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ABSTRACT
Agile software development practices have gained significant im-
portance during last few years as a methodology for implement-
ing software projects. At the same time, software businesses have
started to exploit the potential of global software development, most
commonly to lower development costs and to access larger pools
of competent labor. Global software development has proven to be
difficult to implement efficiently, and while several different meth-
ods and practices have been proposed, many challenges, most of
which are related to communication, still remain.

In this paper, we describe a research design for studying communi-
cation in agile software development projects. The goal is to evalu-
ate various data collection methods and analysis methods for agile
software project research, and ultimately apply these methods in
implementing more comprehensive research project on using agile
development practices in global software development projects.

Categories and Subject Descriptors
D.2.8 [Software Engineering]: Metrics—Process metrics, Perfor-
mance measures; D.2.9 [Software Engineering]: Management—
Software process models, Programming teams

1. INTRODUCTION
Traditionally, software development organizations have worked un-
der the assumption of a stable business environment producing sta-
ble requirements for the products to build. This has been reflected
in the development and adoption of rigid, plan-and-control -driven
processes for managing and controlling software development work.
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While perhaps never a correct assumption, the contemporary turbu-
lent business environment requires software development projects
to work with uncertain and changing requirements and technolo-
gies. As the traditional approach to software engineering, exem-
plified by the waterfall life-cycle model [24], is based on resisting
change, it is inherently a poor fit with the modern business climate.

Traditional software engineering approaches focus on up-front plan-
ning, including fixing the requirements, modularizing the product
to build, and specialized labor, all with the aim of minimizing de-
pendencies between product elements, thus reducing the need for
coordination and communication in the software development or-
ganization. Given uncertain and changing requirements, this be-
comes difficult, and modern approaches to software development,
such as the so called agile development models, focus more on
effective communication and collaboration than up-front planning
and documentation [2]. In particular, the agile software develop-
ment models try to make communication as quick and effortless as
possible by requiring all team members to share a common open
working space and emphasizing face-to-face communication. The
adoption of various agile methods, in particular the Scrum process
model [25], has been rapid in industry, and their use is becoming
common in most fields of software development.

Another main industry trend is the increased use of global software
development (GSD), mainly as a means to lower software develop-
ment costs and to access a larger pool of competent labor. While
increasingly common, GSD projects often face serious problems.
These include issues related to communication between the dis-
tributed project members, difficulties in establishing appropriate
group relations, cultural issues, and difficulties in managing and
coordinating work in distributed projects. In short, intensive col-
laboration which is needed in software development seems to be
challenging in a distributed environment. [12]

As many agile practices rely heavily on face-to-face communica-
tion, which is difficult or impossible to arrange in many GSD set-
tings, combining the two at first glance seems difficult. There is,
however, some evidence that applying agile methods in distributed
projects could make it possible to mitigate some of the most com-



mon problems of distributed software development [19, 21]. In par-
ticular, agile methods force team members to communicate openly
and frequently, and it seems that this can help mitigate even cul-
tural issues, as well as build a solid foundation for distributed team
work.

In this paper we describe a framework and methodology for study-
ing communication, group dynamics, and project success of glob-
ally distributed agile software development projects, that we plan
to use in a research project scheduled to start in the beginning of
2010. We also describe our currently ongoing pilot study during
which the framework has been developed and partly tested.

2. PREVIOUS WORK
A fairly large share of software developers’ time is spent on com-
municating with other developers in the team. Perry, Staudenmayer
and Votta report in their study developers spending on average 75
minutes each day in “unplanned interpersonal interaction” [22].
Seminal work by Tom Allen reported that the frequency of com-
munication among engineers drops radically based on distance, and
the frequency being almost at the same low level whether engineers
are located 30 meters or miles apart [1]. Earlier studies have re-
ported the slower pace of GSD projects mainly to be caused by
challenges and delays due to interaction over distance [10, 11, 12].

To overcome the distance, software teams have multiple communi-
cation media at their disposal for sharing information and building
shared understanding on the task at hand. Media richness theory [3]
attributes a property called richness to a communication medium.
The richness represents a medium’s ability to provide additional
cues to communicating parties for understanding the message. Me-
dia richness theory suggests that tasks with high uncertainty and
equivocality are communicated more efficiently via communica-
tion media with higher media richness, while certain and unequiv-
ocal tasks can be communicated via a leaner media [3].

Agile software development practices claim to solve many issues
of software engineering, including long development times, higher
costs than anticipated and unmet requirements [14]. Iterative de-
velopment and short delivery cycles help to mitigate the problem
of not meeting user requirements, cost/schedule blow-outs and in-
tegration issues [23]. They prevent different sites and partners from
doing long periods of independent development, which could lead
to modules that are hard or impossible to integrate. Short delivery
cycles also bring transparency of work to all partners [21]. Empir-
ical studies on existing agile GSD projects suggest that agile meth-
ods can be used on GSD projects [21], and can help avoid some
of the most common problems of distributed software development
[20].

Previous work has been made in studying communication in vari-
ous contexts of knowledge work. Earlier studies have reported rela-
tion between outcome factors, such as performance and creativity,
and communication behavior [9], as well as relation between face-
to-face communication and productivity in IT configuration tasks
[28]. However, we believe the proposed research to be the first
to study the relationship between face-to-face and electronic com-
munication, psychosocial factors and project outcome metrics in
distributed agile software development contexts.

3. METHODOLOGY
In this section we describe the research methodology we plan to
use in our future research, and that we used in the pilot study.

3.1 Data Collection
In order to understand the relationship between communication and
contextual and outcome measure, we need a comprehensive data set
collected using a variety of instruments. In following chapters, we
will present our data collection methods in more detail.

3.1.1 Face-to-face Communication
We used sociometric badges developed at the Massachusetts In-
stitute of Technology Media lab [18], to automatically collect data
on face-to-face communication between collocated members of the
teams. A sociometric badge is a device containing a microphone,
an infrared sensor, and a radio receiver. When studying commu-
nication, the badges are used in two ways. First, each team mem-
bers wear a badge around his or her neck. This helps us collect
data on both physical proximity between team members, as well as
their communicational behavior; who talks with whom, how and
when. Secondly, badges are attached to physical locations, such
as task boards, workstations, and other interesting places, such as
cafeterias and meeting rooms. This helps us understand where the
communication takes place. By badging the workstations, we can
also look into fine-grained issues, such as how much people work
together at the same computer (known as pair programming [27]).

In addition to general analyses of the amount and frequency of face-
to-face communication and relative proximity of team members,
from the badge data we are able to make analyses of communica-
tion networks and patterns within the team based on real face-to-
face communication.

3.1.2 Electronic Communication
In order to get a comprehensive view on the communication net-
works and patterns of the team, we have collected the email archives
and chat logs of the team. We instructed the teams to keep all
project-related email messages, and to log all instant messages and
chat discussions related to project. The analysis of electronic com-
munication data allows us to augment our view on the communica-
tion in the project, and to compare the volume and patterns between
various communication media.

3.1.3 Project Repositories
To get more objective data on project outcome, we plan to collect
data from issue trackers, task management tools and version con-
trol systems used by the teams. Based on this data, we hope to be
able to analyze the relationship between communication behavior,
subjective psychosocial factors and project success.

While we acknowledge the difficulty of assessing cross-team per-
formance based on repository data, this data may provide us use-
ful insights at least to support our other findings on the project
collaboration and used practices in single case level. While hard
project metrics can be difficult to compare between different case
projects, identified relations between project outcomes, psychoso-
cial and communication measures can be used to build hypotheses
for future research.

3.1.4 Surveys
To be able to map the team members’ personal views on commu-
nication satisfaction, as well as their group dynamic and psycho-
logical factors like trust, commitment, identification, and to be able
to analyze the relations between these factors, communication pat-
terns, and project performance, we will use a number of survey



instruments drawing on social psychological and organizational be-
havior theories.

All instruments have been validated in previous studies, excluding
the instruments on individual daily performance, project success,
and software engineering processes designed by the authors. The
instruments are summarized in Table 1.

Table 1: Survey Instruments
Target Description Source

Team identity 6 items Mael & Ashforth (1992)
[15]

Team trust 16 items Speitzer & Mishra (1999)
[26]

Trust on supervisors 10 items Gillespie (2003) [6]
Job Satisfaction (MSQ) 6 items
Project commitment 5 items Hoegl, Weinkauf &

Gemunden (2004) [13]
Organizational
commitment (OCQ)

15 items Mowday, Steers & Porter
(1979) [17]

Communication
Satisfaction (CSQ-II)

8 factors, 40
items

Downs & Hazen (1977) [4]

Team satisfaction 3 items Gladstein (1984) [7]
Work design
Questionnaire (WDQ)

19 factors,
80 items

Morgeson & Humphrey
(2006) [16]

Individual performance
and creativity

8 items Designed by the research
team

Project success 7 items Designed by the research
team

Process satisfaction 11 items Designed by the research
team

3.1.5 Interviews
By interviewing key personnel (e.g. project managers, scrum mas-
ters and product owners) of each project, we hope to get a good
understanding of the project goals, processes and practices used,
the product being developed, and about the general organizational
context of the project. Interviews are also used to validate and tri-
angulate findings based on other data collection methods.

3.1.6 Observations
We have also used non-participative observation in selected situa-
tions, such as meetings and planning sessions, to gain qualitative in-
formation and understanding about the communicational and group
dynamic structures of the team, and about the agile process used in
the project. Observations are also used to discover possible contra-
dictions between articulated and actual team behavior.

3.2 Data Analysis
As we are applying several methods of data collection in this study,
we aim at using multiple methods and disciplines to analyze the
data.

3.2.1 Qualitative Analysis
Qualitative analysis methods are used in the analysis of interview
and observation data. After transcribing the interviews, we code the
transcripts based on the concepts and phenomena discussed during
the interviews. The collected code set is used to identify core con-
cepts for further analysis. A second pass of coding is used to focus
in more detail on some of the identified concepts and the related
phenomena.

3.2.2 Quantitative Analysis
The survey data and communication data collected from the case
projects are analyzed quantitatively. For survey data, we use statis-
tical methods to analyze individual metrics and relations between
them. For communication data, we extract communication fre-
quency (e.g. how often people send email to each other, or talk
face-to-face), amount and length of discussions and meeting char-
acteristics (e.g. length and number of participants in a meeting).
Furthermore, we will use Condor software [8] for social network
analysis to extract both network metrics (such as network density,
centrality and hierarchy measures [5]) and communication patterns
from communication networks collected from both face-to-face in-
teraction and electronic communication.

As the sample size from the pilot study is rather small, and thus
larger scale quantitative analysis can be difficult, some indicative
correlations within the data set may be possible. Based on the pre-
liminary findings from qualitative analysis and the indicative cor-
relations, we are able to formulate and refine hypotheses for the
second round of data collection.

4. PILOT STUDY
The currently ongoing pilot research uses both quantitative and
qualitative methods. We are studying three industrial software de-
velopment projects in two multinational software companies, see
Table 2.

All three case projects use agile software development methods
based on Scrum [25]. Case A is a collocated project, with all team
members working in designated area of open office area. In case
B, the project has a dedicated project room, but some team mem-
bers occasionally work remotely for the project, as well as one per-
son was constantly working remotely from another site. Case C is
globally distributed project between Norway, Czech Republic and
Finland, with all sites having designated working area. For this
study, we were able to only collect data from team members at the
Norwegian and Czech sites.

Table 2: Case Projects
Case

project
Team

members
Distribution Sites

A 11 Collocated Finland
B 10 Collocated +

remote work
Finland

C 13 (6 + 4
+ 3)

Distributed at 3
sites

Norway, Czech
Republic, Finland

For this pilot research project, we have focused on establishing data
collection and analysis methods to empirically evaluate and verify
the claims made by agile software development practices. Another
goal for the pilot study is to improve our research framework and
methods for the main study starting early 2010.

In order to understand the mechanics of agile software practices, we
collected the total communication records (both face-to-face, elec-
tronic communication and project repositories) for three software
development projects. In addition to communication data, we col-
lected metrics for project outcomes and for group dynamical factors
in the teams by conducting multiple surveys within the teams. Fur-
thermore, we interviewed the key personnel in the studied projects
to gain deeper understanding on the studied projects, the practices
applied in the project and to verify our own observations on the



projects.

5. EXPECTED RESULTS
By this research we expect to create understanding and find an-
swers to several questions related to interconnectedness of com-
munication patterns in agile teams, group dynamics, and eventual
project success. In general we will explore whether the frequency
and patterns of communication in agile team are positively related
to project success and the role of group dynamics in this relation.

This question will be studied by focusing on several sub-questions,
including but not limited to:

– What is the amount and frequency of communication agile
teams compared to traditional teams?

– What are the communication patterns in the studied agile
teams?

– What are the effects of media richness on communication in
distributed agile teams projects?

– Does certain kind of communicative behavior predict project
success?

– What are the relations between communicative behavior and
group dynamical factors in the studied teams?

– Is it possible to distinguish agile teams from traditional teams
based on some group dynamical factors?

– Does some group dynamical factors predict project success
of agile projects?

– What is the “nature” of work in agile software teams?
– Why agile software development methods help distributed

projects succeed better?
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