
  

  
Abstract—Offshore development with Scrum is a 

progressively more important development approach for 
software development organization as it fetches attractive 
opportunities. Offshore development is already facing several 
problems and Scrum method brings more challenges in the 
form of their reliance of verbal communication. The aim of this 
paper is to present a research design for providing 
recommendation for rich communication system in offshore 
development with Scrum. It discusses the research methodology 
used for developing the recommendation for rich 
communication system.  
 

Index Terms—Communication tools, development, offshore, 
scrum. 

 

I. INTRODUCTION 
Offshore development with Scrum has become a model in 

modern software industry [1]. In offshore development teams 
are distributed across the globe and used communication 
tools in order to communicate with stakeholders [2]. The 
main factors behind offshoring are: cost, time to market, 
access to skill and cheaper labor, and market proximity and 
these factors have motivated the software development effort 
towards a globally distributed environment [2], [3]. 
Simultaneously, many studies show that offshore 
development with Scrum is risky. It has been found that 
projects take 2.5% more time to complete as compared to 
onsite development because of communication related issues 
[4]. A recent survey by [5] describe that success percentage 
of co-located team is 83%, distributed but physically 
reachable is 72% and distributed across the globe is 60% [5]. 
The research on offshore development with Scrum shows 
that communication is major issues [2], [6]-[8]. 

This paper describes the design of research for developing 
recommendation for rich system in offshore development 
with Scrum. The paper is divided into five sections. First 
section describes the introduction, background and related 
work. The second section provides purpose of this study. 
Third section describes research questions and motivation for 
these research questions. Section four consists of two parts. 
First part describes qualitatively research method and second 
part describes the quantitative research method. Last section 
provides conclusion. 

A. Background 
In offshore development, organizations relocate all or part 

of their development activities into another country with their 
own affiliates [3]. Although offshore development become a 
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norm and it is increasing day by day but software 
organizations facing some challenges like: communication, 
Time difference, cultural difference, and geographical 
difference [9]. 

Scrum is an agile method and has become a de-facto 
standard in software development organizations [9]. It is a 
process skeleton that consists of set of practices, roles and 
documents [10], [11]. The Scrum team has three roles and 
these are Scrum master, Product owner, and development 
team. The set of practices consist of Scrum meetings like 
daily Scrum, Sprint planning meeting, Sprint review meeting. 
The Scrum documents consist of Product backlog, Sprint 
backlog and Burn down chart [10], [11]. The success factors 
of Scrum are collocated development, verbal communication; 
focus on team building and collaboration [11]. 

The problem with Scrum method is when used in offshore 
development that in offshore development, team members 
are thousands of miles apart from each other. Scrum demand 
close communication between stakeholders [10], [11]. This 
communication suffers when team members are away from 
each other. For example, normally in offshore development 
process, project’s development part is done in one country 
and clients lead the project as Product owner or Scrum 
Master in another country. They have to communicate with 
each other on daily basis as required by Scrum. So Success 
ratios of offshore project depend upon communication. 
Communication is a major challenge in offshore 
development and it creates hurdles in the success of offshore 
development project. There is need to increase 
communication between stakeholders. Communication tools 
act as a central repository of Scrum communication in 
offshore development. It enables Scrum roles to 
communicate with and access the Scrum documents at 
dispersed locations. For example in order to meet the demand 
of rapid change in requirements Scrum required continuously 
communication with customers / clients. This rapid change in 
requirements can only be successful, if everybody hear about 
the change and it is possible to transfer complete / 
unambiguous information between team members. This is 
only possible with the use of efficient communication tools in 
offshore development with Scrum. 

B. Related Work 
In Offshore development teams are dispersed at 

geographically boundaries. It is suitable for organizations of 
all size and these days it becomes a common practice [1], [7]. 
The [2], [3], [7] provides main reasons for offshore 
development. Although these reasons provide attractive 
opportunities for software development organizations, 
offshore development is facing same problems as co-located 
development. Communication, software quality, requirement 
engineering, problems with schedule and budget are common 
issues and these issues become more verse in offshore 
development [7]. 
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In order to overcome these issues several tools are used. 
These tools are: voice communication, videoconference, 
instant messaging, emails and whiteboards [4], [7], [12]. 
Communication play an important role in the success of an 
offshore development project and it become more important 
in Scrum because of its nature and structure [4], [7]. 

In [7], [13] highlights the communication challenges, and 
its support for offshore development But it hardly addresses 
need of communication tools, communication tools 
challenges and its need in offshore development with Scrum. 

As [14] provides problems that arise in requirement 
engineering phase, designing phase, development phase of 
software development because of poor communication 
between stakeholders in offshore development with Scrum. 
Some articles like [11] provide a simple way for adaption of 
Scrum in an offshore development. “The five Dysfunction of 
a team” provides a simple way for establishing, management 
and growing an offshore team [15]. This model is easy to 
understand but difficult to do [15]. The [16] discuss 
outsource project management with distributed Scrum 

The [10] discuss how to achieve and keep hyper productive 
state in offshore development. The researcher and 
organizations are trying to find the answers that how to 
maintain and achieve same velocity as localized team [10]. 
The [17] discuss the importance of communication tools in 
offshore development and conclude that a good tool provide 
big impact on communication and success of offshore 
development project. 

Expected key contribution of the study, in the area of 
communication tools in offshore development with Scrum 
are:  

 Providing a systematic literature review of 
communication tools in offshore development with 
Scrum.  

 Finding suitable tools for communication in offshore 
development with Scrum.  

 Finding the challenges of communication tools in 
literature and in industry.  

 Categorization of effectiveness and ineffectiveness of 
communication tools in offshore development with 
Scrum.  

 Design the recommendation for rich communication 
system in offshore development with Scrum.  

 Ensuring that the proposed recommendations are valid 
for industry. 

C. Qualitative Approach 
1) Data collection: For data collection, we used two 

qualitative methods i.e. systematic literature review and 
interviews. 

Systematic literature review: a systematic literature 
review is conducted for getting an idea of the state of art 
approaches. This systematic literature review is performed 
under the guidelines of [18]-[20]. A comprehensive 
systematic review protocol is designed for selection of 
primary and secondary studies, appraisal, study inclusion/ 
exclusion criteria, quality assessment and for synthesis. 

The need for systematic literature review: The objective 
of this systematic literature review is to summarize the work 
done in communication tools that are used by Scrum in 
offshore development during the years of 2000-2009. This 

systematic literature review provides: a way to understand 
the research in the area of communication in offshore 
development with Scrum, a description of communication 
tools that are used in industry in offshore development, list of 
communication challenges that arise due to the used of poor 
communication tools and categorization of effective and 
ineffective tools. This provides help in designing the 
recommendation for establishing rich communication in 
offshore development with Scrum. 

Systematic literature review protocol: A systematic 
literature review protocol provides a way to conduct the 
systematic literature review. This systematic literate review 
provides the answers of RQ1 and provides background 
knowledge for interviews. More detail about our review 
protocol is available in assignment 1. 

Interviews: Interviews are useful for collection of 
historical data from interviewee, opinion about specific 
domain and for getting unknown information [21]. In this 
study interviews are used to know the answers of RQ2 and to 
know the state of practice approach. Interviews are organized 
in semi structure way. The reason for semi structure 
interviews is that they involve both open and close ended 
questions [13]. Interviews with Scrum Master, Software 
developers, and Software Tester are performed. 

The aim of this interview is to find, understand the 
difference and commonalities between state of art and state of 
practices approach. 

Interview Design: Interviews are used in this research in 
order to collect data about communication tools and 
communication challenges in offshore development with 
Scrum. 

Data Collection and Analysis: During the interview data 
was collected by listening, writing and recording the 
interview answers. As four researches participated during 
interview, one researcher noted down the important points, 
second recorded through recording device, third and fourth 
communicates with interviewee. Data was analyzed by 
understanding and interpretation of collected data. 

Interview Execution Planning: Interviews were 
organized at the site of interviewee. The normal duration of 
interview is one hour. Interview goals, background of 
research and some questions are sent to interviewee before 
the interview date. At start of interview the purpose of 
interview and problem under discussion are briefly explain to 
interviewee. 

Industrial interviews Execution: Interviews were 
executed with two organizations of Sweden. Research 
background, and some interview questions were send to 
interviewee by email before the interview date. On the 
interview day, first we gave brief introduction of research, 
topic, purpose of interviews, and introduction of participants. 
After that we explain the purpose of recording the interview 
and take permission so that we can record the interviews. It 
was make sure that we discard the audio recording after 
analysis. Then interviewee briefly introduced themselves and 
formal interview started. 

2) Expected Outcome: The aim of this study is to design 
the recommendation for rich communication system between 
stakeholders in offshore development with Scrum. The main 
outcomes of the qualitative research are as: 
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Systematic reviews results in understanding of state of art 
approaches of communication tools, Scrum, and offshore 
development. The communication tools those are useful in 
offshore development with Scrum. The challenges of 
communication tools is in literature and industry. 

D. Quantitative Approach  
The experiment identifies effective tools in offshore 

development with Scrum. The subjects were categorized the 
tools on the basis of effectiveness. For this purpose a form is 
given to subjects and they write information under four 
classification and these are: video conference, voice 
communication on Skype, instant messages and email. 
The experiment design is based upon [22] and given below: 

1) Definition. Object of study: The objects studies are: 
communication tools that are: Video conference, Voice 
communication on Skype, instant messages and email. 

2) Purpose: The purpose of this experiment is to 
categorize the communication tools into effective and 
ineffective tools in offshore development with Scrum. 

Quality Focus: The quality focus is the effectiveness of 
four communication tools in offshore development with 
Scrum.  

Perspective: The experiment is executed from researcher 
and organization perspective. From researcher perspective it 
is used to categorize the communication tools into effective 
and ineffective with respect to offshore development with 
Scrum. From organization perspective the results of 
experiments are useful to improve communication in 
offshore development with Scrum. 

Context: The experiment is executed with the help of one 
Scrum master and four software developers. These 
practitioners belong to offshore development with Scrum and 
involve in communication in offshore development with 
Scrum. The experiment is executed in the industry. The 
participants are communicating on communication tools in 
offshore development with Scrum. 

Summary of definition: The experiment definition is as 
follow: 

 Analyze communication tools (voice communication on 
Skype, instant messages and email) 

 For the purpose of evaluation. 
 With respective to effectiveness. 
 From the point of view of the researcher. 
 In the context of industry experts of communication 

tools in offshore development with Scrum. 
 Performing communication over a project. 

3) Planning Context Selection: The context of this 
experiment is the effectiveness of four different 
communication tools used in offshore development with 
Scrum for communication between stakeholders at different 
locations. Following lines will describe the characteristics of 
this experiment. 

Online- This experiment is performed in real time 
environment. For this reason, a prior contacted organization 
was to ensure that suggestions will be provided to them after 
the successful completion of experiment for improvement of 
their communication system. This will makes sure that 
participants perform this experiment in a professional way. 

The instruments used in this experiment are available and 
taken from a real project that is already running. The subjects 
already have experience of using these communication tools. 
On the basis of this information maximum time required for 
experiment is estimated and set. 

Subject- The subjects of this experiment are software 
developers and Scrum Master. 

Real- The finding and results of this experiment can be 
useful for Scrum Master and for Project Managers in 
software development organization. 

General- The communication tools (Video conference, 
voice chat, instant messages and email) are used in the 
organization working offshore development with Scrum. The 
results of this experiment may be applied to other 
organizations working with offshore development with 
Scrum. 

Measures needed: Performance of each communication is 
check through time required to transfer information about 
one software requirement, quality of communication, and 
understanding of requirement by the recipient. 

Variables Selection: The independent variables for this 
experiment are given below: 
Communication tool, i.e. which communication tools is 
being used for communication. 
Age of participants and Operating systems 
The dependent variables for this experiment are given below: 
The dependent variable is performance of communication 
tools, communication cost, accuracy of voice and text. 
Performance of communication tools is measured by time 
taken to understand the requirement, time taken for 
establishment of communication link. Communication cost is 
measured by cost of internet, cost of time of subject and 
Scrum Master, cost of electricity and cost of equipment. 

Selection of Subjects: Those software developers and 
Scrum Master are selected as a subject of this experiment 
which takes part in offshore development with Scrum. Those 
peoples which communicate with offshore development on 
regular basis are selected as a subject of this experiment. 

4) Experiment design: The design of experiment is as 
follow: 

Randomization: The subjects are selected randomly in a 
sense that software developers have different background, 
experience, skills and working in offshore development. We 
have to make sure that equally numbers of software 
developers perform this experiment on video conference, 
voice communication, instant messages, and email. 

Blocking: The subjects selected for this experiment have 
different experience with offshore development with Scrum 
which ranges between one to five years. However, we do not 
apply any systematic approach for blocking because they 
have to write about the effectiveness of communication tools 
in offshore development. 

Balancing: The experiment is balanced because same 
number of subjects done communication through video 
conference, voice communication, instant messages, and 
email. 

Design Type: The hypotheses for the evaluation describe 
that the design is: one factor with more than two treatments. 
The factor is communication tools and treatments are video 
conference, voice communication, instant messages and 
e-mail. According to [3] ANOVA test (parameter test) is 
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appropriate if the division of collected data is Gaussian and 
Kruskal-Wallis test (non-parameter test) if the distribution is 
not normal. 

5) Instrumentation: Following objects are used during the 
experiments:  

 Each subject will have access to a computer that is 
connected to internet and all communication tools are 
available.  

 A simple software requirement that is used for 
communication between subjects.  

 Communication tools will be given to all subjects. This 
means that ¼ will get Video conference, ¼ will get 
voice communication, ¼ instant messages and ¼ will 
get email.  

 A manual form will be distributed between all subjects 
to write down the time spend in performing the activity.  

 The researchers will use checklist in order to find the 
issues that arise in communication for each 
communication tools. 

6) Experiment Execution. Preparation: Experiment is 
executed in a separate lab for software development in each 
organization. All the equipments that are necessary are 
already available from organization side. The date and time 
of experiment was announced and informed to the 
participants in advance. All the instruments are tested one 
day before the experiment to avoid any abnormal situation. 

Execution: The experiment is executed on time. First a 
brief overview of experiment is given to each participant and 
then a short question and answers session was organized to 
remove ambiguity. All the researchers were available during 
the experiments and helped participants as according to their 
need. 

Data Collection: At the end of experiments, the subject 
handed over the results to researchers. Data was collected in 
text format from all the groups performing communication 
on videoconference, voice chat, instant messages and emails. 
At the end we also write the remarks of subject about over all 
experiment execution. 

Data Validation: In order to validate data a check list [23] 
are used. This check list is consist of questionnaires about the 
experiments and was checked by the subjects. This method 
was to ensure subject role in experiment and treatment that 
applied. 

7) Analysis and Interpretation: Analysis of data is 
performed under the guidelines of [21]. This procedure 
defines following step for data analysis and interpretation. 

Descriptive statistics: It is used to get an overview of data 
set distribution [21]. 

Data set reduction: It is used to improve the quality of 
data set by removal of low quality data points that were used 
with statistical methods [21]. 

Hypotheses testing: Disprove the Null hypothesis with 
statistical methods [21]. 

 

II. CONCLUSION 
The paper has two fold contributions in the area of 

communication tools in offshore development with Scrum. 

First it provides the systematic literature review of said topic. 
Secondly it has proposed the recommendation for rich 
communication system in offshore development with Scrum. 
It discusses the research design for developing the 
recommendation from systematic literature review, 
interviews and experiment. The experiments results are used 
to categorized the communication tools into effective and 
ineffective tools. The paper also contributes in selection of 
research methodology to be use for this kind of problems. 
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