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Distributed Software Development (DSD) is becoming a norm in the software in-
dustry. Today, more software projects are being developed using geographically distrib-
uted teams. The team members in DSD must communicate and coordinate with each oth-
er to successfully develop software. This study explores Facebook as a mean for com-
munication and coordination in DSD projects. We conducted an exploratory study to ex-
plore 1) how does informal communication take place among developers using various
channels of Facebook? 2) Which channels are used for what type of communication? 3)
How do team members use different features of Facebook to achieve coordination? We
found that Chat and Comments were the most frequently used channels for formal and
informal communication. Informal communication constituted one-fifth of the commu-
nication among team members. The socio-technical congruence score indicated a high
degree of coordination among team members using Facebook. We, based on the results
of the study, propose a usage model for DSD using Facebook as mean for communica-
tion and coordination.
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1. INTRODUCTION

Software development is a complex and a rapidly changing activity in which multi-
ple individuals, teams, and organizations are involved to build a common project [1]
over a specific period [2]. In DSD, team members are placed at various distant locations
during the software project development. They form a network of virtual teams working
on the similar projects. These teams might belong to different organizations or from
same organizations [3]. Communication and coordination play an important role for
successful DSD projects. Communication is a two-way process that involves receiving
information as well as sending it [4]. Formal as well as informal communication is need-
ed for distributed groups to accomplish their tasks [5]. Informal communication posi-
tively impacts software development. It is a casual form of information sharing. It might
be detected during phone calls, conversations, text messages and electronic mails be-
tween peers in an organization [6]. Informalism in communication is created using smi-
leys and slang words [7]. Emoticons have been used for many years to increase infor-
malism in chat sessions and emails [8]. Emoticons have playful, informal and expressive
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inferences [10]. Lack of informal communication results in low levels of trust and
awareness of work at remote sites [9]. Emoticons are frequently used especially in in-
formal communication as compared to formal communication [10]. Formal communica-
tion is a form of spoken demonstration or document intended to share information. It
does not involve any slang words or jargons [11]. Communication takes place via certain
communication channels, whether it is formal or informal. A medium over which a mes-
sage is transferred to its envisioned spectators is termed as Communication channel [12].
Information can be conveyed to others by the exchange of messages and thoughts. It can
be in the form of speech, writing, signals, visuals, and behavior [13]. In DSD team
members need to communicate and coordinate project activities. Coordination is the
process of managing dependencies between project activities [14] via information shar-
ing and netting project activities [28]. In DSD, team knowledge impacts coordination.
Physical distance negatively impacts coordination, but it can be reduced through shared
knowledge of team [15]. Knowledge sharing is essential for teamwork. Teams may share
the knowledge using files, documents, messages, work plans, collaboration agenda and
discussions [16]. Social media can play an important role in supporting Communication
and coordination. Social media are computer-mediated tools which enable individuals to
share, create and exchange ideas, information, videos and pictures among communities.
Facebook is an important social networking service that aids people to communicate
effectively with their family, friends, and co-workers [4]. It was launched in February
2004 [4, 17, 18]. Facebook is a multi-channel social networking tool as it provides many
ways of communication e.g. Wall posts, Status updates, Photo uploading, Video uploads,
sharing content from other sources, Messaging, Chat, Groups, Comments, Liking, Apps,
etc. [4]. It has great potential and usability [17]. People use Facebook because of its user
uptake, familiarity, response to postings and timely notification service [22]. Few fea-
tures of Facebook for example wall post, private message and comments are very effec-
tive for Communication [19]. It has appeared as one of the major collaborative tool for
on-task as well as for informal interaction [20]. The main goal of this research is to ex-
plore usage pattern of Facebook by team members for achieving Communication and
coordination in DSD.

2. RELATED WORK

We performed a thorough literature review to have an understanding and current
knowledge related to social media usage for supporting software development in DSD.
We classified the existing studies into specific and generic social networking software/
tool categories.

2.1 Specific Social Networking Software/Tool

Few organizations designed their specialized tools which they used only inside their
companies. An organization developed a collaborative tool called “Entzonet” for in-
creasing communication and collaboration among employees. This platform positively
impacts employees. It enhanced trust, happiness, engagement, information sharing, so-
cial comfort, collaboration and speed of feedback among employees [21]. Kukreja [22]
conducted an experimental study for collaborative requirements elicitation and manage-



COMMUNICATION AND COORDINATION USING FACEBOOK: A CASE STUDY OF DSD 1503

ment of requirements by WinWin negotiation. To achieve this objective, researcher es-
tablished a social networking based framework Winbook. This framework positively
affected requirement management. It was easy to use. It bridges the gap between re-
quirements and system architecture [22]. To explore what was happening inside the or-
ganization a web-based service “WaterCooler” was designed and deployed in HP. This
service also facilitated people to share knowledge among themselves. They became
aware of each other as well as current happening inside the organization. It brought the
world very close inside HP [23]. DiMicco et al. [24] installed a social networking site
named “Beehive” at IBM to connect people and allow them to share professional activi-
ties among themselves via Beehive. The researchers examined that relationship building
among employees increased. The IBM employees got awareness about each other as well
as about company’s current happenings. The Beehive was also used to explore the
pattern of employee’s communication with their coworkers [25]. A company “Mega”
launched their internal blogging engine named as “BlogSite.” It was a blog hosting plat-
form within the company’s Intranet environment. It was proposed for knowledge sharing
and forming informal interaction within the community. That can assist others in the
successful completion of the project. It helped employees to know about current hap-
penings within the company as well as aided them in knowledge sharing [26, 27].

These studies [21-27] designed and deployed their specific tools, frameworks, and
websites to collaborate with their team members in the respective firms. They did not
specify study context. They are not generic. Moreover, none of these studies addressed
informal communication and how coordination is achieved using these tools. They have
not investigated the channels used for different types of communication.

2.2 Generic Social Networking Software/Tool

The researchers have used social media tools such as Twitter, Facebook [2], You-
Tube [34], microblogging [26-29] and instant messaging (IM) [30, 31], etc. for commu-
nication and coordination, and knowledge sharing in DSD. Uptake in the usage of Social
media tools is seen and is currently growing extremely fast. Facebook has over 400 mil-
lion users [32]. Physically disseminated developers used numerous communication tools
to part technical information, discussed issues related to design and technical snags.
They coordinated via email, discussion forum tools and IM [30]. Many organizations
used freely available Social media tools and websites to fulfill their communication
needs. In DSD people used more than one tool to communicate with each other. Social
media tools play an important role in the improvement of communication among differ-
ent teams [32]. Facebook is a faster and an effective communication tool [17]. Ramirez
et al. used Facebook as a tool to support software projects for monitoring them and to
solve problems related to communication, coordination, and knowledge sharing in DSD.
They used Facebook, G+, Skype, and Dropbox collectively to study what kind of issues
related to Communication and coordination can be implemented via Facebook. They got
positive results of the study because of Facebook’s fame amongst young developers and
its huge storage capacity for maintaining an online repository of project activities on a
daily basis. It has several other important features which motivated team members to stay
online for facilitating just in time communication. The researcher presented a metrics to
assess how knowledge sharing, Communication, and Coordination could be implemented
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in DSD [2]. Wu ef al. [33] Examined social values of Wikipedia to discover its impact
on knowledge sharing [33]. MacLeod [34] used YouTube to share knowledge related to
programming by creating videos. The researcher investigated that how developers pro-
duced and shared knowledge via screencasts. Developers used multiple tools for creating
video-based documentation for other developers and then they launched and shared those
videos on YouTube. Screen caster showed frustration to their available tool support.
They also have not specified the study context as collated or distributed [34]. Alghtani et
al. [31] used WebEx meetings and TeamViewer to resolve problems of DSD. They also
used group-email and IM to send a message to multiple people to improve communica-
tion [31]. Cataldo et al. [30] used email, teleconference, IM, and discussion forums in
DSD to examine how and for what purpose software developers used various communi-
cation media. Results showed that these media were used to communicate technical in-
formation; discussion of design issues and technical problems as well as for coordinating
project activities [30]. Cao et al. [26] Used blogs and social networking sites in software
engineering to investigate the influence of Social Media on work performance of the
employee. Researchers proposed a model to assess this impact. Results revealed that so-
cial media promoted work performance of employees by strengthening trust among them
and by providing a channel for knowledge sharing [26]. Jackson et al. [27] Examined
company’s internal blog to know why people used blogs for communication, building
social relation, information sharing, and knowing trends of the company [27]. Wu et al.
[33] Used blogs for sharing knowledge [33]. Reinhardt [28] used microblogging to share
knowledge and support communication [28]. Guzzi [29] used microblogging to record
comprehensive knowledge of project [29]. Wang et al. [35] Used microblogging to know
how it supported DSD projects in sharing knowledge, motivating other members and for
crowdsourcing [35].

All these studies were conducted to achieve different goals using multiple tools.
There is no tool available which have multiple channels in it to support communication,
coordination and knowledge sharing. If multiple channels are not available in one tool,
then people have to switch among tools to achieve their desired goal. Switching from
one to another tool results in the wastage of time as well as frustration among people.
Switching tools are not user-friendly, thus do not provide a productive environment to
work. When all features and channels are available at one place in one tool then people
don’t need to switch among tools, this thing may facilitate them and enhance their
productivity. There is no such work that has been done to study how informal communi-
cation takes place and how coordination is achieved using different channels and fea-
tures of Facebook. They haven’t investigated which channel of Facebook is used for
what type of communication and how Facebook can be utilized to achieve the basic
needs of communication, coordination, and knowledge sharing in DSD. So there is a
need to bridge this gap. There is a need to present a usage model or guidelines which can
help software developers and practitioners in future projects from the perspective of
Communication and coordination using Social media particularly Facebook in DSD.

3. RESEARCH DESIGN

We conducted an exploratory case study to answer intended research questions. We
designed study process according to the criteria given in [36]. We took a single case hav-
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ing a single unit of analysis from Pakistan. We selected three universities which were
located in three different cities, exhibiting characteristics of DSD settings. We selected a
web-based project. A team comprised of 9 members/students developed this project.
These teams were located at remote sites having no face to face communication. They
completed project in 11 weeks.

3.1 Research Setting

We created a Facebook closed group, and all team members joined that group. We
set group settings as a closed group due to privacy concerns of members. They were re-
stricted to use only “Facebook” for communication among themselves during project
development. They were not allowed to use any other communication medium i.e. Skype,
email, phone call or physical meetings (across the site). We monitored communication of
team on a daily basis. They were directed to add researcher in their chat conversation to
have access to their chat content for data collection and analysis purpose. We advised
them that: (1) all their posts and activities related to project development should be
visible to other team members; (2) upload project artifacts in group to make a repository;
(3) each of the members who worked on a specific artifact must have to mention his/her
name at the end of their work in project deliverable and (4) must assign a version number
to the document. Scheduled as well as Unscheduled meetings should also be notified on
the Facebook group. They were free to work at any time on any day and were not re-
stricted to work for/on specific working hours.

3.2 Team Composition

We selected undergraduate students of the software engineering department at ran-
dom from 3rd and 4th year of the degree. We selected students at random, but according
to predefined criteria i.e. each of the students should have 3.00 and above CGPA, having
sound knowledge of web designing and development, web languages, software testing
techniques and strategies, documentation of the project and Facebook usage. Any student
who has enrolled in 3" and 4™ year can take part, but they should meet defined criteria as
mentioned above. We selected three students from each university, hence comprising a
team of 9 members (both male and female). Table 1 describes the team composition.

Table 1. Team composition.

Team ID University Nsutrlil(l;ee;tgf Gender Year of Degree
Team 1 University A 3 All Females 3rd Year
Team 2 University B 3 All Females 4th Year
Team 3 University C 3 All Males 4th Year

Each of team members was assigned a role based on their expertise after mutual
discussion and agreement. For example; students having roles of developer, tester, de-
signer, team leader and database manager are skillful in programming, testing, designing,
team leading and database development and management respectively. Team member of
one university was familiar with each other, but they were unfamiliar and a stranger to
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students of another university. They added each other on Facebook and became Face-
book friends (Having no prior social bindings among cross-site members). They did not
have any knowledge about each other before the project has started. We have assigned
them a project in collaboration with their course instructors. They developed a project
during their current semester as a course project. We assigned the role of Team Leader to
one of the team member in order to compile the whole work at end, for arranging meet-
ings (scheduling of meetings, and notify on group) when needed during project develop-
ment, monitoring team members’ involvement in project development to ensure that they
were working according to prescribed project plan, listening to their views and feedback.
The project was “web-based online course registration system for students.” We selected
this project because it is a system related to education sector and universities. Students
have domain knowledge of it. This project has certain key requirements which they have
to implement. Members of one team communicated with members of the onsite team, as
well as cross-site teams because their tasks were dependent upon each other.

3.3 Data Collection

We collected data by different data collection methods. We designed data collection
forms. We collected data and then stored that data in those data collection forms (http://
drive.google.com/file/d/0B3w1kI71xt7gdUZtTUd6Qmhkb00/view?usp=sharing).They
were qualitative as well as quantitative. We used to fill these forms on a daily basis by
analyzing Facebook. We collected data from multiple data sources through multiple data
collection methods to ensure triangulation. Multiple data sources included Facebook chat,
Facebook group posts, shared links, Facebook comments, shared files and shared photos.
Whereas multiple data collection methods involved observations, documents/ artifacts
analysis, and Facebook communication archives. Data collected by the researcher was
comprised of; chat messages, emoticons, group posts, comments on posts, files uploaded,
shared photos, shared links, time of all activities and meetings. The researcher collected
all messages along with their contents to have an insight of their conversation. Research-
er considered triangulation during data collection.

(A) Why did we choose this data set?

We have selected this case as our study case due to two important reasons. On the
one hand, this project setting was mirroring an industrial software development envi-
ronment. On the other hand, the data can be collected easily, on a daily basis (more than
one time per day) and we validated data in time.

(B) Validating the accuracy of the data

To ensure the data consistency, we used to check Facebook at least three times
(morning, evening, night) in a single day and each activity was kept recorded in data
collections forms. We have validated the data by monitoring it frequently and by match-
ing it with entered data. So, that if someone deleted a post or edited the content, or
deleted a chat message or deleted a file which was uploaded previously efc., can be kept
recorded. Once we have found any modification in data, we contacted the intended mem-
ber instantly to root out the cause, and updated data forms accordingly. We read and re-
read the data many times to ensure its validity, accuracy, and consistency.
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3.4 Validity Threats

(A) Construct validity

Construct validity is concerned with the evidence of concepts and theories behind
the research study [36, 40]. We designed data collection forms to collect intended data to
answer research questions. We have not taken data collection forms from any published
source. Therefore error may exist in them. We designed our data collection forms
through proper discussions with experts and identified that they were accurate for col-
lecting required data.

(B) External validity

External validity is concerned with, to what extent the findings of the study could
be generalized [36, 40]. Findings of our study may not be generalized to form a theoreti-
cal background for further studies because our study was limited regarding one case
(single project) and it was not from industry. It was an exploratory case study which
provided new research insights. Our study was the basis, and in future, such studies can
be replicated, and results can be generalized.

(C) Reliability

This aspect is concerned with to what extent the data and the analysis are dependent
on the specific researcher [36, 40]. A single researcher collected data manually during
case study, which can results in a human error during data collection. To ensure data
accuracy and consistency, we checked Facebook many times in a single day and kept a
record of each activity in data collection forms. We validated data by monitoring it fre-
quently and by matching it with entered data. So, that if someone deleted a post or edited
the content, or deleted a chat message or deleted a file which was uploaded previously,
etc., can be kept recorded. Once we found any modification in data, we contacted the
intended member instantly to root out the cause and updated data forms accordingly. The
data was read and reread multiple times to ensure its validity, accuracy, and consistency.
We collected data from multiple sources by using multiple data collection methods to
eliminate biases which can result due to the single data collector.

3.5 Data Analysis Methods

We used both qualitative as well as quantitative data analysis methods to analyze
the transcribed data. We performed social (Facebook) network analysis to check the
connection among team members (Fig. 1).

The dotted line represented one-way communication among team members whereas
solid line represented two-way communication. Arrowheads represented the direction of
flow of communication among the peers. We checked out the frequency of Facebook
feature’s (group, comments, chat, efc.) utilization. We have also performed emotion
analysis to find out frequently used emoticons as well as the overall frequency of emoti-
cons in communication, which decided the type of communication. We checked coordi-
nation among team members by Socio-technical congruence (STC) [37], delay [38] and
status meetings occurrence [15].
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Fig. 1. Connection among team members.

4. STUDY RESULTS AND ANALYSIS
4.1 Communication among Developers Using Facebook

Formal communication as well as informal communication (communication having
emoticons and slangs) occurred during the project development. We have calculated the
number of emoticons, and slang words used per chat message and comment. Communi-
cation among team members took place in English. The ratio of formal communication
and informal communication was different. The ratio of formal communication was high
(81%) as compared to informal communication (19%) (Fig. 2).

81%

OFarmal Olnformal
Fig. 2. Ratio of overall formal/informal communication.

Moreover, if we look in more detail, then the ratio of formal chat (31.29%) and
formal comments (53.63%) is high as compared to informal chat (4.24%) and informal
comments (7.27%) (Fig. 3).

Emoticons and slang words were used only in chat messages and comments, as these
two channels involved textual communication. If we generate a comparison between in-
formal chat and informal comments, then it can be concluded that more informal com-
munication was done via comments as compared to chat as the ratio depicts (7:4). Table
2 represents the ratio of emoticons used by developers during their communication.
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Table 2. Ratio of emoticons.

Emoticon Emoticon Ratio
Name Symbol
Tongue (2 43.8%
Smile & 31.5%
Grin =) 7.5%
Unsure T 5.6%
Like '] 3.4%
Squint s 2.9%
Gasp = 1.9%
Frown = 1.2%
Wink ) 1.2%
Confused = 0.5%
Devil (T 0.2%
Cry B 0.2%

“Tongue” and “Smiley” were used more frequently as compared to other emoticons.
Whereas ratio of “Cry” and “Devil” was very low. It depicts good communication envi-
ronment among developers in DSD. Fig. 4 represents the frequency of multiple emoti-
cons used in chat and comments separately. The frequency of emoticons in comments is
high as compared to chat. It depicts that chat was more towards formal while comments
were informal.

We analyzed slang words used by team members in their chat conversation and
comments. We also calculated their ratio as shown in Table 3.

The contents of files, photos, and links which were shared by team members were
viewed and analyzed in detail and were found to be formal. “Chat” and “Comment” ap-
peared to be the two most important channels of Facebook which supported informal
communication.
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Table 3. Ratio of slang words.

Slang Words Ratio
Hahaha 38.3%
Lol 33.7%
Hmm 24.0%
W8 2.7%
Wana 1.3%

(A) Overall channel usage frequency

We analyzed the Facebook network to check the frequency of Facebook channels
usage (Fig. 5). Comments were used most frequently among all channels of Facebook
and chat was used at 2nd level. Results revealed that team members did not use other
channels of the Facebook i.e. timeline, audio call, video call, pokes, events, news feed
and Facebook pages.

(B) Frequency of Channel usage with respect to time

Fig. 6 represents channel usage pattern with respect to the time frame. Results re-
vealed that channel usage pattern of team members slightly changed from start of the
project to the end.
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Fig. 5. Frequency of channel usage.



COMMUNICATION AND COORDINATION USING FACEBOOK: A CASE STUDY OF DSD 1511

— ”
-
—

200 =
200 - =

—
- i I I

L]

Week]l Week? Week3 Weekd WeekS Week s Week7 WeekE Week Week 10
= Chat m Commeonti= Group Posts ® Photos Shared mFila Sharcd B Links Shared B Other Channcls

Number of Weeks
Fig. 6. Week wise frequency of channel usage.

Frequency of Chamnels Usage

At the start, team members used multiple channels for Communication and coordi-
nation. But with the passage of time their channel usage got a slight difference. They
started using commenting feature more as compared to other. The chat was frequently
used during initial days while commenting was used throughout project development.
This behavior depicted that commenting is more interactive as compared to other chan-
nels. It was best suited to express and share one’s views openly as comments were easily
accessible for all team members to view. Commenting feature provided more area for
interaction. Threads of comments are very efficiently organized on Facebook as com-
pared to chat messages. In the case of chat messages, a lot of scrolling of mouse pointer
is needed to view previous conversations, and it involves extensive load time for previ-
ous messages. If a huge archive of chat messages is present, then it’s very difficult and
frustrating thing to view previous messages as load time of archived messages is high.
Whereas in comments very less scrolling and loading of threads are required.

(C) Purpose of Communication

Team members communicated with each other on different topics. Their purpose of
the communication was numerous throughout project development. Fig. 7 represents the
purpose of communication-based on the type of communication and channels.
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Fig. 7. Classification of purpose w.r.t communication type and channels.
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Graph of meetings was highest which showed most of the communication occurred
during meetings via commenting. Clarification of requirements came at a second level
which was supported by both chat and comments.

4.2 Coordination among Team Members Using Facebook

Team members used various channels of Facebook to coordinate project activities
to complete the project successfully. We analyzed and measured coordination by socio-
technical congruence (STC), delay and number of status meetings. We quantified STC
by a technique proposed in [39]. The value of congruence in the case of arc mirroring is
0.861702. Whereas the value of congruence in the case of node tie is 0.80434. A value
nearer to 1 shows high congruence whereas value nearer to 0 specifies low congruence
[39]. Delay was another parameter to measure coordination. It’s additional time it takes
to resolve an issue when more than one site is involved. We assessed it by equating the
actual submission date of the project deliverables with the dates mentioned in project
plan by utilizing the Facebook features. 80% artifacts were delivered on time whereas
only 20% were submitted delayed (Fig. 8). Only one member submitted the artifact with
a delay of 3 days. Team members established a centralized repository on the Facebook
group for submission of artifacts. All team members have submitted their artifacts in that
repository. These artifacts comprised of code documents, project design documents,
testing documents, etc.

20 Timie Submission

O Deliped Submision

Fig. 8. Artifact status.
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Fig. 9. Frequency of meetings.

Increased number of status meetings show coordination issue or bad coordination
[15]. We have matched the frequency of actual meetings held during project develop-
ment with meetings planned in project plan document. Fig. 9 shows that there were eight
scheduled meeting and only one unscheduled meeting. The very low frequency of un-
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scheduled meetings is a sign of good coordination. All of the nine members were part of
these status meetings to be aware of current status of project development. All of these
meetings took place on the Facebook group. There was no meeting which held via chat.

4.3 Facebook Usage Model for Distributed Software Development

We proposed a model to demonstrate the use of Facebook for software development
specifically for distributed projects (Fig. 10). This model is proposed based upon the
results obtained from the study. Results showed that basic usage of Facebook consisted
of communication and coordination via multiple channels of Facebook. Communication
purpose included clarification related to software requirement specification (SRS), clari-
fication related to project design, clarification related to project testing, modifications,
monitoring and awareness, discussion and knowledge sharing, work division, notifica-
tions, and software installation guidance.

Team members coordinated project activities through meetings, resource sharing,
and artifact submission. Both of these major usages of Facebook came under the um-
brella of formal and informal communication via multiple channels of Facebook. Face-
book provided various channels for communicating and coordinating project activities.
These channels are; chat (text messaging, audio call, video call), comment, group, page,
event, timeline, file sharing, photo sharing and link sharing.
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Fig. 10. Facebook de.\;elopmental usage model.

5. CONCLUSION AND FUTURE WORK

This study gave a deep understanding of social media particularly Facebook usage
in distributed software development. Facebook is multichannel as well as it supported
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informal communication, so we choose it. Formal as well as informal communication
took place via multiple channels of Facebook. Chat and Comments were the most fre-
quently used channels for supporting meetings, requirement clarification, and various
other activities. The teams were from the same culture and from same time zone, so our
study does not measure the impact on the communication and coordination due to time
and cultural difference. Facebook made possible understanding, knowledge sharing, and
building of social relationships necessary to overcome the distance between collocated
teams in DSD settings. Mostly small companies of underdeveloped countries do not have
enough financial resources to purchase specialized and professional tools to support
DSD projects. Our study provides direction for such companies to develop software pro-
jects with freely available social networking site Facebook to support communication
and coordination needed in DSD settings. Facebook is most popular social networking
site among young developers as well as in all age groups. Although there can be some
confidentiality and privacy concerns, which can be overcome by Facebook security
features implementation. This study was conducted with a single case and with universi-
ty students. Both male and female students took part in our study. However, we have not
studied the impact of gender on our study results. The impact may be studied in future.
The possible direction for the future work of this research leads to conduct multiple case
studies with industry projects using Facebook to evaluate the effectiveness of the pro-
posed model in DSD projects.

REFERENCES

1. M. A. Razzak and R. Ahmed, “Knowledge sharing in distributed agile projects:
Techniques, strategies, and challenges,” in Proceedings of IEEE Federated Confer-
ence on Computer Science and Information Systems, 2014, pp. 1431-1440.

2. R.J. Ramirez, R. P. Romo, and V. O. Miramontes, “Supporting the software devel-
opment process using social media: Experiences with student projects,” in Proceed-
ings of the 37th IEEE Annual Computer Software and Applications Conference
Workshops, 2013, pp. 656-661.

3. M. Jimenez, A. Vizcaino, and M. Piattini, “Improving distributed software devel-
opment in small and medium enterprises,” Open Software Engineering Journal, Vol.
4, 2010, pp. 26-37.

4. D. Alen, G. Petra, and G. Iva, “Analysis of communication of Croatian faculties
through Facebook — Part 1,” in Proceedings of the 35th International Conference on
Information Technology Interfaces, 2013, pp. 43-48.

5. R. E. Kraut, R. S. Fish, R. W. Root, and B. L. Chalfonte, “Informal communication
in organizations: Form, function, and technology,” in Proceedings of Human Reac-
tions to Technology: Claremont Symposium on Applied Social Psychology, 1990, pp.
145-199.

6. http://www.businessdictionary.com/definition/informal-communication.html.

7. J. B. Walther and K. D. Addario, “The impacts of emoticons on message interpreta-
tion in computer-mediated communication,” Social Science Computer Review, Vol.
19, 2001, pp. 324-347.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

COMMUNICATION AND COORDINATION USING FACEBOOK: A CASE STUDY OF DSD 1515

A. Ip, “The impact of emoticons on affect interpretation in instant messaging,” Re-
trieved April 26 (2002): 2012.

. L. Layman, L. Williams, D. Damian, and H. Bures, “Essential communication prac-

tices for extreme programming in a global software development team,” Information
and Software Technology, Vol. 48, 2006, pp. 781-794.

E. Dresner and S. C. Herring, “Functions of the nonverbal in CMC: Emoticons and
illocutionary force,” Communication Theory, Vol. 20, 2010, pp. 249-268.
http://www.businessdictionary.com/definition/formal-communication.html.
http://www.businessdictionary.com/definition/communication-channel.html.

S. G. Mazman and Y. K. Usluel, “Modeling educational usage of Facebook,” Com-
puters & Education, Vol. 55, 2010, pp. 444-453.

H. J. Happel and W. Maalej, “Improving knowledge sharing in distributed teams by
capturing and recommending informal knowledge,” in Proceedings of Workshops on
Software Engineering, 2009, pp. 341-345.

J. A. Espinosa, S. A. Slaughter, R. E. Kraut, and J. D. Herbsleb, “Team knowledge
and coordination in geographically distributed software development,” Journal of
Management Information Systems, Vol. 24,2007, pp. 135-169.

F. Xhafa, D. Palou, L. Barolli, E. Spaho, and M. Takizawa, “Coordination in An-
droid mobile teams,” in Proceedings of the 16th IEEE International Conference on
Network-Based Information Systems, 2013, pp. 482-487.

L. Hanley, T. O. C. Aik, R. W. K. Kheng, and L. S. Yew, “A study on the academic
uses of Facebook in Vocational Education,” in Proceedings of the 63rd IEEE Annu-
al Conference International Council for Educational Media, 2013, pp. 1-8.

A. Choi, “Use of Facebook group feature to promote student collaboration,” in Pro-
ceedings of ASEE Southeast Section Conference, 2013, pp. 329-347.

P. Ractham and D. Firpo, “Using social networking technology to enhance learning
in higher education: A case study using Facebook,” in Proceedings of the 44th IEEE
Hawaii International Conference on System Sciences, 2011, pp. 1-10.

T. Charlton, M. Devlin, and S. Drummond, “Using Facebook to improve communi-
cation in undergraduate software development teams,” Computer Science Education,
Vol. 19, 2009, pp. 273-292.

A. Kongthon and C. Sangkeettrakarn, “Entzonet: A social collaborative platform for
enterprise,” in Proceedings of IEEE Technology Management in the IT-Driven Ser-
vices, 2013, pp. 538-541.

N. Kukreja, “Winbook: a social networking based framework for collaborative re-
quirements elicitation and WinWin negotiations,” in Proceedings of the 34th IEEE
International Conference on Software Engineering, 2012, pp. 1610-1612.

M. J. Brzozowski, “WaterCooler: exploring an organization through enterprise so-
cial media,” in Proceedings of ACM International Conference on Supporting Group
Work, 2009, pp. 219-228.

J. M. DiMicco, W. Geyer, D. R. Millen, C. Dugan, and B. Brownholtz, “People
sense making and relationship building on an enterprise social network site,” in
Proceedings of the 42nd IEEE Hawaii International Conference on System Sciences,
2009, pp. 1-10.



1516 SEHRISH FERDOUS AND NAVEED IKRAM

25

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

. A. Wu, J. M. di Micco, and D. R. Millen, “Detecting professional versus personal
closeness using an enterprise social network site,” in Proceedings of ACM SIGCHI
Conference on Human Factors in Computing Systems, 2010, pp. 1955-1964.

X. Cao, D. R. Vogel, X. Guo, H. Liu, and J. Gu, “Understanding the influence of
social media in the workplace: An integration of media synchronicity and social
capital theories,” in Proceedings of the 45th IEEE Hawaii International Conference
on System Science, 2012, pp. 3938-3947.

A. Jackson, J. Yates, and W. Orlikowski, “Corporate blogging: Building community
through persistent digital talk,” in Proceedings of the 40th IEEE Annual Hawaii In-
ternational Conference on System Sciences, 2007, p. 80.

W. Reinhardt, “Communication is the key-support durable knowledge sharing in
software engineering by microblogging,” in Proceedings of Workshops on Software
Engineering, Vol. 150, 2009, pp. 329-340.

A. Guzzi, M. Pinzger, and A. V. Deursen, “Combining micro-blogging and ide in-
teractions to support developers in their quests,” in Proceedings of IEEE Interna-
tional Conference on Software Maintenance, 2010, pp. 1-5.

M. Cataldo, M. Bass, J. D. Herbsleb, and L. Bass, “On coordination mechanisms in
global software development,” in Proceedings of the 2nd IEEE International Con-
ference on Global Software Engineering, 2007, pp. 71-80.

M. S. Alghtani and M. R. J. Qureshi, “A proposal to improve communication be-
tween distributed development teams,” International Journal of Intelligent Systems
and Applications, Vol. 6, 2014, pp. 34-39.

S. Black, R. Harrison, and M. Baldwin, “A survey of social media use in software
systems development,” in Proceedings of the 1st ACM Workshop on Web 2.0 for
Software Engineering, 2010, pp. 1-5.

L. Wu, N. C. Pa, R. Abdullah, and W. N. W. A. Rahman, “An analysis of knowledge
sharing behaviors in requirement engineering through social media,” in Proceedings
of the 9th IEEE Malaysian Software Engineering Conference, 2015, pp. 93-98.

L. MacLeod, “Code, camera, action: How software developers document and share
program knowledge using YouTube,” in Proceedings of the 23rd IEEFE International
Conference on Program Comprehension, 2015, pp. 104-114.

X. Wang, 1. Kuzmickaja, K.-J. Stol, P. Abrahamsson, and B. Fitzgerald, “Microb-
logging in open source software development: The case of Drupal using Twitter,”
IEEE Software, 99 (PrePrints):1, 2013.

P. Runeson and M. Host, “Guidelines for conducting and reporting case study re-
search in software engineering,” Empirical Software Engineering, Vol. 14, 2009, pp.
131-164.

B. K. MacKellar, “Analyzing coordination among students in a software engineering
project course,” in Proceedings of the 26th IEEE Conference on Software Engineer-
ing Education and Training, 2013, pp. 279-283.

J. D. Herbsleb and A. Mockus, “An empirical study of speed and communication in
globally distributed software development,” IEEE Transactions on Software Engi-
neering, Vol. 29, 2003, pp. 481-494.

G. Valetto, M. Helander, K. Ehrlich, S. Chulani, M. Wegman, and C. Williams,
“Using software repositories to investigate socio-technical congruence in develop-



COMMUNICATION AND COORDINATION USING FACEBOOK: A CASE STUDY OF DSD 1517

ment projects,” in Proceedings of the 4th IEEE International Workshop on Mining
Software Repositories, 2007, p. 25.

40. J. Rowley, “Using case studies in research,” Management Research News, Vol. 25,
2002, pp. 16-27.

Sehrish Ferdous received the B.Sc. degree in Software En-
gineering from Fatima Jinnah Women University, Pakistan. She is
perusing the MS degree in Software Engineering from Internation-
al Islamic University Islamabad, Pakistan. She is currently work-
ing as an Associate Lecturer at Fatima Jinnah Women University,
Pakistan. Her research Interest includes global software develop-
ment, social media for distributed software development.

Naveed Ikram is a chartered IT professional, holding a Ph.D.
from the University of Salford, UK. He has more than 25 years of
experience in academia as well as industry. He is currently a Pro-
fessor of Software Engineering at Riphah International University
and leading the Empirical Software Engineering Research Group.
He is also the Director technologies of a private limited consulting
company providing technology-based solutions. He has more than
50 research papers to his credit. He is Senior Member of IEEE,
ACM, and British Computer Society.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


