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Abstract Social media has had a big impact on the way that software projects are
managed and the way that stakeholders interact with each other: indeed, the nature of
software projects has evolved substantially in keeping with the evolution of technology.
A direct consequence of the ubiquity of the internet is the increasing trend towards
cooperation outside the boundaries of an office. The interactions involved in software
projects have changed accordingly and can be broadly divided into two types (1) inter-
actions among stakeholders who are in a single location, (for example people sharing
the same office space) and (2) interactions among stakeholders who are in distributed
locations (for example software projects which are partly implemented offshore). So-
cial media has been and remains a significant facilitator to these kinds of interactions.
This chapter looks at the implications of the use of social media in 21st Century soft-
ware projects.

16.1 Introduction

We use the term social media to include all web-based platforms that allow the cre-
ation and exchange of user generated content using Web 2.0 [1]. Social media can be
used in many circumstances. These include collaborative projects like wikis where a
group of individuals come together to share knowledge with the idea that the effort of
all the users together gives a better outcome than that of a single user. An example of a
very popular collaborative project is Wikipediai. Another example of social media is
the blog in which a single user contributes to content but allows other users to interact
with features such as comments and likes. Users can create these blogs easily on spe-
cialized platforms like Tumblrz, Bloggers or Wordpresss. Microblogs are very similar
to blogs and enable users to post very short entries as brief updates. An example of a
very popular microblog platform is Twitters.

1 www.wikipedia.org

2 www.tumblr.com

3 www.blogger.com/

4 http://wordpress.com/
5 https://Twitter.com/



Social networking sites such as Facebooks and Google+7 enable users to create per-
sonal profile pages (with information such as photos, videos and blogs) and connect to
other users to share their profile information. The users can also further interact with
each other via email and instant messengers that are integrated into those social net-
working sites. Such sites also allow organisations to create their own pages which can
be used to promote awareness about their services and activities. Professional network-
ing sites such as LinkedIns are very similar. They enable users to post information about
their careers and network with other users with similar interests. Other forms of social
media include virtual games and social worlds such as SecondLifes and content com-
munities such as YouTubeo.

The popularity of Social Media continues to increase. In October 2012, Facebook
estimated its number of users to be 1 billion while the number of Tumblr blogs is 79.3
million. Twitter on the other hand had more than 500 million users registered as at
March 2013. People are now using social media both informally for personal social
interactions and formally for business and work. Indeed social media provide an effi-
cient and instantaneous means of communication that can be very useful to the health
services [1-3], marketing[4], education [5] and governments [6]. One sector that has
particularly benefited from the use of social media is the software development indus-
try.

In recent years, software development has evolved from a mainly closed in-house
activity to a more open and globally distributed one. This new context has given rise to
new challenges such as communication, synchronous and asynchronous coordination
and trust [7]. One way to address these problems is to use social media to facilitate
communication, task synchronisation and knowledge sharing. This can be done at two
levels: the project level (where software teams, domain experts and clients interact with
each other to ensure a successful outcome) and the community level where the software
team interacts with peers in the broader community of software professionals to share
knowledge.

In this chapter we look at how the three main groups of people who are directly or
indirectly involved in a project (internal stakeholders, external stakeholders and peers)
interact. We have carried out a pilot study with practitioners in industry to understand
how social media is used in their organisations for the different types of interactions we
identified. The results of the study are used as evidence to support the points we make
in this chapter.

6 http://www.facebook.com/
7 https://plus.google.com/

8 www.linkedin.com

9 http://secondlife.com/

10 http://www.youtube.com



16.2 Interactions in Software Projects

The three main groups of people involved in a project are internal stakeholders, ex-
ternal stakeholders and peers. External stakeholders are the individuals or organisations
that are not part of the organisation doing the actual software development activities
but who have an influence on the decisions in the projects. They are not usually in the
same location as the internal stakeholders. For example, an external stakeholder could
be a manager, an end-user in the client organisation or a domain expert. Such stake-
holders are usually involved in the requirements elicitation and elaboration processes
as well as during testing. Figure 1 depicts the various types of interactions among these
stakeholders during a typical software project.
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Fig. 1. Types of Interactions in Software Projects

Internal stakeholders are individuals or teams within the same company that interact
on a daily basis during the software development process. These stakeholders can be
co-located or they could be distributed geographically in the same country or across the



world. In a software project, there is usually a project manager in charge of the main
team where the project decisions are taken. There may also be other teams that are
located in the same country as the main team. Some of the tasks may also be outsourced
to offshore teams. All these stakeholders are internal stakeholders. Software engineers,
project managers and testers are examples of such stakeholders. Their involvement in
software projects range from requirements elicitation through to design, implementa-
tion and testing.

Peers are individuals who are known to the internal stakeholders either through pre-
vious acquaintance or through necessity for the project. They usually share their
knowledge and experiences and even refer new peers to the internal stakeholders. Peers
are usually only indirectly involved in a software project. They can provide feedback
and solutions to technical problems that the internal stakeholders encounter in the soft-
ware projects they are working on.

16.3 Social Aspects of Software Projects

The very nature of software projects necessitates social behaviours. According to
Begel et al. [8], the model of teaming from Tuckman and Jensen [9] can be applied to
the software lifecycle to explain the social aspects of software projects. During the early
phases of a software project, internal stakeholders organise into teams. This is known
as forming. They then need to come to consensus about their goals through storming.
They then choose and implement their software methodology and engineering pro-
cesses which is known as norming. Stakeholders collaborate and coordinate the tasks
among themselves to create a new product through performing. At the end of the pro-
ject, adjourning enables them to reflect on their successes and failures in order to im-
prove the next project’s execution and outcome.

Interactions between internal and external stakeholders can involve the same social
interaction and processes. These interactions may not always be directly related to cod-
ing and implementation. The external stakeholders are identified by the internal stake-
holders through forming and storming during which the requirements of the external
stakeholders are elicited and prioritised or milestones are agreed. During performing
external stakeholders test the deliverables to determine if they have met their expecta-
tions and the adjourning process involves any post-implementation reporting that helps
to determine the success or failure of a project.

Internal stakeholders and peers interact mostly for the exchange of ideas and current
practices and these interactions usually occur continuously and are not restricted by a
specific software project. However, these interactions are more likely to occur during
the design and implementation phases of the software development life cycle. During
these interactions, peers and internal stakeholders exchange knowledge on best prac-
tice, technical issues and latest trends in their fields of interest. This can be a great
motivating factor for software projects (see Chapter 12 (Beecham)).



These interactions that enable and facilitate the software development activities re-
quire the stakeholders to be able to find and connect with other stakeholders who have
similar aims in the project or who have complementary skills.

16.4 Importance of Social Media in Software Projects

The nature of software projects has changed over time. Development is now often done
in teams which are both onshore and offshore. In 2008, the total global IT outsourcing
was estimated to be worth between $220 billion and $250 billion with a forecasted
growth of 6-9% per annum to reach around $380 billion by 2013 [10]. This emphasises
the need for successful completion of projects as the incurred losses in case of failure
can be considerable. Social media are one of the key enablers for any projects that in-
volve distributed teams in general.

16.5 Pilot Study

The pilot study was conducted over a period of two months with nine companies. We
contacted managers who had an overview of the software development process in their
respective companies. Data collection was performed using a structured questionnaire
with both open-ended and close-ended questions. Each individual had to answer sixteen
questions about their past and current use of social media in software projects as well
as the software development methodologies that are used in their companies. The ques-
tionnaire is included in Figure 2.

16.5.1 Data Collection and Analysis

Our underlying motivation was to investigate the use of social media in global soft-
ware projects. We wanted to find out what kind of social media is being used and how
it is being used to better understand the evolution of social media and to predict future
trends. The participants were practitioners drawn from 9 different organizations as
shown in Table 1. The participants were all involved in global software development
and included managing directors, project managers and software engineers.

The organizations were chosen because they were known to perform software engi-
neering projects and to use social media. Initially the organizations were contacted by
email to establish their suitability and willingness to participate. The participants were
sent the questionnaire by email and were given 2 months in which to complete it. The
participants were all experienced in collaborating on projects and using social media.



The aim of this questionnaire is to determine how Social Media are currently being used

in Software Projects. We want to understand the trends in the use of Social Media and

which activities in software projects Social Media facilitate. Examples of social media

include Twitter, Facebook, Forums, Chat Clients and Blogs. These can be either public

(such as a blogging site that is accessible by everybody on the internet) or private (such as

a forum being hosted on company intranet for example).

1

Evolution of the use of Social Media with time

1.1 For how long have you been using Social Media in software projects?

1.2 Which Social Media you have used?

1.3 Which Social Media do you use now?

1.4 If you have stopped using some Social Media, why have you done so in each
case?

1.5 Do you think that social media have increased productivity in projects? Why?
Activities facilitated by Social Media

2.1 Which activities of the Sofiware Projects are facilitated with Social Media?

1. Requirements Elicitation [J

2. Stakeholder Identification/Recommendation [J
3. Design [J

4. Implementation [

5. Testing [

6

. Maintenance [J
2.2 Which type of Social Media do you use in each case?
2.3 How essential are Social Media for each the activities you have mentioned?
Context of use of Social Media
3.1 Do you use Social Media to interact with colleagues in the same location as
you?

3.1.1 If yes, which activities do you use Social Media for?
3.2 Do you use Social Media to interact with colleagues in a different location from
you?

3.2.1 If yes, which activities do you use Social for?
3.3 Do you use Social Media to interact with peers who are not your current
colleagues?

3.3.1 If yes, which activities do you use Social Media for?
Software Methodologies and Social Media
4.1 Does your company use prescribed software methodologies?

4.1.1 If yes, how essential is the use of social media in those software

methodologies?

Fig. 2. Pilot study questionnaire




Table 1. Characteristics of participating organisations

Organiza- Application Domain No. of staff on site (Ap-
tion prox.)

A IT standardization and certification 5

B Automobile R&D 85

C Software services 20

D Financial services 40

E Software services 9

F Socio-technical systems develop- 200

ment

G Management consulting services over 500

H Software services 15

I Software services 40

Data thus received from the participants was anonymised and encoded to extract
information that was relevant to the study. We performed a qualitative analysis of the
ensuing data to look for patterns of behaviour and unexpected behaviour as well as
confirmations of expected behaviour as far as the use of social media in software pro-
jects is concerned.

16.5.2 Results: Social Media and Software Projects

Social media provide many tools to support the processes involved in executing a
software project. Social media can aid software development activities from the early
phases such as requirements engineering through to development, testing and docu-
mentation. They also provide a means to facilitate maintenance activities. Since social
media are highly flexible, stakeholders can readily adapt them to fit their needs to help
deliver successful software projects. Our survey shows that all the phases of the soft-
ware development life cycle can involve the use of social media as illustrated in Figure
3.

Two main characteristics of social media determine how they are used in software
projects. These are social presence [11] and media richness [12]. Social presence is the
acoustic, visual, and physical contact that users can achieve using social media; that is,
it is the level of awareness that users have of each other during communication. Social
media with high social presence support synchronous and personal interactions and in-
crease the influence that the users have on each other. Social platforms that enable live
web chats are examples of such social media. On the other hand, social media with low
social presence favour asynchronous and more formal interactions [13]. Forums are a
good example of such social media.
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Fig. 3. Use of Social Media in the Software Project Lifecycle

Media richness is the volume of information social media can exchange in a given
time interval. Thus, social media with high media richness will use a number of cues to
increase clarity of the information being exchanged and actively facilitate feedback.
High media richness therefore implies low ambiguity and uncertainty in the information
being transmitted. For example, explaining a solution via a web chat is likely to have
lower ambiguity and uncertainty than explaining it using posts on a forum or by email.
Social presence and media richness determine the appropriateness of a given social
media in the different stages of the software development life cycle.

From our survey, we found that although social media have been used in software
projects since the introduction of web 2.0, there has been a relatively high rate of adop-
tion of social media in the last decade, similar to that which occurred at the time of the
birth of popular social media platforms such as Wikipedia, Facebook and Twitter. The
most popular social media used include (unsurprisingly) Facebook, Twitter, instant
messengers, LinkedIn and blogs. Figure 4 shows our findings on the use of different
social media in the software project lifecycle.

We found that currently the design, testing and maintenance phases top the list for
the use of social media with the largest variety of social media being involved during
design. Social media use is least popular in stakeholder identification/recommendation
and requirements elicitation activities. Software teams use Skype™ and forums in all
phases of the software projects they are involved in. Twitter tends to be used in mainte-
nance, stakeholder identification and recommendation, design and maintenance while
instant messengers and blogs tends to be used during design, implementation, testing
and maintenance. Facebook is used only to elicit requirements and stakeholder analysis
while LinkedIn has been identified as being useful mainly in the implementation phase



of software projects. An interesting observation here is that although requirements elic-
itation and stakeholder identification/recommendation activities involve a lot of inter-
action among stakeholders, they lag behind in the adoption of social media.
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Fig. 4. Types of Social Media used in the different phases of Software Projects

The popularity of instant messaging in general and Skype™1 in particular which
provide both high social presence and high media richness can be explained by the fact
that some of the tasks during software projects require very intense interactions among
the stakeholders. One such example is when developers need a quick solution to a crit-
ical technical problem they encounter during implementation; they may need and want
to discuss the problem urgently in detail and interact with technical experts in the team.

Forums enable stakeholders and peers to communicate asynchronously with a low
level of formality and interaction. Thus stakeholders tend to use these in situations
which are not urgent. For example, forums are very useful for explaining generic solu-
tions to recurring problems which can be used by other software teams within an or-
ganization.

Twitter is actively used to exchange information between stakeholders in software
projects because it provides support for lightweight coordination and communication.
Although the social presence and media richness is limited, the broadcast mechanisms
implemented in Twitter are very efficient in reaching a large audience.

11 http://www.skypeTM.com/en/
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Blogs are frequently used by stakeholders and peers to document technical infor-
mation, to discuss the release of new features and to support requirements engineering.
Blogs are useful in these cases because they encourage discussions and are accessible
by a large number of people who can participate whenever they have time to do so.

Facebook and LinkedIn allow the creation of virtual communities in which stake-
holders and peers can share views and information about specific topics related to soft-
ware projects. Facebook can help stakeholders to recommend other stakeholders by
inviting them to the software project pages.

16.5.3 Results: Interaction among co-located stakeholders

Stakeholders who are co-located may use social media to communicate with each
other despite being in the same location. This is particularly likely for large organisa-
tions with many large teams. Here, stakeholders use social media to keep up-to-date
with what other teams are doing and to facilitate communication during software pro-
jects. Figure 5 illustrates how participants in our survey use social media to interact
with co-located stakeholders.
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Fig. 5. Types of Interactions among Co-located Stakeholders

Figure 5 shows that social media is not always used among co-located teams. How-
ever, when it is used, it predominantly supports project management activities. Senior
team members tend to use social media platforms like wikis or instant messaging for



11

tracking the progress of tasks in a project. Wikis are excellent facilitators of software
development collaboration. Their adoption in software projects is widespread. Wikis
are mainly used to support defect tracking, documentation, requirements tracking, and
test case management and to create project portals. Tagging is used in software project
portals such as Githubi2 to tag issues, project releases, work items and builds. The main
advantages of using tags in software projects are their flexibility and their lightweight,
bottom-up nature.

Instant messengers are extensively used among team members for coordination of
tasks. For example, in our study, we found that in projects which involve many inter-
dependent modules, team members use instant messaging to inform each other about
implementation progress. Our findings on this extensive use of chat messaging are sim-
ilar to those of Dittrich and Giuffrida [14].

Social media are also widely used for knowledge sharing purposes among co-located
teams. Our study has shown us that this is particularly true for large organisations where
there are many teams in different parts of the same building. Members of the different
teams use forums to maintain awareness of the on-going work. Forums are also used
to inform other teams about novel solutions to problems or new technology that has
proved to be useful in projects. In more urgent situations, stakeholders also use instant
messaging or IRCis to ask for help or clarifications on possible solutions when they
encounter problems. Again our findings support those of Dittrich and Giuffrida [14].

In projects which involve in-house software application development, social media
are used to interact with external stakeholders to elicit requirements and for validation
and testing purposes. Some of the teams in our survey used Skype™ to interact with
the external stakeholders in these cases. Others used MSN messengeri4 which enables
desktop sharing to help end users with live demonstrations.

Our study found that social media are also useful for networking and team building
for co-located stakeholders, who tend to use social media to connect to other team mem-
bers to keep in touch with them. Social media also facilitate the less formal interactions
that are essential to team building. For instance, team members use instant messaging
and forums to joke and socialise. We found evidence for this in our survey, which re-
vealed that co-located stakeholders interact with each other in two ways. First, they
communicate in a formal way with each other about urgent technical issues that require
quick responses and secondly they communicate in an informal way to share new ideas,
or (in a more social capacity) to team build or network. The importance of both formal
and informal reporting are also reported in [15] and in Chapter 12 (Beecham). We found
that instant messengers in general and Skype™ in particular are the preferred social
media in the first case as they have high social presence while blogs and forums are
widely used in the second case.

12 https://github.com/
13 http://www.mirc.com/jarkko.html

14 http://windows.microsoft.com/en-GB/messenger/home
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16.5.4 Results: Benefits and Limitations of Social Media in co-located
interactions

According to our study, social media is very beneficial to software projects. The fact
that social media enable stakeholders to reach a very large audience is one of the major
benefits. Team members can easily interact through social media with other colleagues
who are beyond their own physical “cluster”, perhaps being located on a different floor
of the building or in a different common area. Thus, social media has broken physical
boundaries among stakeholders in the same location facilitating exchange of infor-
mation among a potentially large number of co-located stakeholders.

Another benefit of social media in this context is that it enables team members who
are normally less likely to interact with others to do so. This is particularly true for
introverted team members who may find it hard to approach other team members for
help or advice.

However, a concern about the use of social media is the ease with which stakeholders
can shift from work oriented interactions to more personal ones. One of our survey
participants mentioned that social media were not used for co-located interactions be-
cause management feared that team members would spend time on unproductive inter-
action. Social media are not infallible. For example, since there is less regulation on the
types of interactions permitted among co-located stakeholders, harmful activities such
as trolling (in which team members harass others by publishing inappropriate personal
information) can occur resulting in a decrease in performance and a decrease in moti-
vation for the victims [16]. As pointed out in chapter 14 (Beecham) motivation plays
an important role in the production of high quality software.

Through the use of social media, team members who are popular may become pow-
erful and hence have greater influence on others. This is especially true in the case of
asynchronous social media such as blogs (Twitter, Facebook etc.) and often happens
when stakeholders flood these media with an excess of information. For example, if a
stakeholder frequently posts irrelevant information on Twitter, other connected stake-
holders may become overwhelmed and consequently inadvertently overlook other rel-
evant information from an infrequent poster. The danger is that very active team mem-
bers can persuade others to accept solutions or technologies that may not necessarily
be the best solution for the project. The reverse may also occur: a stakeholder who has
very good ideas and suggestions for the project may be completely ignored if their so-
cial media activity is overshadowed by very active stakeholders [16].

16.5.5 Results: Interaction among stakeholders in distributed
locations

Social media are particularly popular when software project teams are globally distrib-
uted. All the teams in our study use social media actively to interact with stakeholders
who are not in the same location as they are. These can be internal stakeholders such as
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team members who are working in offshore or onshore offices and external stakehold-
ers who are not in the same location as the main software development team. The main
software development team is assumed to be located at the premises where the project
is being managed. Figure 6 illustrates the outcome of our study concerning how social
media are used among distributed stakeholders. This shows that as expected, the main
purpose of social media is to facilitate software development activities. The actual ac-
tivities depend on the role of the stakeholders in the projects.

In the case of internal stakeholders, social media facilitate each phase of the soft-
ware development process from design through to maintenance. Instant messengers
including Skype™ are used to discuss important issues regarding design and implemen-
tation. Before commissioning a release of the software, there is in-house testing. During
this exercise, testers record any bugs or feature improvements on forums and blogs and
discuss these with other team members using Skype™ and instant messenger clients.
During maintenance, the different teams involved in the software project use social
media to decide whether new features or enhancement of existing features are needed.
In this phase, we once again found instant messengers (including Skype™) to be the
most popular means of communication.
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Fig. 6. Types of Interactions among Distributed Stakeholders

Project managers from onshore teams communicate with offshore teams via social
media to follow progress and discuss issues during the projects. Our study found that
teams which operate with this configuration have regular meetings via instant messen-
gers including Skype™ to inform teams in other locations about how the project was
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progressing, discuss task allocations and negotiate schedules of delivery. We found that
these meetings are held daily or weekly depending on the needs of the projects.

One of the drawbacks of working with offshore teams is the difficulty of interaction
which is exacerbated by distance. People in different locations do not have the oppor-
tunity to have informal meetings or interactions. This can greatly impact team building
and motivation. This can be overcome (at least in part) by using social media. For ex-
ample, members from some of the teams we surveyed use instant messaging and IRC
to have less formal conversations and to get to know other team members better. The
ability to initiate conversation among team members who have not been introduced to
each other is an important success factor for global projects as it greatly facilitates com-
munication.

Our study has shown that internal stakeholders and external stakeholders who do not
share the same physical location frequently interact using social media for software
development purposes. Internal stakeholders elicit requirements from external stake-
holders using Skype™, Facebook, forums and blogs. Such social media also support
the process of recommending stakeholders that the project team may need. During
testing, external stakeholders can use forums and blogs to report bugs and request new
features. This also happens during the maintenance phase. According to our study, ex-
ternal stakeholders are often informed about the state of the project via social media.
Project managers from the software team tend to use Skype™ to communicate regularly
with external stakeholders about progress, changes to milestones and delivery dates for
the project.

Interactions between stakeholders at different locations can require a quick response
(typically immediate solutions to design and implementation issues). This is also true
when stakeholders are negotiating or providing their requirements for the project. Thus,
the use of social media such as instant messengers including Skype™ ensures that the
right social presence and media richness is achieved. The parties involved in these ac-
tivities need to be able to exchange a large amount of information to ensure that there
is no confusion or misunderstanding about what is being discussed. However, there are
some interactions which can occur asynchronously without the need for media richness.
Examples of such interactions in this context include bug reports and feature requests.
In this case, since we require a lower social presence and media richness, social media
such as forums and blogs are appropriate.

16.5.6 Results: Benefits and Limitations of Social Media in
distributed interactions

Social media can be extremely beneficial for interactions among distributed stake-
holders. Many of the challenges that are related to distributed software projects can be
ameliorated to some extent by social media. Geographical distance whether small or
large has a great impact on the ability of teams to collaborate successfully [17].

One of the major issues that social media helps to address is the difficulty of coor-
dination due to independencies and process non-conformities [7, 18]. Our study has
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found that stakeholders in different locations actively use social media to coordinate
software implementation. Using social media they are able to communicate any inter-
dependencies that may exist among the components of the software being developed
very effectively [19]. The fact that they use social media also helps to align processes
in the project. For example, if the stakeholders use specific terminologies in a given
process in the development lifecycle, they can discuss this and use agreed terminology
that all parties will understand. Slips in schedules [7, 18] can also be detected earlier
limiting the consequences these may have on other participating teams and stakehold-
ers. Since project managers use social media to do task allocations and follow-ups, any
delays can be discovered at an early stage and dealt with as necessary.

Other challenges in distributed software development are mostly associated with
offshore software development, mainly because communication difficulties are a major
problem. The different cultures and languages of some stakeholders may lead to mis-
understandings [7] as also discussed in chapter 12 (Beecham). Furthermore, rapidly
changing teams and projects in this context can mean that stakeholders do not have time
to form relationships with other stakeholders as also discussed in Chapter 10 (Smite).
Our study showed that social media can greatly help in these cases. For example, inter-
acting with a colleague via a video channel can improve understanding through atten-
tion to additional subtle cues such as voice tone and facial expressions. Social media
also enable stakeholders who have worked together on projects (even for a brief period)
to keep in touch via blogs. These stakeholders can eventually become peers who can
act as consultants on future projects.

Social media are also useful when managing unstable projects where informal com-
munication is essential [20, 21]. For example, in a project where requirements are al-
ways changing, social media can support distributed stakeholders by providing them
with a rich platform to discuss and interact with each other to resolve issues and project
risks. With the help of forums and blogs, stakeholders can also become acquainted with
the experts on the various subjects related to the project across the different sites and
can thus reach the right expert quickly when necessary [22].

Distributed teams with unstable projects can be managed by using social media in a
more formal way in which all interactions are self~-moderated by stakeholders. In such
a formal setting trolling and flooding are less likely to occur [12]. However, our study
found that, as with co-located teams, there is still the risk that using these social media
may give rise to less productive work. This can be especially harmful in offshore teams
as billing is done by the hour or day spent on the project. Onshore companies or clients
will only pay for additional time spent on a given task if this can be justified.

As with all technology, users need to be motivated to use social media. This is the
case for the use of social media in offshore teams where some stakeholders cannot see
the immediate benefit of adopting social media in their day-to-day tasks and so consider
it to be an overhead in their work which is hard to justify in terms of cost. Such non-
conformity in the use of social media can mean that social media are regarded as a
burden because they may not provide complete information to the stakeholders who are
actively trying to use them.

Another issue that can arise specifically from the use of asynchronous social media
is the fact that information can become out-of-date before any attention is given to it or
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information may be duplicated. Our study found that for the testing phase (for example)
users tend to report the same bug in different ways many times. This adds an overhead
to the project as project managers need to analyse each bug report and determine
whether the bug has been reported previously.

16.5.7 Results: Interaction with peers external to the office

Interactions with peers can have a considerable impact during software projects. The
teams in our survey define these peers as being past project team members, colleagues,
friends and academics. These peers provide a valuable source of knowledge and infor-
mation that stakeholders can consult in order to keep in touch with best practice, tech-
nologies and trends. Figure 7 illustrates how our participants use social media to interact
with their peers.

Networking is the main reason for using social media to interact with peers. In our
study we found that internal stakeholders use social media frequently to keep in touch
with peers. These relationships have been forged by previous experiences and need to
be maintained somehow when the parties are no longer interacting on a day-to-day ba-
sis. Social media such as LinkedIn and Facebook enable colleagues to keep in touch by
providing updates about events that they post online.

Some of the participants in our survey mentioned using social media to communicate
with peers for self-actualisation purposes. Since the field of IT is so vast and new tech-
nologies abound, it can be hard to be constantly aware of new tools and techniques.
Stakeholders thus use blogs maintained by peers to discuss new technologies. Our study
found that stakeholders also use social media to seek technical help from their peers.
Often, when they come across an issue in the project they are working on, they either
post a question on their own blogs and wait for responses from peers or find forums
online where experts can help. Stakeholders also use social media such as blogs and
forums to provide reviews on technologies, hardware and methodologies they have
used in previous software projects.
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No. of Respondents

Fig. 7. Types of Interactions among Stakeholders and Peers

These interactions are often done in the stakeholders’ spare time and are very infor-
mal. Such interactions require low social presence and a reduced level of media rich-
ness. Thus blogs and forums are the most common social media used for this. We also
found that some teams use instant messaging and Skype™ at times when they need
urgent technical help in projects if relevant peers can be contacted via these media.

16.5.8 Results: Benefits and Limitations of Social Media in
interactions with peers

The main benefit of interactions between internal stakeholders and their peers is the
fact that they can access a wealth of information that can be the key to the success of
the software project. By staying in touch with the latest tools and techniques in the field
of IT these stakeholders are able to bring innovation into the process of software devel-
opment. Furthermore, project managers and team members are able to access a larger
audience when seeking help. This can lead to numerous solutions for any problems
which arise. Managers can then choose the one that best suits their purpose.

However, if stakeholders spend too much time on such informal interactions, this
can impact their productivity. The information available from peers may not be entirely
appropriate or correct and if stakeholders rely on it and use it unquestioningly in soft-
ware projects they may introduce more problems than they solve.
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16.5.9 Results: Impact of Social Media on productivity in Software
projects

Our study found that social media led to an increase in productivity for all our survey
participants. The main reason for this is the fact that social media such as Skype™
enables stakeholders to get responses almost immediately to any queries and on-going
discussions. Thus, despite a distributed team, stakeholders can set up meetings almost
instantaneously and resolve issues quickly. This means that the teams can make the
most of the time allocated to the project and so improve productivity.

In many social media, the basic features such as blogging, instant messaging and
video calls are free for use. Furthermore, most social media enable some level of cus-
tomization. These features are the ones that stakeholders involved in software projects
desire most frequently. The low cost and easy customization of social media imply that
software engineering companies using them have a set of very powerful tools that are
virtually free. Our study confirms that telephone calls and faxes among distributed soft-
ware teams can be completely eliminated in most cases. This decreases the overhead
costs of projects considerably.

16.5.10 Results: Social Media as a Facilitator in Software Projects

Half of the participants in our study reported that social media are useful when ap-
plying the software methodologies prescribed by their organization or the organization
of their customers. The methodologies mentioned included agile methods (See Chapter
13 (Dybé)) and CMMIis. These necessitate good planning, control and monitoring.
Such activities can be very tedious to apply across distributed teams as project manag-
ers need to get regular updates on the progress of the projects to be able to perform
these tasks. Social media provide a convenient way to achieve this. For example, in
projects where teams use blogs to provide status updates and make task allocations,
project managers can easily be informed about the state of projects by checking status
updates and task completion progress.

16.5.10.1 Social Media in the Agile Context

Our study revealed that social media is very popular with all the agile practitioners
who responded to our questionnaire. For example, for many of these practitioners, so-
cial media are useful for daily stand-up meetings or for demonstrations of prototypes
in rapid prototyping.

Agile methods involve working with requirements that are often immature and am-
biguous. Short development cycles and efficient communication help to manage such

15 http://cmmiinstitute.com/resources/
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requirements to reduce the likelihood of defects [23, 24]. Communication and feedback
among the stakeholders of an agile project are particularly crucial for its success. For
example, the most common agile practice, extreme programming, advocates the prac-
tice of real customer involvement where stakeholders take part in weekly or quarterly
meetings for exchange of information and planning [25]. Social media are very good
tools to promote these kind of activities in the agile context.

Agile methods encourage face-to-face communication to enable the stakeholders to
share as much information as possible; this can be helped by facial expression or other
cues as well as verbal communication. Thus, in this context, the usefulness of the social
media tends to increase with the level of media richness and social presence it provides.
For example, according to Wallace et al. [26], videoconferencing is a very good alter-
native when stakeholders are not available on site for user story explanation. Korkala
et al. [27] further elaborates on this to include all instances where effective communi-
cation with a remote stakeholder is required.

Social media provide the additional benefit of leaving logs and traces. This can be
extremely useful in the rapidly evolving agile context to provide a record of how a
project has progressed over time. Such information can be hard to document methodi-
cally, especially in large projects with very short development cycles. For example, one
of our participants who uses an agile process stated that keeping logs of chats has
proved to be very useful when negotiating and justifying billing with customers. Social
mining techniques can be used with the resulting logs and traces to get insights into the
project dynamics and trends as discussed later in section 16.6.

16.5.10.2 Social Media and the Project Manager

Project complexity and uncertainty are the main challenges that project managers
face (Chapter 13 (Dyba), Chapter 8 (Stamelos)). This is especially true in the context
of distributed software development. Social media can empower project managers to
manage these complexities and uncertainties both proactively and reactively as they
arise in a project. However, our understanding of the role of social media for the man-
agement of software projects is far from complete [28]

Large distributed software teams involve challenges arising from temporal, geo-
graphical and socio-cultural distance [29] that project managers need to overcome. So-
cial media help to coordinate and motivate these teams by promoting communication
among the different stakeholders. Project managers can thus have better control of the
progress of the individual team members as well as the project as a whole and so can
better report to other stakeholders on the status of the project. For example, one of the
participants of our study who works with distributed teams emphasized the usefulness
of weekly meetings with offshore team members via Skype™ to plan and assign tasks
to the individual team members and set milestones. These weekly meetings also ena-
bled team members to raise any issues that they have encountered or that might arise.
Such interactions enable project managers to efficiently tackle these issues to decrease
their impact on the project. Our findings are again similar to those of Dittrich and
Giuffrida [14].



20

16.5.11 Threats to Validity

The validity of this study is limited in a number of ways [30]. The threats to con-
struct, internal and external validity are discussed here.

Construct validity asks whether the variables used in the study accurately measure
the concepts they purport to measure. The main threat is posed by participants who may
not undertake the survey with sufficient care. For example, participants who are short
of time may have simply always chosen to tick the first box presented. However we
believe that all participants were well motivated, as they were not under any duress to
participate. Consequently it seems likely that the data collected has been submitted ac-
curately and in good faith.

Internal validity is concerned with whether the relationship between the survey out-
comes and the use of social media is a causal relationship rather than one which oc-
curred simply by chance. Survey instruments are always subject to a query concerning
interpretation: did the participants interpret the questions as they were intended? We
had performed trials with the survey within our research group and improved the survey
as a result. It is very difficult to determine whether or not every participant interpreted
every question in exactly the way that we intended. However we believe that we did
constrain possible misinterpretations of the questions as far as possible.

External validity asks whether the results can be generalized. We must acknowledge
that the results of our survey are limited due to the small number of companies sur-
veyed. In the fullness of time we hope to repeat this survey with a larger sample. It is
also possible that the element of selection (via personal contact) has introduced re-
sponse bias. However, the personal contacts were often only used in the first instance;
the participants who completed the survey were usually unknown to the authors. Our
response rate was 39%, which is not unreasonable for such a survey.

16.6 The Future of Social Media in Software Projects

Collaborative platforms are increasingly being used by software teams. Collabora-
tive development environments (CDEs) provide teams with the tools to program, de-
bug, refactor and reuse code together with the collaboration tools needed for distributed
software development [31]. These collaboration tools usually include social media such
as wikis, instant messenger clients and forums. Examples of CDEs include the Jazz
CDE 6, Redminei7 and Microsoft Team Foundation Serveris. Jazz allows developers to
perform the usual tasks in software development and adds a web interface to allow
developers to interact with other stakeholders via a chat client and access other collab-
oration information such as bug tracking and project status reports. Microsoft Team

16 http://www-01.ibm.com/software/rational/jazz/
17 http://www.redmine.org/
18 http://msdn.microsoft.com/en-gb/vstudio/ff637362.aspx
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Foundation Server is very similar and enables stakeholders to track a work item or col-
laborate using a project portal while Redmine provides a web interface where stake-
holders can manage projects and collaborate using feeds, wiki and forums. Feeds can
provide subscribers with aggregated updates from websites with the latest content. In
software projects, feeds are an efficient way to provide awareness about workspaces,
developers and processes.

With the advent of disciplines such as social media analytics [32] and social media
data mining [33] we expect social media to play a larger and more important role in
software projects. Social data mining identifies situations in which groups of people are
generating electronic records of documents such as posts, instant message logs and
blogs among other documents as part of their normal activity. Potentially useful infor-
mation implicit in these records can be identified via specific automated computational
techniques which harvest and aggregate this information. The results of these opera-
tions are then presented for use in a meaningful way [34].

Since social media are widely used in software development projects mining the
resulting data can provide valuable insights concerning the most important stakeholders
in these projects. This can enhance the ability of social media to help other stakeholders
identify experts involved or potential involved in a project. This kind of mining has
been successfully applied to code and emails for Postgres [35] where information ex-
tracted was used to demonstrate who the more active participants were in the project.

Crowdsourcing is an interesting phenomenon [36] that has great potential as it ena-
bles large numbers of stakeholders to provide requirements for new features and to
provide feedback on bugs. Crowdsourcing is defined as the act of a company or insti-
tution of taking a function once performed by employees and outsourcing it to an un-
defined and usually large network of people by issuing an open call. The function can
be performed by peer-production (in which case the job is performed collaboratively)
or by sole individuals. The essential prerequisite is the use of the open call format and
the large network of potential workers [37].

Companies are using sites such as Topcoderio to outsource coding tasks to the con-
stituency of developers worldwide. Similarly, some requirements elicitation and stake-
holder recommendations are outsourced using tools like Stakesource [38] and
OneDesk2o respectively. In this new context, social media will become critical for the
success of the software projects. Companies who will be crowdsourcing tasks in the
software development lifecycle will have a more compelling need to communicate with
the successful bidders for the tasks. These bidders can be located in any part of the
world. Thus project managers will need to be able to communicate both synchronously
(in urgent situations) and asynchronously to make sure that process alignments are per-
formed and the bidders understand what the requirements are. They also need to be able
to properly monitor and coordinate projects as such models of operation have many
risks associated with them. Social media are excellent as facilitators in this case as they
can provide all the required tools for these project management activities.

19 www.topcoder.com/

20 www.onedesk.com/
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16.6 Summary and Conclusions

Social media have already proved their usefulness in software projects in the 21
century. They help project managers to overcome project management difficulties that
arise from the relatively new context of distributed software development while provid-
ing other project stakeholders with the tools they need to interact successfully with each
other. Social media have also brought about a new way of working where knowledge
acquired can be shared with other teams or peers or help can be obtained not only from
individuals within the organisations involved in the projects but also from external
peers who are members of the wider networks of the team members, effectively
crowdsourcing new knowledge. New applications for Social media are being discov-
ered on a daily basis. These include social media data mining which can be used to find
implicit useful information from the data exchanged using social media. As the very
nature of software projects evolves with time, social media will also find new applica-
tions in these new project configurations. However, despite their numerous advantages
as project management facilitators, social media can still present challenges to software
projects if they are not used within a properly regulated framework.
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