1900s
                  	telephone
                  	one-to-one communication, conference calls, synchronous
                

                
                  	1970s
                  	fax
                  	one-to-one, one-to-many, fast delivery of written communication, asynchronous
                

                
                  	1980s
                  	email
                  	one-to-one, one-to-many, very fast delivery of digital files, asynchronous
                

                
                  	1995 onwards
                  	virtual team and workplace software
                  	many-to-many, shared access to secure virtual file structure and communication, usually asynchronous
                

                
                  	2005 onwards
                  	web-based virtual team space software
                  	many-to-many, shared access to virtual workspace, can be synchronous or asynchronous
                

              
            

            (Coleman and Levine, 2008, p. 71)

            View description - Table 1 Development of technology towards virtual collaboration

          

          Examples of many to many communications which can be used by virtual teams are:

          
            	forums

            	wikis

            	blogs

            	audio conferencing

            	video conferencing

            	specialist collaboration tools

            	shared virtual storage areas.
            

          

          The ability of users to generate content, to be active participants rather than passive consumers, is an aspect of the development
            of the World Wide Web sometimes known as Web 2.0. The development of Web 2.0 can be very important for virtual teams because
            the new Web technologies and services allow the shared use of tools independent of computer operating systems, the type of
            device being used to interact with the Web, and the organisational infrastructure of the users.
          

          Changes in technology have led to changes in working practices, and these changes have themselves driven development in tools
            for collaboration. 
          

        

      

    

  
    
      
        2 Teams

        The word team is often used generally in work or social contexts without strict regard for any formal definition. For the
          purposes of professional practitioners and academic study it is necessary to ensure that there is common understanding of
          the meaning of the term ‘team’.
        

        The terms ‘group’ and ‘team’ are often used interchangeably with little or no distinction being made. Some authors, such as
          Katzenbach and Smith (1993), argue that just as groups are greater than an aggregation of people, so teams are more than just
          a group of people. While there are various definitions of a group, they all agree on this point: that a group is more than
          just an aggregation of people.
        

        Jaques and Salmon (2006) follow exactly this definition when they describe the qualities that a group must have for it to
          be considered more than just a collection of people, although it may have the qualities to differing extents:
        

        
          	Collective perception: members are collectively conscious of their existence as a group.
          

          	Needs: people join a group because they believe it will satisfy some needs or give them some rewards such as recognition or self
            understanding through feedback.
          

          	Shared aims: members hold or quickly develop some shared aims or ideals which bind them together. The achievement of these shared aims
            may be one of the rewards.
          

          	Interdependence: members are interdependent insofar as they are affected by, and respond to, any event that affects any of the group’s members.
          

          	Social organisation: the group comprises a social unit with norms, roles, statuses, power and emotional relationships.
          

          	Interaction: members influence and respond to each other in the process of communicating. The sense of groups exists even when members
            are not collocated, such as when they are part of a virtual group.
          

          	Cohesiveness: members want to remain in the group, to contribute to its wellbeing and aims, and to join in its activities.
          

          	Membership: two or more people interacting explicitly or implicitly for longer than a few minutes constitute a group, if there is recognition
            of mutual bonds.
          

        

        In contrasting groups and teams, Jaques and Salmon (2006, p. 6) propose that groups of people ‘come together to share knowledge
          for personal development or to learn from each other through discussion’. In contrast, they define teams as ‘groups that are
          engaged in a task or project geared towards an end product or decision’. Therefore, in Jaques and Salmon’s view, teams are
          a subset of groups.
        

        Katzenbach and Smith distinguish between working groups and teams. This is illustrated in Table 2.

        
          Table 2 Differences between working groups and teams

          
            
              
                	Working groups
                	Teams
              

              
                	A strong, clearly focused leader is appointed
                	Shared leadership responsibilities exist among members
              

              
                	The general organisational mission is the group’s purpose
                	A specific well-defined purpose exists that is unique to the team
              

              
                	Individual work provides the only product
                	Team and individual work develop products
              

              
                	Effectiveness is measured indirectly by the group’s influence on others
                	Effectiveness is measured directly by assessing team work products
              

              
                	Individual accomplishments are recognised and rewarded
                	Team celebration occurs. Individual efforts that contribute to the team’s success are also recognised and celebrated
              

              
                	Meetings are efficiently run and last for short periods
                	Meetings have open-ended discussions that include active problem solving
              

              
                	In meetings members discuss, decide and delegate
                	In meetings members discuss, decide and perform real work together
              

            
          

          (Adapted from Katzenbach and Smith, 1993)

          View description - Table 2 Differences between working groups and teams

        

        
          
            SAQ 1

          

          
            
              Based on the previous discussion, characterise, in the form of a table, the differences between two types of groups that are
                likely to be encountered in a workplace: a work group of individuals carrying out similar or related activities, and a team.
                What is the main similarity between a work group and a team?
              

            

            View answer - SAQ 1

          

        

        
          2.1 Types of teams

          As discussed above, a team has a specific well defined purpose or goal. A project team is one which is formed to achieve the
            goal of a specific project. In a project team, people are assigned roles and responsibilities. Project teams are often put
            together in order to achieve a goal that is too large or complex, or would take one person too long, to complete in the time
            that is available. Therefore, teams must be able to manage this by breaking down the overall goal into smaller tasks and distributing
            these among the members of the team. 
          

          A project team may be the type of team most commonly envisaged when thinking about teams. A project team is usually viewed
            as a team which comes together at the beginning of a well defined project, who work together until it is completed and then
            disband. In practice, project teams evolve. This may be planned, for example by bringing in team members with specific expertise
            for particular tasks within the project. Other changes can occur: team members leave the company, are re-allocated elsewhere,
            or fall ill, and new members may join to replace them. The project itself may be redefined, or the environment in which it
            is taking place may change. Whatever the reason, a project team is very likely to face the challenges of change. 
          

          Other teams exist, such as operational teams, which may initially appear to be less well defined than project teams. In your
            own work you may experience different types of teams. There are also differences in whether teams are collocated or virtual.
            This will be explored in the next section.
          

        

        
          2.2 Virtual teams

          To be successful, team members need to communicate. The traditional way of doing this is through meetings both formal and
            informal. Such meetings would be face-to-face. However, when team members are remote, face-to-face meetings become impossible
            (or impractical) and the team must become virtual. You will often find that the terms virtual team, virtual working and distributed team working are used slightly differently, which can be confusing. To avoid this confusion we shall start this section by looking
            at what we mean by a collocated team, and then examine several definitions of the term virtual team and discuss their similarities
            and differences.
          

          
            
              Activity 4

            

            
              
                Read the introduction (pages 140 to 144) of the article ‘Distance matters’ by Olson and Olson (2000) linked below. As well
                  as giving a general overview of remote and collocated working in 2000, there is a specific definition used by these authors
                  to define collocated work. What is their definition?
                

                Distance matters

              

              View discussion - Activity 4

            

          

          The discussion in Olson and Olson shows that collocation is not just a matter of distance, it is also time. A naive definition
            of collocation is closeness in terms of physical distance. However, one can also be remote in terms of time. So, there are
            two dimensions to remoteness: space and time.
          

          There are several definitions of a virtual team in the literature; here are a few: 

          
            	Edwards and Wilson (2004) say that ‘virtual teams are groups of people who find themselves separated by distance and/or time,
              yet have common tasks to perform’. 
            

            	The glossary in Brown et al. (2007) states that a virtual team is ‘a group of individuals who work together towards common
              goals primarily by using computing technology, and who are usually located remotely from each other’. 
            

            	Levi (2007) refers to Driskell et al. (2003) to give the definition: ‘A virtual team is any team whose memberinteractions are mediated by time, distance and technology’. Levi goes on to comment that ‘the core feature is not the technology,
              but that the team works together on a task whilst physically separated,’ and that ‘virtuality is a matter of degree; mostvirtual teams have some face-to-face contact’. 
            

            	Rad and Levin’s (2003) approach differs from the other definitions in that they start by talking about a virtual project,
              so that the virtual team is the team that undertakes the virtual project. They acknowledge that a virtual team’s members may
              be from more than one organisation and may not be collocated so that they may not meet face-to-face at any time.
            

          

          
            
              Activity 5

            

            
              
                Examine the definitions given above to assess the extent to which each addresses the two aspects of remoteness, space and
                  time.
                

              

              View discussion - Activity 5

            

          

          The common features in all the above definitions are as follows:

          
            	there is a goal to be achieved or a task to be performed 

            	individuals or groups are not necessarily physically collocated

            	team members may be separated by time

            	technology is used for communication.

          

          To be a virtual team the team members would be separated by distance, at least, there does not have to be separation in time.
            However, some face-to-face meetings may take place, either because the structure and resources of the team allows for this
            or the team members talk about the tasks they are undertaking for the virtual team during other work. In such cases the team
            is not fully virtual, but the principles of operating in a virtual team still apply as a significant proportion of the team
            work is virtual. Another possible situation is that some team members are collocated and others are remote. This is a virtual
            team as some proportion of the team work is virtual.
          

          A team can be virtual without a difference in time. This means that a virtual team may interact either synchronously or asynchronously,
            or a combination of both. Even if all the interaction is synchronous, then the team is a fully virtual team if there is distance
            between the team members. A converse example, of the team all being in the same place but not all at the same time, is a hospital
            ward. There are staff on duty all the time, but the staffing changes from one shift to another. There can be face-to-face
            ward meetings when shifts change, and electronic and paper records are used to ensure that all necessary information is available
            to staff currently on the ward. Typically there is a large whiteboard with each patient’s name, the name of the consultant
            responsible for them, their named nurse and any additional information, such as dietary requirements or appointments off the
            ward. This white board is usually placed near the nurses’ station, a readily available source of important information to
            whoever is there. 
          

          
            
              Author’s reflection

            

            
              My own experience is of working in virtual teams in two ways:

              
                	The team is physically reasonably closely located, for example in the same building but not necessarily sitting together and
                  the team chooses, for whatever reason to communicate electronically for some part of their work.
                

                	The team members are located in different towns/countries/continents (time zones) from at least some of the other team members
                  and the project manager.
                

              

              From a practical point, if I am asked to participate in a virtual or a distributed team I think it would be important to check
                whether my understanding is the same as that of other team members.
              

            

          

          So, a virtual team is one where there are common tasks to be performed by people who are separated by distance and/or time
            and their interaction is electronic. Also, from the perspective of this course, only a proportion of the interaction needs
            to be virtual. 
          

          The use of the term ‘distributed team’ may suggest that the team is separated on the dimension of space alone. However, many
            published authors use the term ‘distributed team’ to mean the same as ‘virtual team’, and this course uses the two terms synonymously.
            Another term you may see is a dispersed team. This may be used to mean a team that has been working together in a collocated way and has then been moved to being separated
            by distance or time. However, other authors use ‘dispersed’ in the same way as ‘distributed’. It is therefore important to
            understand the individual authors’ definitions of ‘virtual’, ‘distributed’ or ‘dispersed’, although a definition may be implied
            rather than explicit. 
          

          There are possible variations in the extent to which members of a team may be working at different times and/or in different
            places. Figure 2 shows the possible variations of time and place in the Johansen (1988) time–space matrix.
          

          
            [image: Time–space matrix]

            (Johansen, 1988)

            Figure 2 Time–space matrix 

            View description - Figure 2 Time–space matrix 

          

          
            
              SAQ 2

            

            
              
                Give the definition of a virtual team as used by this course. Which of the four possible combinations of time and place best
                  represents a collocated team in the Johansen time–space matrix? To what extent are the remaining combinations virtual? Give
                  your reasons.
                

              

              View answer - SAQ 2

            

          

          
            
              Activity 6

            

            
              
                List the benefits of a virtual team over a collocated team from the point of view of:

                
                  	the team as a whole

                  	the individual team member.

                

              

              View discussion - Activity 6

            

          

          The importance of virtual teams is that they enable wider choices to be made about people and working practices. Whether this
            is always beneficial can be debated but current practice shows that working in virtual teams is increasing and therefore being
            able to work effectively in this way is significant for both individuals and businesses. 
          

        

        
          2.3 Team size

          Many people agree that six is a critical level for the number of people in a group in all sorts of situations. In a team with
            less than six members it can be difficult for individual members to express themselves. The feeling of closeness in a small
            team, whether face-to-face or virtual, can sometimes make it difficult for individuals to show their feelings, particularly
            about the team and team issues. As the size of the team increases, the culture of the group can change. Individuals can feel
            less constrained by the norms within the group and be more prepared to express themselves. The leadership and other roles
            tend to become more established as activities associated with organising and managing the team increases because of the size
            of the team. When the team has around 12 to 25 members, the likelihood of face-to-face or virtual interaction between all
            team members decreases and simultaneously subgroups tend to emerge. 
          

          When a team contains more than 25 members, effective interaction between everyone is almost impossible. Rooms aren’t large
            enough to hold everyone, or technology is unable to facilitate the scale of simultaneous interaction required. In a virtual
            team of this size, there are likely to be so many email and conference messages sent that some may get overlooked or ignored.
            A large group may split into subgroups and this can be managed by allocating subtasks to the subgroups so that the benefits
            of working in a smaller group or team can be achieved. 
          

          Jaques and Salmon (2006) summed up the changing dynamics as the size of teams grows, explaining that in a small group it is
            easy to think but difficult to feel, and in a large group the opposite is likely to be the case. In a smaller group the communication
            is less complex and, whether physical or virtual, there is a greater feeling of proximity to others and hence a greater cohesion
            within the group. In a larger group individuals can feel less constrained by the norm. In a large group there can be a tendency
            for communication to become more formal, but individuals may be more aware of their feelings, so views may become polarised
            and conflict is more likely, which leads to increasing tension. Figure 3 illustrates some of the characteristics of teams
            that change as the number of members grows.
          

          
            [image: Changing characteristics of teams with increasing membership]

            (based on Jaques and Salmon, 2006, p. 11)

            Figure 3 Changing characteristics of teams with increasing membership 

            View description - Figure 3 Changing characteristics of teams with increasing membership 

          

          Inevitably, people leave a team or join it. As Figure 3 illustrates, as the size of the team changes, so do a number of other
            factors, including the number of people that everyone in the team can interact with. Adding an extra person to a team increases
            the number of communication paths, each of which has to be managed. For example, there is one communication path between two
            people, three communication paths between three people, six between four people, ten between five people, and so on, as illustrated
            in Figure 4. As there are more people to interact with, so there are more people to have their say in meetings and online
            discussion forums.
          

          
            [image: The number of communication paths between two, three and four people]

            Figure 4 The number of communication paths between two, three and four people

            View description - Figure 4 The number of communication paths between two, three and four people

          

          The number of communication paths between pairs of participants is related to the total number of participants, n, according to the following formula:
          

          
            	Number of paths = (n ( n –1)) / 2
            

          

          A typical, simple message might contain information sent by one person to a second person and then, along the same pathway
            but in the opposite direction, a reply from the second person to the first. This shows that each path has two directions.
            Hohman (1997) explains that in practice communication may become further complicated by information being passed via other
            people. For example, if person A sends a message to person B, and person B sends the message on to person C, then the route
            from A to C is via B, which is a different route from the direct A to C channel.
          

          
            
              SAQ 3

            

            
              
                
                  	How many distinct communication pathways are there between individuals in a team of 6, if the individual paths but not the
                    direction, are considered?
                  

                  	Why might email not be a good discussion medium for a team of size 10? What alternatives might there be?

                

              

              View answer - SAQ 3

            

          

          The preceding discussion may give you the impression that in terms of team size, small is preferable. However, there are benefits
            to working in a large team; the larger the group, the greater is the pool of talent and experience that is available to the
            team for solving problems or sharing effort.
          

        

        
          2.4 Roles in teams

          Members of a team do not only undertake the tasks that lead to achievement of the goal. They also need to undertake activities
            or tasks that enable the team to function effectively. This course distinguishes three types of roles within teams:
          

          
            	technical role

            	functional role

            	team role.
            

          

          This distinction into three types of role is developed from the discussion in Boddy and Buchanan (1992) of three types of
            skills: process, content and control. Tasks associated with the technical role, those required to achieve the project or operational
            goal, are usually clearly allocated with well defined responsibilities and milestones. Typically the ability of an individual
            to fulfil the technical needs of the project or operational goal is the primary reason for selection or allocation to a team.
            
          

          The second category of work consists of the management activities which are required to make the individual members of the
            team function effectively as a team. These are activities or tasks related to the process of team organisation and management.
            Often referred to as functional roles, they can appear to be of secondary importance when compared to technical roles. However,
            ensuring that team members work constructively together will prevent the team from drifting aimlessly, sometimes acrimoniously,
            and hence risk missing the deadlines. Functional tasks should be well defined and are best carried out by team members having
            particular roles. However, these roles may change and be undertaken by different team members over the period of the team
            working.
          

          Team roles are about the way team members interact with each other in order to facilitate team processes and the progress
            of the team towards its overall goal. Team roles have more to do with personal qualities and preferred ways of working than
            with function within the team.
          

          
            
              Activity 7

            

            
              
                Recall any team in which you are involved or have been involved in the past. How were you selected for this team? How much
                  of the selection was based around the technical skills required for the role and how much about the wider needs of the team,
                  for example in being able to fulfil a functional (organisational) role or have particular personality or role attributes?
                

              

              View discussion - Activity 7

            

          

        

        
          2.5 The environment of a team

          The team environment consists of the space in which they are located, the organisation to which the team belongs and the technology
            available to the team. If a team is collocated, the immediate physical environment in which they work is visible. The organisation
            will be within a particular business sector and this sector will have an established culture or set of conventions, which
            also forms part of the team environment. Furthermore, the country in which that part of the organisation the team is based
            in will provide a legislative environment and cultural background. Of course, team members of a collocated team might not
            be from the same country background as the organisation, thereby adding to the cultural diversity within the team environment.
            However, when creating collocated teams there is often a tendency to look for people locally to fulfil the needs of the team,
            so there is a likelihood that the team will have members with similar cultural backgrounds and who are familiar with the local
            legislative environment. If so, this can more easily lead to a common understanding of social and ethical issues and team
            members being likely to work within common professional frameworks. 
          

          The identification of the environment of a virtual team is more complicated. Team members may reside in different countries
            and have different cultural backgrounds. Their business and legislative environments may be different, which can influence
            their behaviour or affect the environment in which they are working. For example, the pattern of a typical working week varies
            from one country to another, and public holidays are often different. This course does not go into detail regarding legislative
            differences, but it is an aspect that must be kept in mind when considering contracts and other legal obligations for the
            team and its members. 
          

          The workspace of a collocated team is usually easily visible to all team members; for example, it might be an area with workstations
            appropriate to the type of work being undertaken with charts and white board on the wall. A virtual workspace may be less easily visible since team members may have to access the virtual workspace as an activity additional to using
            their workstation for their own project tasks. Typically, virtual workspaces contain similar information to physical workspaces,
            such as schedules, allocated tasks, and outstanding issues. The form of the virtual workspace can be whatever is agreed by
            the virtual team, although in practice this may be limited to what is available within the organisation or to the tools with
            which most team members are familiar. Virtual workspaces can vary enormously and can consist of one or more of a centrally
            held file structure, email, websites, collaborative tools such as forums and wikis and specially created environments in virtual
            worlds such as Second Life.
          

        

      

    

  
    
      
        3 Projects

        The literature for practitioners and those studying project management defines projects in a variety of ways. The Association
          of Project Managers in the UK defines a project as:
        

        
          a unique transient endeavour undertaken to achieve a desired outcome.

          (APM, 2006, p. 150)

        

        There is a British Standard for project management, BS6079, prepared by representatives from a cross section of industrial
          bodies, which defines a project in more detail as:
        

        
          a unique process, consisting of a set of co-ordinated and controlled activities with start and finish dates, undertaken to
            achieve an objective conforming to specific requirements, including constraints of time, cost and resources.
          

          (British Standards Institution, 2000, p. 10)

        

        While at first sight these, and other, definitions in the literature may look quite different, the common features of a project
          are:
        

        
          	it has a start and an end

          	it has a unique purpose, sometimes explained as ‘to bring about beneficial change’

          	it has resources, budgets and schedules

          	people work on the project tasks

          	there is some measure of the quality or effectiveness in achieving the goal.

        

        For some industries or sectors, working on projects is their normal way of working. For example, in the construction industry
          most activity occurs as part of a project. Other industries work on activities that are ongoing, although they may vary over
          time, which are known as operational activities. The actions carried out by a bank cashier are an example of an operational activity – the activity never ends, but may change
          over time. A team undertaking an operational activity is known as an operational team. Typically roles within an operational
          team are well defined but also evolve over time. Membership of an operational team is likely to vary over time; as such, a
          team is likely to exist for a long period of time. 
        

        The people who are brought together to work on a project are known as a project team. Membership of the project team may vary
          over the project life cycle but the membership will be known and the roles and responsibilities of the team members will be
          defined. 
        

        
          3.1 Project life cycle

          The basic project life cycle consists of a sequence of phases, as shown in Figure 5, and fits many projects.

          
            [image: The basic and extended project life cycles]

            (The Open University, 2008)

            Figure 5 The basic and extended project life cycles

            View description - Figure 5 The basic and extended project life cycles

          

          The generic sequence of phases in the basic life cycle has been explained by the Association of Project Managers (APM, 2006). The description used here is a summary of the description
            in the Open University course Project management (M865). The phases are as follows:
          

          
            Concept

            The need, problem or opportunity is established for the proposed project. Plans are made that are sufficient to assess the
              feasibility of the proposed project, for example by including a risk assessment, to enable a ‘go/no-go’ decision to be made,
              often in the form of a business case. The decision defines the end of the stage. 
            

          

          
            Definition

            Plans and costs are refined to create a project plan that can be used by the project manager. As the requirements are elaborated in greater detail the project’s scope, time,
              cost and quality objectives can be affected. Milestones may be identified to break the project into smaller parts. More detailed risk assessment can be undertaken. 
            

          

          
            Implementation

            This phase may also be known as execution. The project management plan is put into action. The design of the projectdeliverables, which will satisfy the project goal, is finalised so that each deliverable can be built. Typically deliverables are handed
              over at project milestones but there may be several deliverables for a milestone. The deliverables may be ones which are to
              be handed over to a client external to the team, or may be ones that are needed within the project to complete an activity
              and enable the project to move on to the next activity. Deliverables are not necessarily physical artefacts that will be built,
              they could be definitions of processes or services. The tasks which need to be undertaken to produce the deliverables are
              also defined. The important activities at this stage are: communication with stakeholders; monitoring costs; controlling quality;
              and identifying and managing change. Typically this is the busiest phase of the basic life cycle. 
            

          

          
            Handover and closeout

            The final project deliverables are handed over. Once the deliverables have been formally accepted, the responsibility and
              ownership of the deliverable shifts from the project team to the sponsor and/or users. At this point, the project can be reviewed
              in order that lessons may be learnt from the team’s experiences to improve future practice. 
            

          

          
            Extended life cycle

            Also known as a product life cycle, shown in Figure 5, it involves supporting and maintaining the deliverables in order to realise the project’s intended benefits.
              The extended life cycle adds two more phases to the sequence (APM, 2006): 
            

          

          
            Operations

            The period during which the completed deliverables are used and maintained in service for their intended purpose.

          

          
            Termination

            The disposal of the project deliverables at the end of their life. Projects related to special events, such as an annual conference
              or a sporting event, have the extended life cycle. The termination phases can include a whole life cycle review where managers and team members reflect on the whole project to learn from both positive and negative experiences. 
            

          

          This representation of the basic and the extended life cycles is useful for understanding the phases in the life cycle of
            projects. In practice the phases may be iterative. Project phases may also overlap, so that one phase starts before the previous
            one is complete. This is known as fast tracking (PMI, 2004) and enables a project to be completed in less time.
          

          A further important point to make about projects is that they have stakeholders. Stakeholders are all the people or organisations
            who: 
          

          
            	have an interest in a project

            	are affected by the project 

            	can influence the project.

          

          Stakeholders determine the requirements for the project. They can have different views and hence different and possibly conflicting
            requirements. Therefore, all the requirements need to be identified and conflicts in those requirements should be resolved.
            Understanding and appreciating the perspectives of all the stakeholders will enable a project team leader to recognise and
            deal with the possible conflicts that are presented to the project.
          

          
            
              SAQ 4

            

            
              
                
                  	Briefly explain what is needed to enable the business case for a project to be developed into the project plan.

                  	What implications does fast tracking have for the project plan?

                

              

              View answer - SAQ 4

            

          

        

      

    

  
    
      
        4 Systems thinking

        Working on projects and in teams gives rise to many complexities, some of which can be anticipated but others cannot. Problems
          can arise in any of the following: the work to achieve the project goals; the team itself; and the technology being used.
          
        

        To help make solving problems manageable, techniques can be developed to break down problems or issues into smaller parts.
          Breaking a problem down into parts introduces a new step, that of bringing together the possible solutions to the individual
          sub-problems into a solution for the original, complex problem. However, a too simplistic classification can lead to a narrow
          view of an issue. When over simplified, attempts to solve a problem may be unsuccessful because there are unexpected effects
          which arise because the intended solution does not take account of the whole problem. Solving real world problems requires
          the ability to look at the whole of a situation, but also to identify what can change – so it needs a combination of high
          level thinking and detailed thinking. Systems thinking is an approach which provides some structure to thinking about real
          world problems. 
        

        Unexpected side effects can arise when the impact of one decision or solution has not been fully considered for other parts of the situation. For
          example, when introducing a new technology or procedure it is essential to consider people issues as well as technical issues.
        

        
          
            Example

          

          
            An example within the OU is the introduction of the electronic tutor-marked assignment (eTMA) system which replaced an earlier
              paper system. To support students who might have technical difficulties in submitting their TMAs an email address was given
              for the Assignment Handling Office. Students also started to use this address, instead of contacting their regional office,
              if they had not received their marked TMAs or if they had questions about the mark. Whilst the distinction between the roles
              of the Assignment Handling Office and the Regional Offices was clear to those who published the email address this was not
              clear to students. It took time to determine which regional office each student’s enquiry should be redirected to. The unfortunate
              effect was a further delay for students who already felt delayed by slow marking of their TMA or confused by the marks. The
              problem was resolved by providing more detailed information to students of where different types of enquiries should be directed
              and providing this information in more places.
            

          

        

        Western styles of education and training have channelled people into thinking in certain ways, which can be limiting when
          dealing with complex problems and especially those which combine people and technology. A paradigm that became increasingly
          popular in the latter half of the twentieth century to address some of these limitations was that of systems thinking. Something
          that is systemic is that which affects the whole body or organism so that systems thinking is a holistic approach for looking at problems.
          Peter Checkland is a key author in this subject. His book Systems Thinking, Systems Practice published in 1993 and reprinted several times, is a useful text if you wish to explore these ideas further. The most recent
          edition, 1999, includes both a 30-year retrospective of Soft Systems Methodology and a glossary (Checkland, 1999). 
        

        Systems thinking is an interdisciplinary approach which, while using existing ways of thinking, also utilises new tools and techniques, such as the use of diagramming techniques,
          to better understand the problem. It recognises that within a system there is interconnectedness and that parts of a system
          affect other parts; looking at one part in isolation may ignore effects on other parts. However, looking at the whole system
          can identify feedback loops and so develop understanding of what affects changes in one part of the system can have on another
          part. A major benefit of developing a systems thinking approach is that it can be applied in many ways, so it can be used
          for example to:
        

        
          	Analyse a problem posed by a client, such as:
            
              	investigate issues or solutions within an organisation as part of choosing the right changes/projects to undertake, whether
                they are systematically desirable or culturally feasible
              

              	develop a cycle of learning within an organisation to make changes and then re-analyse the situation to determine an end to
                change or to make further changes
              

              	determine how to implement a change.

            

          

          	Facilitate the working of a team, such as: 
            
              	help an individual to widen their understanding of a problem or of other people’s perspectives

              	encourage debate amongst would-be improvers

              	build understanding within the team of the problem area

              	develop cohesion in an interdisciplinary team prior to project initiation.

            

          

          	Engaging in systems thinking is a way of imposing some order on the real world whilst facilitating creative thinking. This
            is to help understanding of either or both of the following:
            
              	how things are organised, in order to understand how they operate

              	how they need to be organised, in order to control them.

            

          

        

        Systems thinking is not an exact science. The examination of a real world problem could be approached in several different
          ways each of which may be helpful in identifying possible solutions. To some extent the detailed description of a particular
          system is what we define it to be, rather than something that necessarily exists in its own right. Before taking these ideas
          further it is important to note that the word system is used in many different ways, so first a definition of system is needed for systems thinking. 
        

        The glossary in Checkland (1999) states that a system is:

        
          A model of a whole entity; when applied to human activity, the model is characterised fundamentally in terms of hierarchical
            structure, emergent properties, communication, and control. An observer may choose to relate this model to real-world activity. When applied to natural
            or man-made entities, the crucial characteristic is the emergent properties of the whole.
          

        

        In other words, the system has purpose and it acts as a whole entity. That is, it exhibits properties which are meaningful
          only when attributed to the whole. What is inside and what is outside the system can be distinguished. The components, or
          elements, of the system may operate as systems in their own right, but they are a subsystem of the whole system being considered.
          Within the whole system there is structure and communication between its subsystems and with its environment. A system is
          characterised by having emergent properties which can arise from the system as a whole or from the interaction of subsystems
          within it. The system as a whole has emergent behaviour, that is, things can happen which are not immediately predictable and they arise out of the interactions of its subsystems
          with each other and of the whole system with its environment.
        

      

    

  
    
      
        Conclusion

        This course has defined and explained the terms teams, virtual teams, projects and the project life cycle. The complexity
          of the interaction of people and technology has been highlighted. Useful skills for team working have been introduced. 
        

        As for any project that you might undertake, it would also be sensible to schedule some time for reviewing your strategy and
          improving it where necessary, using the skill of reflective practice to identify improvement. The synthesis of the various
          threads of the course will enable you to develop your knowledge and understanding in such a way that you can apply your knowledge
          to new and challenging situations in the future. 
        

      

    

  
    
      
        Keep on learning
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        Glossary

        
          	activities

          	Some action, which may be ongoing, such as communication or monitoring of team progress.

          	asynchronous

          	Not existing or happening at the same time, i.e. happening at different times. See synchronous.

          	audio conferencing

          	Many-to-many communication using audio channels only, for example telephone conferencing. 

          	basic life cycle

          	Association for Project Management (APM) definition of project life cycle from concept to handover and closeout.

          	blogs

          	Web pages (web logs) published by individuals containing their postings on different subjects that interest them as well as
            responses to their postings and links to other web content. Is one-to-many communication since usually it is posted by one
            person although others may be able to add comments. 
          

          	boundary

          	Systems thinking term. The separation of what is within the system and what is outside of it.

          	business case

          	Outcome of concept phase of project life cycle so that ‘go’ or ‘no go’ decisions can be made.

          	cognitive abilities

          	Verbal, numerical reasoning, critical reasoning or the ability to follow a series of logical steps at an abstract level.

          	collocated

          	To be in the same physical proximity to other people and be there at the same time.

          	collocated teams

          	A team which is working in the same physical location and is working on the tasks at the same time. The context may influence
            the team members’ interpretation of the degree of collocation.
          

          	community of practice

          	A community of practice is a group of people who share a concern or a passion for something they do and learn how to do it
            better as they interact regularly. 
          

          	components

          	See subsystems.

          	concept

          	First phase in basic and extended life cycle.

          	cross-cultural teams

          	Usually refers to a team where some members are in different geographic locations to each other so that they are based within
            different social or racial cultures. May also be used to refer to crossing cultural boundaries which may exist between different
            generations or between locations which have different levels of technological development. There can also be considerations
            of organisational culture.
          

          	definition

          	Second phase in basic and extended life cycle.

          	deliverable

          	A product or outcome of a task, or series of tasks within a project, which may be intangible, such as test results, or a physical
            item, such as hardware, or a report or presentation, to be delivered at a specified time during a project or at its end. A
            project may have many deliverables. 
          

          	dispersed team

          	In this course this means the same as a distributed team or a virtual team, although may have other meanings for others authors.

          	distributed team

          	In this course this means the same as a dispersed team or a virtual team, although may have other meanings for others authors.

          	emergent behaviour

          	Systems thinking term. In a system the behaviour arises from the interaction of the parts of the system.

          	emergent properties

          	The properties or attributes of a system which emerge from the holistic interaction of the parts rather than from the parts
            themselves. 
          

          	environment

          	Systems thinking term. What is outside of the system. It may influence the system but is little influenced by the system.

          	execution

          	See implementation.

          	extended life cycle

          	APM definition of project life cycle which goes beyond the basic life cycle to include operations and termination. Also known
            as product life cycle.
          

          	fast tracking

          	A project management technique whereby project phases may overlap.

          	forums

          	An internet forum, which is a discussion board accessed via the internet. A many-to-many communication channel based on text
            but participants may include diagrams, pictures and audio. 
          

          	functional boundary

          	Systems thinking boundary that is drawn to include all components of a system which are needed to consider the system as a
            whole.
          

          	functional role

          	Management tasks related to the process of team organisation required to ensure the team works effectively together.

          	goals

          	A goal may refer to the purpose or aim of a project, i.e. what needs to be achieved. A team may also have a goal, or several
            goals. For a team working on a project achieving the project goal is typically one of the goals of the team, although the
            team may also have other goals. Other goals may relate to other projects or the way in which the team carry out the work to
            achieve the team goal.
          

          	group

          	People coming together for a purpose, with some interaction between them and some social structure.

          	handover and closeout

          	Final phase in basic life cycle and fourth phase in extended life cycle.

          	holistic behaviour

          	Systems thinking term. The behaviour of the system as a whole which is more than the parts of the system separately. Also
            referred to as the synergy of a system. 
          

          	implementation

          	Third phase in basic and extended life cycle, also referred to as execution.

          	industrial revolution

          	The period in UK history when there were rapid technological developments which moved production from being small scale, home
            based to larger scale and factory based.
          

          	interdisciplinary approach

          	An approach that draws on more than one academic area.

          	milestones

          	A project may be divided into smaller parts, and milestones are set to identify the end of each part. This facilitates monitoring
            of progress. One or more deliverables may be associated with each milestone. 
          

          	operational activities

          	Day-to-day ongoing activities.

          	operational teams

          	An operational team undertakes ongoing activities that are required for the provision of goods or services. For example, the
            telephone service operated by a bank is provided by an operational team that are supplying a service to the public.
          

          	operations

          	The fifth phase in the extended life cycle.

          	physical boundary

          	Systems thinking boundary that depends on the physical objects.

          	product life cycle

          	See extended life cycle.

          	project

          	An activity to produce meaningful change which has a start and an end. It has resources, a budget, a schedule and some form
            of quality check on output. Project team members undertake allocated roles and responsibilities.
          

          	project management

          	An established profession and discipline with professional bodies that have developed bodies of knowledge.

          	project plan

          	Outcome of definition phase of project life cycle.

          	project teams

          	A team brought together to undertake a specified project.

          	reflective practice

          	Learning from experience by observing and analysing what happened and using what can be learnt from this review to improve
            performance. Reflective practice can be summarised as three steps: observe, analyse and make recommendations.
          

          	shared virtual storage areas

          	Shared areas which are stored virtually and access by members of a team or group or other given the necessary permission.
            This is a many-to-many communication method which facilitates remote access by many people to documents or other resources
            which may have been created by many people. 
          

          	Soft Systems Methodology

          	The application of systems thinking to complex and messy problems which typically involve people and technology. SSM has seven
            steps which gives structure to examination of the real world problem to identify improvements and take steps to address the
            problem situation. 
          

          	specialist collaboration tools

          	Software tools developed to support virtual collaboration.

          	subsystems

          	Systems thinking term. Also referred to as a component of the system. An element within a system which itself may be a system.

          	synchronous

          	Existing or happening at the same time, typically team communication is a combination of synchronous and asynchronous interaction.
            
          

          	synergy

          	See holistic behaviour.

          	system

          	A whole, which has purpose. See also systems thinking.

          	system map

          	A diagram used in systems thinking to show the system, its subsystems and factors in the environment. This illustrates where
            the system boundary can be drawn.
          

          	systemic

          	Using systems thinking.

          	systems thinking

          	A holistic approach to problem solving that involves analysing and modelling real world messy situations.

          	task

          	An action which is needed as part of completing a deliverable, or achieving a project or an operational goal. Some authors
            also use the term ‘activity’.
          

          	team

          	A team is a group of people having a common purpose.
          

          	team environment

          	The organisational and technological surroundings in which the team works.

          	team role

          	Team roles are about the way team members interact with each other in order to facilitate team processes. 

          	technical role

          	Role within a team with tasks which are required to achieve the team goal.

          	termination

          	The final phase in an extended life cycle.

          	time–space matrix

          	Grid which shows the variation of time (either same or different) against place (either same or different), so illustrates
            the possible variation between collocated and different types of virtual team.
          

          	unexpected side effects

          	System thinking concept of outcomes which are not as predicted usually because the problem has not been looked at holistically.

          	video conferencing

          	Many-to-many communication using video channel, so that participants can both see and hear other participants, the camera
            may be directed towards a screen so that presentation materials may be viewed.
          

          	Virtual Learning Environment

          	The virtual spaces available for teaching and learning.

          	virtual teams

          	A virtual team is one where there is a common task to be performed by people who are separated by distance and/or time so
            that their interaction is electronic.
          

          	virtual workspace

          	The electronic area in which the team communicate and collaborate. This may not be one particular tool but can be made up
            of the use of various tools and facilities.
          

          	virtuality

          	The degree or extent to which a team is virtual.

          	whole life cycle review

          	Undertaken as part of the termination phase of a project to reflect on experience and learn from this for future projects.

          	wikis

          	A user-editable website used for collaborative writing.
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        SAQ 1

        Answer

        
          Table 3 Differences between teams and work groups

          
            
              
                	
                	Team
                	Work group
              

              
                	Social interaction between individuals is significant
                	Yes
                	Yes
              

              
                	There is a common task
                	Yes
                	Not necessarily
              

              
                	There are common goals
                	Yes
                	Possibly
              

              
                	Work products
                	Collective
                	Individual
              

              
                	Need to work interdependently to achieve tasks
                	High
                	Low to medium
              

            
          

          View description - Table 3 Differences between teams and work groups

        

        The main differences are that the team has a common goal and therefore also has common tasks. The work group may have common
          goals, in which case common tasks are also likely, but without a common goal common tasks are unlikely. 
        

        The main similarity is that there is significant social interaction between the members of both the team and work group. 

        The table in this SAQ is derived from Table 2 and supports the similarities and differences identified.
        

        Back

      

    

  
    
      
        SAQ 2

        Answer

        A virtual team is one where there are common tasks to be performed by people who are separated by distance and/or time, and
          their interaction is electronic.
        

        
          	In the Johansen time–space matrix only same time–same place is collocated because the team is in the same place at the same
            time. 
          

          	Same space–different time is virtual because the team members are interacting asynchronously as they are not interacting at
            the same time. It need not be fully virtual because the team is in the same physical place and there may be some face-to-face
            interaction. 
          

          	Different space–same time is a fully virtual team as there is no face-to-face interaction because the team is separated by
            distance. It is not a requirement of the definition of a virtual team for the team to interact asynchronously. 
          

          	Different space–different time is fully virtual because the team are separated by distance. Being separated in time means
            that interaction is asynchronous. 
          

        

        Back

      

    

  
    
      
        SAQ 3

        Answer

        
          	Fifteen communication pathways (there are 10 pathways in a group of 5; adding an extra person means that the original 5 each
            have an extra person to communicate with, adding a further 5 pathways). Or, using the above formula, the number is given by
            6 x (6 – 1)/2 = 6 x 5/2 = 15.
          

          	Applying the above formula gives (10 (10 – 1)) / 2 = 10 x 9 / 2 = 45 links. This means that there could be up to 45 separate
            communication paths (conversations) between different pairs of members of the team all taking place simultaneously and the
            potential for misunderstandings can be large. A mailing list, or a shared discussion space such as a forum, could be used
            to help reduce the number of communication paths that are actually used.
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        SAQ 4

        Answer

        
          	After the business case the project requirements will be specified in more detail so that the proposal can be developed further.
            The scope, cost and time can be identified more accurately. Risks are identified and objectives are set. These are all used
            to develop a plan that can be used by the project manager in later phases of the project.
          

          	If there is to be fast tracking the project plan must be at a sufficient level of detail that the project manager knows which
            parts of a phase will need to be completed before a subsequent phase can be started.
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        Activity 1

        Discussion

        The team member may be on holiday or may be ill, so the absence could be planned or unplanned but they are not available to
          the team. If at a conference, trade show or at a customer site, the team member’s absence may be planned and they might still
          be available to communicate with the team. Unexpected absences might be for an unplanned call-out to a customer site. Alternatively,
          members may be able to work from home, so could be active on team tasks even if not physically present or could work flexitime,
          so may be present when other team members are not. An individual may work on more than one team at once, so sometimes may
          be working on other responsibilities in another location. 
        

        Electronic communication may enable those who are actively working on team tasks, even if not physically present, to contribute
          immediately. Those who are absent may be able to see the electronic communication that took place when they were not available
          and either make a later contribution or just catch-up with the information. You may have thought of other reasons and other
          benefits too. 
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        Activity 2

        Discussion

        Use of electronic tools in place of face-to-face communication can change both the style of the interaction and the extent
          to which information is exchanged. The effectiveness of communication, whether electronic or face-to-face, may rely on individuals’
          own skills. Individuals can use their own self-awareness to identify aspects of communication in which they need to develop
          their skills further. When using electronic tools for communication, individuals also need to be aware of their skill in using
          the tool itself.
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        Activity 3

        Discussion

        Even if you have not worked in a virtual team before you may have some similar experiences to draw on. Some collocated teams
          do not allocate much time to team building or ‘ice-breaking’ activities to enable team members to get to know each other when
          interacting on team activities. However, a virtual team could allocate time to electronic ice-breaker activities. Ice-breaker
          activities can range from introducing oneself by using a communication tool that is to be used by the team, to more complex
          activities. 
        

        Having regular meetings is a common feature of project teams and you may be aware of the use to which agendas, reports, minutes,
          and action lists are put. There are likely to be equivalents in a virtual team. The mechanisms by which meetings of the virtual
          team mentioned in the activity will take place are not explained, but it could use synchronous audio or video conferencing
          facilities. A virtual team may also use standard communication technology such as email and telephone. 
        

        The purpose of this activity has been to show you that you already have some experience to draw on.
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        Activity 4

        Discussion

        The definition is based on an earlier one by Allen (1977), who says that team members need to be within 50 feet of each other.
          Olson and Olson use 30 metres as their measure of team members being within a short distance of each other, but add that the
          team also needs access to common spaces and shared objects, whether physical or virtual, which are made or used by the team.
          The authors emphasise that it is not the actual measure of distance in metres, but the shared area to meet and keep shared
          materials. To meet in the shared space would require team members to be in the same physical location at the same time. 
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        Activity 5

        Discussion

        Brown et al. do not mention time, whereas the other definitions do. The separation in time may be due to team members being
          in different time zones, so that synchronous communication may need to be carefully scheduled, or it may simply be that there
          is asynchronous communication for other reasons, even if team members are in the same time zone. Taken further, it might be
          that the team members may not all be working on the activity during the same period, i.e. they may have other responsibilities
          which take them away from the team tasks, so that work proceeds asynchronously and communication is also asynchronous.
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        Activity 6

        Discussion

        
          	Your list is likely to include the following benefits to the team: 
            
              	able to draw on wider range of individuals to be in the team

              	reduce relocation or travel costs

              	reduce costs for buildings to house the team

              	able to form the team more quickly, as do not have to wait until team members are able to physically relocate, and so complete
                the goal sooner.
              

            

          

          	For an individual there can be benefits to being part of a virtual team: 
            
              	less travel

              	more choice of who to work for as may have easier access to more organisations

              	more flexible working conditions.

            

          

        

        These are all rather general benefits. More specific benefits will depend on, for example, the type of work, the individuals
          involved, and the technology available. The potential benefits may be different for these different types of virtual collaboration.
          
        

        There are also potential disadvantages or difficulties for virtual teams, for example, issues which can arise from not being
          physically collocated by being in different organisational or cultural environments. 
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        Activity 7

        Discussion

        An advert for a job or role is likely to make the technical requirements clear, but the team needs can often be less clear.
          It is common to see general requirements such as ‘ability to work as part of a team’, but this might suggest that the applicant
          should be able to fulfil any and every need within the team. Some companies use role or personality testing to determine suitability
          for the role and others may not. This may be very clear, for example a job advert might state that psychometric testing will
          be used as part of the selection process. In other cases role or personality techniques may be used informally, for example
          a job advert might ask for someone who is creative or innovative and evidence of such attributes mentioned in the application
          form would be sought at interview. 
        

        For teams formed from existing employees the process may, or may not, use role or personality techniques and the process may
          or may not be undertaken formally. Perhaps you can think of examples such as being told by a team leader ‘I’ve asked for X
          to join us since they are good at exploring new ways of doing things’. However, it is generally more typical for the technical
          expertise to be the priority in selection for teams. 
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        Figure 1 People, processes and technology as components for virtual project teams 

        Description
The are three overlapping circles, one to the left, one to the right and one below these two. They are drawn so that each
        overlaps with the other two and the central area shows all three overlapping together (often referred to as a Venn diagram).
        The circle on the left is labelled ‘People’, that on the right is labelled ‘Processes’ and the lower circle is labelled ‘Technology’.
        The central area common to all three circles is labelled ‘Virtual project teams‘.
        Back

      

    

  
    
      
        Table 1 Development of technology towards virtual collaboration

        Description

        Table 1 description

        The table has three columns. The headings are ‘Period’, ‘Technology’ and ‘Type of interaction’

        Under these headings there are 6 rows.

        The first row is period 1800s, technology is telegraph. Type of interaction is one to one communication, asynchronous.

        The second row is period 1900s, technology is telephone. Type of interaction is one to one communication, conference calls,
          synchronous.
        

        The third row is period 1970s, technology is fax. Type of interaction is one to one, one to many, fast delivery of written
          communication, asynchronous.
        

        The fourth row is period 1980s, technology is email. Type of interaction is one to one, one to many, very fast delivery of
          digital files, asynchronous.
        

        The fifth row is period 1995 onwards, technology is virtual team and workplace software. Type of interaction is many to many,
          shared access to secure virtual file structure and communication, usually asynchronous.
        

        The sixth row is period 2005 onwards, technology is web-based virtual team space software. Type of interaction is many to
          many, shared access to virtual workspace, can be synchronous or asynchronous.
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        Table 2 Differences between working groups and teams

        Description

        Table 2 description. The table has 2 columns, the headings are ‘Working groups’ and ‘Teams’. There are seven rows under these
          headings.
        

        First row, for working groups, a strong, clearly focused leader is appointed;

        for teams, shared leadership responsibilities exist among members.

        Second row, for working groups, the general organisational mission is the group’s purpose;

        for teams, a specific well-defined purpose exists that is unique to the team. 

        Third row, for working groups, individual work provides the only product;

        for teams, the team and individual work develop products.

        Fourth row, for working groups, effectiveness is measured indirectly by the group’s influence on others;

        for teams, effectiveness is measured directly by assessing team work products.

        Fifth row, for working groups, individual accomplishments are recognised and rewarded;

        for teams, team celebration occurs. Individual efforts that contribute to the team’s success are also recognised and celebrated.

        Sixth row, for working groups, meetings are efficiently run and last for short periods;

        for teams, meetings have open-ended discussions that include active problem solving.

        Seventh row, for working groups, in meetings members discuss, decide and delegate;

        for teams, in meetings members discuss, decide, and perform real work together.
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        Table 3 Differences between teams and work groups

        Description

        Table 3 description:

        The table has three columns; the first column lists possible differences between a work group and a team. The second column
          is headed ‘Team’ and identifies how the aspect in the first column relates to a team. The third column is headed ‘Work group’
          and identifies how the aspect in the first column relates to a work group.
        

        First row: social interaction between individuals is significant. For a team yes, for a work group yes.

        Second row: there is a common task. For a team yes, for a work group not necessarily.

        Third row: there are common goals. For a team yes, for a work group possibly.

        Fourth row: work products. For a team the products are collective, for a work group the products are individual.

        Fifth row: need to work interdependently to achieve tasks. For a team this is high, for a work group this is low to medium.
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        Figure 2 Time–space matrix 

        Description

        Figure 2 is a two by two grid with labels for each of the rows and columns. The rows are labelled Same place and Different
          place; the columns are labelled Same time and Different time. The content of the grid is: 
        

        Same place, Same time: face-to-face interaction 

        Same place, Different time: asynchronous interaction

        Different place, Same time: synchronous distributed interaction

        Different place, Different time. asynchronous distributed interaction.
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        Figure 3 Changing characteristics of teams with increasing membership 

        Description

        The figure has four columns the main text is in the middle two columns which have the headings Number of team members and
          Changing team characteristics.
        

        There are four rows under these two headings:

        Number of team members 2–6 changing characteristics are that little structure or organisation is required.

        Number of team members 7–12 changing characteristics are that structure and differentiation of roles begins, face-to-face
          interaction may become less frequent.
        

        Number of team members 13–25 changing characteristics are that structure and role differentiation vital, subgroups emerge
          and face-to-face or virtual interaction for the whole team may become more difficult.
        

        Number of team members 26 and above changing characteristics are that positive leadership is vital to success, subgroups form
          and there is greater anonymity.
        

        In the left-hand column there is an arrow pointing upwards (from teams of 26 or above to teams of 2-6) labelled increasing
          cohesion.
        

        In the right-hand column there is an arrow pointing downwards (from teams of 2–6 to teams of 26 or above) labelled increasing
          tension.
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        Figure 4 The number of communication paths between two, three and four people

        Description
The figure contains three small diagrams. On the left there are two small squares labelled ‘A’ and ‘B’. There is a double
        headed arrow between the two boxes.The middle diagram contains three small boxes arranged in a triangle. There are three double
        headed arrows: one joins ‘A’ to ‘B’, another joins ‘A’ to ‘C’ and the third joins ‘B’ to ‘C’.The right-hand diagram contains
        four small squares labelled ‘A’, ‘B’, ‘C’ and ‘D’. There are six double headed arrows each of which joins two boxes: ‘A’ to
        ‘B’, ‘A’ to ‘C’, ‘A’ to ‘D’, ‘B’ to ‘C’, ‘B’ to ‘D’ and ‘C’ to ‘D’.
        Back

      

    

  
    
      
        Figure 5 The basic and extended project life cycles

        Description

        The figure contains six boxes which are arranged like a stair going from top left to bottom right.

        The labels in the boxes, from top left to bottom right are: concept; definition; implementation; handover and closeout; operations;
          termination.
        

        From the right-hand side of the box labelled concept there is an arrow pointing down to a label Business case.

        From the right-hand side of the box labelled definition there is an arrow pointing down to a label Project plan.

        There is an arrow at the top, over the first four boxes from the left. The arrow is labelled basic life cycle.

        There is an arrow at the bottom, under all six boxes from the left. The arrow is labelled extended life cycle.
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