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Abstract
In this paper, we discuss challenges for planning and
executing qualitative research conducted by an
international research project team. The study comprised
an exploratory examination of strategies of offshoring
and onshoring for software development. An important
methodological challenge is that the members of the
research team live in different countries, rely on different
languages and originate from different cultures. These
challenges are in many ways analogous to those inherent
in the subject we are researching, distributed software
development. To explore these issues, we present the
difficulties we faced on collecting and analyzing the
qualitative data. Our main contribution is the
identification of challenges, strategies to overcome them,
and a set of lessons learned.

1. Introduction
More than a decade ago, many organizations began to
experiment with Distributed Software Development
(DSD), seeking reduction in costs, exploiting a broader
skills base, and being closer to emerging markets [8]. For
these reasons, DSD is a growing focus of attention in
universities and organizations worldwide, and has
attracted a large research effort in software engineering
(SE) [2, 5, 6, 8, 13, 16, 23, 36, 39, 43]. Very much like in
a DSD scenario, we found that sometimes a research team
with interest in distribution is also distributed.
It has been common to find distributed research groups
being formed exactly like software development project
teams have been formed over the past ten years. A
distributed and multicultural research team can
collaborate in many ways, including data collection and
analysis, for example, aiming at a better explanation of
problems that most of the times can not be understood if a
DSD research is conducted locally. On the other hand, the
existence of such distributed team can create additional
challenges for the research being conducted.
In this context, the main purpose of this paper is to
discuss several challenges identified during the planning
phase of an exploratory study conducted by an
international and distributed research team. This study
was part of a program of research, where the main

purpose is to develop a maturity model for wholly owned
offshore subsidiaries for internal software development
(internal offshoring).
As part of our research design, we engaged in a
qualitative exploratory investigation initially designed to
examine the practices of several companies involved in
different DSD business models, offshoring and onshoring,
and document their differences. This phase of the study
involved a distributed research team located in Brazil, the
U.S., and Canada. We found that the existence of a
multicultural research team created methodological
challenges to the qualitative research: different
stakeholders collected and analyzed data, and results had
to be discussed and validated with the other distributed
researchers.
In this paper, we discuss the challenges identified,
comparing them to what we faced in the execution phase.
We also discuss the strategies developed to address such
difficulties and lessons we learned. We will focus on how
our experience can contribute to minimize the
methodological issues in projects where researchers are
geographically distributed, and therefore reliant in
different cultures and languages.
To familiarize the reader with the subject of our
program of research, in the next section we briefly present
the concepts involved in onshoring and offshoring, and
maturity models for distributed software development. In
section 3 we present a discussion on qualitative research
methods in SE and DSD. In section 4 we present the
research design, the challenges identified in the planning
phase, and the strategies develop to overcome them. In
section 5 we discuss what ultimately happened during the
execution of our study, as well as the main lessons
learned. Section 6 concludes the paper.

2. Onshoring and offshoring
When organizations explore distributed software
development, it is important to characterize DSD along
several dimensions: organizational relationship structure,
geographical distance, and other attributes such as
temporal distance, stakeholders’ location, etc.
When the relationship structure is analyzed along with
the geographic location, for example, DSD can be
characterized by business models [44]. Based on these
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two dimensions, Prikladnicki et al [38] defined four of the
most common business models for DSD, as follows:
- Internal domestic supply or onshore insourcing: there
is a department in the company premises (or subsidiary)
in the same country (onshore) that provides services
throughout internal projects (insourcing);
- Onshore outsourcing or outsourcing: this model
indicates that an external company (subcontract) is
responsible for providing software development services
or products for the client company (outsourcing). To
characterize the onshore scenario, the subcontracting
company is located in the client’s country (onshore).
- Offshore outsourcing: involves a relationship with an
external company (outsourcing) not located in the client’s
country (offshore).
- Offshore insourcing or captive / internal offshoring: a
company creates its own software development center
(subsidiary) to supply the internal demand (insourcing).
This subsidiary is located in a different country than the
company’s headquarters.

2.1. Prior studies on maturity models for DSD
To date, we have few studies that deal with a maturity
perspective in distributed software development. One of
the first studies was conducted by Carmel & Agarwal [7],
where offshore IT sourcing was identified as a maturation
process. Morstead & Blout [29] proposed a model for
offshore organizations, called OMM (“Offsourcing”
Maturity Model). According to the authors, the model is
limited because it doesn’t have details of process,
templates and history that drive specific task-oriented
actions on a day-by-day level.
Hyder et al [18, 19] developed the eSourcing
Capability Model for Service Providers (eSCM-SP). This
model is a “best practices” capability model with the
purpose to give service providers guidance that will help
them to improve their capability across the sourcing lifecycle. The model was developed by a consortium led by
CMU (Carnegie Mellon University), and the authors
argue that the existing frameworks do not address all of
the critical issues in eSourcing (IT-enabled Sourcing).
More recently, two other studies also pointed out the
importance of studying the maturity evolution of DSD
projects. The study conducted by Ramasubbu et al [43]
identified 24 new key process areas for managing global
projects. In the other study, conducted at IBM by
Sengupta et al [46], the authors identified four areas
where important research questions need to be addressed
to make DSD more effective. One of the areas is related
to the identification of key process areas to improve the
current capability maturity models for software
development. And finally, Meyer [27] also emphasizes
that the area of process models could have significant
improvements focusing the DSD environment.

3. Qualitative research methods: Motivation
and Challenges
One of the major reasons for engaging in qualitative
research is to more deeply understand a given
phenomenon. Hence, we decided to investigate the
maturity of the relationship that forms over time between
an organization’s headquarters and its subsidiary, where
internal offshoring approaches are used for software
development. This investigation was part of a program of
research (original study), which is outlined in detail in
Evaristo et al [14].
The research methodology on the original study
included first the development of a case study,
represented in dark in figure 1. One of the main research
questions for this case study was: “What are the main
differences among DSD business models, and in
particular in the internal offshoring when it is employed
by way of a wholly-owned subsidiary?” Content analysis
of the interview transcripts were planned to inform the
second phase of the program of research, that is, to test
the theory by developing a large scale web survey based
on results of the exploratory phase.

Figure 1. Research design of the original study
During the planning phase of the qualitative study, the
geographical distribution of the research team was itself
creating communication and cultural differences that
needed to be taken into consideration during the execution
phase. Geographical distance, disparity of language and
differences in cultural origin increase the difficulty of
collecting, analyzing, and achieving reliability and
validity based on qualitative data. Interestingly, this is not
well documented in the literature. Therefore, in parallel
with the planning efforts, we identified the challenges that
we were facing, and developed ways to overcome them.
In the next section, we present a brief discussion of the
importance of using qualitative methods in software
engineering research, and specifically in this research.
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3.1. Qualitative methods in SE and DSD
Hirschheim [17] points out that all research (whether
quantitative or qualitative) is based on underlying
assumptions about what constitutes “valid” research and
which research methods are appropriate. In order to
conduct qualitative research, it is therefore important,
according to the author, to know what these assumptions
are. The motivation for qualitative research according to
Creswell [11], is to collect open-ended, emerging data in
order to develop themes from the data. Qualitative
methods can be used to explore substantive areas about
which little is known or about which much is known to
gain novel understandings (Strauss & Corbin [48]).
Qualitative research methods involve interviews,
documents, and participant observation data, to
understand and explain social and cultural phenomena
[30]. The goal of understanding a phenomenon from the
point of view of the participants is lost when textual data
are quantified [22]. For this reason, Taylor & Bogdan [50]
point out that qualitative research methods were designed
mostly by educational researchers and other social
scientists to study the complexities of human behavior
(e.g., communication, difficulties in understanding).
According to the author, much of human behavior cannot
be adequately described and explained through statistics
and other quantitative methods.
Examples of qualitative methods are action research,
case study research, ethnography, and grounded theory. In
Information Systems, according to Paré [34], there is a
growing tradition of using qualitative research
approaches, and case studies have had increasing
acceptance over the past decades.
In Software Engineering, Seaman [45] notes that only
recently empirical studies have achieved significant
recognition in the software engineering research
community. She also notes that only recently did
empirical studies begin to address the human role in
software development. And part of the reason for this
interest among researchers comes from practitioners [45].
Industry players recognize that software development
presents a number of unique management and
organizational issues that need to be addressed and
solved, leading to studies related not only to software
engineering technical issues, but also to contextual and
organizational issues, as well as to the intersection
between the technical and contextual.
Another problem, according to Caver et al [9] is that
complex software engineering issues can be difficult to
study using a purely quantitative approach. The reason is
that when we work with human subjects we typically
have small sample sizes. In this case, controlled
experiments can be very expensive to run. Alternatively,
qualitative studies can generate well-grounded hypotheses
and findings that incorporate the complexity of the
phenomenon under study. They also offer richer

explanations and new areas for future study. They are also
appropriate when variables are not defined or quantified
and there is little prior theoretical or empirical work.
One of the benefits of using qualitative methods is that
they force the researcher to delve into the complexity of
the problem rather than abstract it away, and the results
can be more informative [32; 51]. This is the intent of our
research, since we wish to understand the challenges that
internal offshoring environments hold for those involved
software development activities, while comparing to other
DSD business models. In this way we created a research
design that combines qualitative and quantitative
methods, in order to take advantage of the strengths of
both. As Basili [4] states, software engineering requires
the same high level approach for evolving the knowledge
of the discipline like physics, medicine, and many other
disciplines. We cannot rely solely on observation or
qualitative data.
In the next section, we present the methodological
approach for the exploratory study, involving an
international and distributed research team. We also
present the challenges identified during the planning of
this exploratory phase.

4. Description of the qualitative research plan

According to the context described in the previous
sections, the qualitative and exploratory phase of our
study was proposed in order to understand the dynamics
of management the onshoring and offshoring strategies,
from a software development perspective. The objective
was to identify the main differences among different
distributed software development business models, to
guide the next steps of the research. For this reason, we
planned an exploratory case study in five multinational
companies.
Our data collection methods included interviews and
document reviews. We reviewed project plans, lessons
learned, and the software development process. We
conducted 20 hours of face to face individual interviews
(20 interviews), with three levels of respondents: project
manager, IT and Portfolio manager, and organizational
management. We interviewed directors, center directors,
project managers, and technical leaders. The data
collection instrument was a semi-structured interview
guide, with open-ended questions. The questions were
divided in topics related to the software development
process. Seven interviews were conducted in English
(35%) and thirteen in Portuguese (65%).
The interview guide was developed through many
interactions, involving six experts in the area (an offshore
software development center director, a senior consultant
in offshore software development, three senior
researchers in offshore software development, and a PhD
student). We created an initial interview guide having the
constructs based on the literature review, and in the model
proposed by Evaristo et al [14], which was adapted from
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Evaristo et al [15]. We then conducted a review with
experts and added some other subjects to develop the
interview guide. The questions were related to the
literature reviewed and the constructs approved by the
experts. The interviews sought to uncover practices and
challenges along three topics: Software Engineering,
Software Quality and Software Project Management.
However, even before we started the data collection,
we as the researchers realized that our own assumptions
about the research methodology were colored by our
intellectual heritages (as reflected by research training
source) as well as by other intrinsic cultural differences
either originating from national culture at birth or by
extended residence abroad. In table 1 we present the
background of each researcher.
R#
R1

R2

R3

R4
R5

Table 1. Researcher background
Residence
Current
Research
(years)
Residence Training
U.S.
U.S.
Brazil (25)
Europe
U.S. (17)
Europe (2)
Brazil
Brazil
Brazil (40)
U.S.
U.S. (2)
U.K. (2)
Europe
Romaine (24) Canada
Canada
Australia (1)
Australia
Canada (11)
U.S. (40)
U.S.
U.S.
Brazil (27)
Brazil
Brazil
Canada (1)
Canada

Language
English
Portuguese
Portuguese
English
Romanian
English
English
Portuguese
English

Ultimately, we identified challenges and developed
strategies to propose a less biased approach to qualitative
data methodology. We believe that our contribution relies
on the fact that this situation is more likely to become the
norm in software development research in the future.

4.1. Research design and planning issues
The experience of conducting research in an
international and distributed research team was based on
the exploratory case study conducted [52]. Concurrently
with a complete literature review, the case study was
performed in the five multinational companies mentioned
using software project as the unit of analysis. Figure 2
shows a subset of the research design presented
previously (the research design of the original study in
figure 1).

Figure 2. Research design of the qualitative investigation

We used several data collection methods, allowing for
triangulation of data to increase reliability and validity of
our findings. The interviews and document reviews were
used according to Oates [31]. The convenience sample
included large organizations that are heavily involved in
DSD. The condition for participation was to commit to indepth interviews by key informants, and also individuals’
time in the future to enable survey responses at different
points. With respect to data analysis, we run content
analysis as proposed by Krippendorf [24].
First, categories were generated by an examination of a
subset of data, until there was theoretical saturation, that
is, no more categories were being generated. The
remaining data was then coded according to these
categories. Once all the data was examined, the concepts
were organized by recurring theme that would become
prime candidates for a set of stable and common
categories. Significant differences should be resolved at
this point.

4.2. Challenges identified in the planning phase
This study also involved the collaboration with
researchers from Brazil, the U.S., and Canada. For this
reason, we have identified challenges on the research
planning, data collection and data analysis, since it is part
of a multi-university, multi-country research program
[14]. The challenges were based on three main reasons:
the physical and temporal distance among the researchers,
the cultural diversity, and the language differences, all
increasing the chance for difficulties in the data analysis
due to the researcher bias.
Our initial concept was to involve all researchers in the
development and validation of the interview guide, as
well as the pilot and the data analysis. The idea was that
all researchers could analyze the data to detect similarities
and compare differences. But we faced a significant
challenge in conducting the analysis concurrently
involving the distributed researchers. Part of the problem
faced was that much of data categorization could be
influenced by culturally biases, distance and language.
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Moreover, transcripts of interviews conducted in Brazil
were originally prepared in Portuguese. The translation
of such interviews to English could introduce cultural
assumptions on meanings that may or not be caught by
translators or the team. The issue that was raised during
the category generation was therefore how stable such
categories can be across cultures. At that time, we
identified ten challenges, related to five of the main
activities planned in our study (the data collection activity
was not performed distributed): (1) development of the
data collection instrument; (2) pilot execution; (3) data
preparation; (4) data analysis; (5) and planning of the
study itself. Table 2 presents the challenges, the reasons
why they were identified, and in which activity each
challenge was identified.
#
1

2

3
4

5

6
7

8

9
10

Table 2. Challenges identified
Challenge
Reason
The development of the
Language
interview guide could take
Distance
longer than expected due to
Culture
language, culture, and distance
The validation of the interview
guide by distributed researchers
Distance
could be hard due to the
distance
The planning, execution, and
Language
analysis of the pilot could delay
Distance
the entire study
Category
development
of
Portuguese based data and
Language
validation by English based
Culture
researchers could led to
significant misunderstandings
Brazilian researchers could lose
important context on the
Culture
development of categories based
on English data
Could be hard to transcribe and
translate all the thirteen Language
interviews in Portuguese
Some important context could
be lost on translating the
Language
interviews in Portuguese for
Culture
analysis by English based
researchers
The agreement on categories
among
researchers
with
Culture
different culture background
could be hard
Transcription and coding of 21
interviews could be time Language
consuming
The distance (both physical and
temporal) among the distributed
Distance
researchers
could
create
unexpected challenges

Activity
1

1

2

4

4

3

3

4

3, 4

5

Based on the challenges, we recognized the need to
develop a new approach to category development, taking
in account the physical distribution, language differences
and cultural diversity of the research team. For each
challenge, we describe the strategy planned.
Challenge 1: For the development of the interview
guide, we considered the planning of face-to-face
meetings among the researchers, together with
teleconference and e-mails. This effort was planned to be
managed by the PhD student involved in the research.
Challenge 2: To validate the interview guide by all
researchers, we planned face-to-face meetings to better
discuss possible changes and misunderstandings. While
most of the meetings were arranged in advance, some of
them were organized based on collaboration opportunities
that appeared later.
Challenge 3: The challenge related to the pilot was
identified because we were having difficulties in finding a
set of people to run it. Besides, we also decided to run
pilots both in Portuguese and in English, to avoid
misunderstandings across languages. For this reason, we
planned one pilot in Brazil as part of the study of a master
student, and another pilot in the U.S., conducted by one of
the senior researchers.
Challenge 4: In order to generate categories from the
Portuguese based data, the Brazilian researchers decided
to use the original transcripts in Portuguese. For the other
researchers, we planned to translate the same transcripts
to English. All researchers agreed to generate categories
only in English. The validation of categories was decided
to be conducted through teleconference and e-mail, in
order to clarify possible misunderstandings.
Challenge 5: Based on the subset of interview
transcripts in English, the Brazilian researchers were
supposed to develop categories also in English.
Separately, yet concurrently, the U.S. and Canada
researchers were also supposed to create categories using
the same subset of interview transcripts. Inter-category
agreement was planned to be worked out via email and
voice mail calls.
Challenge 6: The research team decided to do the
analysis in English. For this reason, we decided to
translate all interviews in Portuguese to English. To avoid
delays in the analysis, we also proposed a plan to get
funds and hire technical writers and translator
professionals to help in this activity.
Challenge 7: To alleviate the risks associated to the
translation of Portuguese interviews and the possible loss
of context in this case, one of the researchers (that has
proficiency in both the Portuguese and English languages)
was supposed to play the liaison role, reviewing the
translated transcriptions.
Challenge 8: To reach a common and stable set of
categories by distributed and culturally different
researchers, we planned many discussion sessions where
all findings could be discussed.
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Challenge 9: The effort necessary for the transcriptions
and coding of all interviews was one of the limitations of
our study. In this case, we planned to monitor the
evolution of the analysis, and change to an alternative
way if necessary (not planned at that time).
Challenge 10: In order to avoid possible challenges
due to the physical distance, we set a proper infrastructure
in the MuNDDoS [40] research lab in Brazil, including
teleconference systems, communication and collaboration
software tools. We also conducted trips to meet the other
researchers face-to-face during the study planning and
also during the analysis.

5. Discussion
The first set of interviews was conducted in February
of 2006, in Canada. A preliminary analysis with the two
Canadian companies was documented in Prikladnicki,
Damian & Audy [41]. Then, the same interviews were
conducted from April to August of 2006, in Brazil. The
analysis of one organization in particular was documented
in Szymanski & Prikladnicki [49]. A complete report can
be found in Prikladnicki et al [38].
In this section, we discuss the challenges presented
previously based on what happened during the data
collection and analysis of our qualitative study. Together
with this discussion, we identified important lessons
learned from conducting research with distributed teams,
and practical implications for future research on DSD.
Challenge 1 and challenge 2: Face-to-face meetings
were planned to avoid possible misunderstandings and
problems during the interview guide development and
validation by all researchers. First, a meeting was
conducted in Brazil, among three of the five researchers
(R1, R2, R5). As the result of the meeting, a set of
questions was developed and validated by the three
researchers. Later, the researcher R1 validated the
questions with the researcher R4 in a face-to-face meeting
in the U.S., and shared with all team. Finally, the
researcher R5 validated the interview guide with the
researcher R3 in a face-to-face meeting in Canada. This
process took longer than originally planned, but was
important to ensure proper development of the interview
guide (see table 3 for more details on face-to-face
meetings).
Challenge 3: We conducted two pilot interviews, one
in Portuguese and one in English. This was planned to
avoid misunderstandings in both languages. The first pilot
was executed in Brazil by the PhD student and a master
student. The second pilot interview was executed in the
U.S., conducted by both R1 and R4. Since researcher R1
had the same level of proficiency in both Portuguese and
English, he was able to review all the questions. The
pilots were recorded, and then analyzed by the Brazilian
team.

Challenge 4: Originally, we had planned to translate
the interviews in Portuguese into English. But due to the
effort needed for this activity, we decided for an
alternative plan. What was actually done was that
researchers R1, R2 and R5 were responsible for the
coding of the interviews in Portuguese. The validation of
categories was then conducted through teleconference and
e-mail, and agreed among all researchers.
Challenge 5: We also changed what was planned for
the English based data. Because of the amount of
resources and effort necessary, the Brazilian researchers
first developed the coding. Then, instead of doing the
same coding, a few of the English-speaking researchers
reviewed the data coded, to guarantee the accuracy of the
findings. Conflicts were resolved through teleconference
and email. Frequently, a category previously generated by
the Brazilian researchers was changed to better fit in
English.
Challenge 6: We were not able to get funds as
originally planned. Moreover, we didn’t have enough
resources to translate all interviews to English. Instead,
we had external professionals helping in the interview
transcriptions, but keeping the original language. For this
reason, we applied the strategy explained in challenge 4,
there is, researchers R1, R2 and R5 were responsible for
the coding of the Portuguese interviews.
Challenge 7: The limited resource involved led us to
change the plan related to the translations of the
Portuguese interviews. Researcher R1 also played the
reviewer role to avoid the possible loose of context during
the coding. In some cases where a category was
questioned by an English-speaking researcher, we
followed two ways: explained what was said to clarify
and reach a common understanding, or translated specific
parts of the interviews to reach the consensus.
Challenge 8: To reach a common and stable set of
categories, many interactions occurred. First, the
categories were validated by teleconference and e-mail
between researchers R3 and R5. After that, the categories
were validated by R2, and finally by R1 and R4 together.
We identified interesting discussions based on the
categories, such as the way the category was written, and
the amount of details necessary to describe them. At the
end, researcher R5 was responsible to coordinate the
research team into a common and stable set of categories,
in English.
Challenge 9: The effort necessary to transcribe and
code all interviews was indeed considerable. We were
only able to transcribe all of them because we had
external professionals working in parallel in a set of
interviews. While we understand that this could cause
some losses, since the data was read and transcribed by a
person outside the research team, all transcriptions were
carefully read by the PhD student responsible for the
study.
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Challenge 10: considering the challenges related to
distance, we first define a communication protocol among
the team. Researcher R5 was the main responsible for
make things happen. A proper communication
infrastructure was installed in all locations, including
communication tools (MSN, Skype, e-mail). We also
defined a common software tool for data analysis, and the
same configuration was shared among the team. Besides
that, we were able to scheduled at least ten face-to-face
meetings, as shown in table 3. As said before, most of the
meetings were scheduled in advance (indicated in bold).

Additionally, we generated publications in books,
journals, conferences, workshops, and technical reports
(detailed in table 3). Those publications were instrumental
in fostering discussion among the researchers.

5.1. Lessons learned
Based on the distribution of the research team, lessons
were learned during the data collection and analysis of
this qualitative study on DSD. The lessons are presented
in the following table (Table 4).

Table 3. Face-to-face meetings
Where/
When
Brazil
2004
Brazil
2005
U.S.
2005
Brazil
2005

Who
R1
R2
R5
R1
R2
R5
R1, R2
R4, R5
R1
R2
R3

U.S.
2005
Canada
2006

R1
R5
R3
R5

U.S.
2006

R1
R4

Brazil
2006

R1
R2
R5
R2
R3
R5
R3
R5

Brazil
2006
Canada
2007

Why
(Purpose)
Overall
research
planning
Interview
guide
development
Pilot
discussion
Interview guide
development
and pilot
discussion
Discussion on
data collection
Interview guide
discussion and
data collection
execution
Discussion on
data collection
and analysis
Discussion on
data
analysis
Discussion on
data
analysis
Discussion on
data analysis

How

Result

R1 as visiting
professor

[3]

R1 as visiting
professor

[14]

ICIS [21]
Participation
R3 as visiting
Professor

[42]

R5 personal
travel
R5 as visiting
student

---

R1 personal
travel

Table 4. Lessons learned
#
1

2

3
--4

[41]

5

---

6

R1 as visiting
professor

[35]
[39]

R3 as visiting
professor

[38]

R5 as visiting
student

[37]

All meetings were important for clarification on many
aspects of the study, such as questionnaire review, pilot
planning, data analysis strategy, and general discussions.
Due to the researchers’ distribution, the meetings were
helpful to discuss several issues of the research that could
have taken longer if conducted through e-mail or
teleconference. We also understand that we were only
able to plan that amount of face-to-face meetings not only
because of the opportunities we had as researchers, but
also because we established some partnerships between
universities and companies (interested in the research
results) to support those interactions.

Lesson
It is very important to plan and execute pilot to test the
data collection instruments in all languages considered
in the study (in our case English and Portuguese).
If it is not possible to have all researchers involved all
the time due to distance and other assignments, one
researcher should centralize all discussions and manage
all actions.
Plan face-to-face meetings during the planning of data
collection, when is possible.
If the research is to be conducted in more than one
language, it is recommended to have at least one
researcher proficient in all languages, to reduce the
biases during translations and coding.
It is very important to define a common software tool to
be used by the research team during data analysis, as
well as proper infrastructure to communicate and
collaborate over distances.
The research on DSD can benefit from a distributed
research team if it involves data collection and analysis
from multiple and multicultural sites.

On lesson one, the execution of two pilots (one in
Portuguese and one in English) was very important to
update the interview guide with significant changes based
on the two languages. And in this case we believe that this
should be done every time is possible.
To solve the problem of having five researchers
geographically distant and with different agendas, as
stated in lesson two, the PhD student involved in the
research centralized all efforts from the planning phase
until the execution and the analysis of all data. This
helped to keep all the research team in the same page.
For lesson three, we understand that face-to-face
meetings could be hard sometimes. But the meetings we
had were very important to solve some misunderstandings
and conflicts in all research phases. The PhD student
(R5) participated in most of the meetings, centralizing
most of the actions. It is important to say that in some
meetings we also had a master student and a person from
industry developing the interview guide. All meetings
were important to minimize the effect of both physical
and temporal distances among the researchers.
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Lesson four is related to the better execution of a
research when more than one language is involved. In our
case the proficiency of researcher R1 in both English and
Portuguese was very important to have more than one
view of the same data being analyzed. This was very
helpful to guide the discussion and conflicts solving due
to the culture and language differences.
Lesson five was identified based on the results we
achieved on using software tools to communicate and
collaborate. Those tools were very important to optimize
some activities that could take longer due to distance
(some reviews or discussions). And the use of a software
tool for data analysis kept the research team always on the
same page. We used Sphinx 4.5 [47] for demographical
data, Atlas TI [1] for coding and category development,
and Microsoft Excel [28] for detailed analysis and reports.
Last, but not least, lesson six was identified because
our experience indicated that when a research on DSD
involves data collection from multiple and multicultural
sites, the existence of a distributed research team can be
an advantage. First, could be easier to have the initial
contact at different sites (city or country, for example)
made by local researchers. Moreover, data analysis could
be improved with a less biased approach, as explained
previously.

5.2. Practical implications
Based on the challenges and lessons learned presented,
we can draw some practical implications for future
investigations conducted by distributed research team and
future research on DSD. First, it is important to say that
the use of a distributed research team introduces
additional challenges, and makes more sense if it can
bring benefits to the research itself.
The implications presented in this section are based on
the five activities observed and classified in table 2. With
respect to the first activity, development of data collection
instrument, the existence of researchers with different
culture backgrounds can help, for example, to better
understand which questions should be more appropriated
to a specific culture, and how it should be written. In
addition, having the research team distributed can
facilitate the data collection from multiple sites, since
respondents can be identified in the countries where each
researcher is located, and the local researcher can act as a
bridge (see lesson six), helping in the initial face-to-face
contact and the trust acquisition.
Our experience also showed that in DSD research,
pilot interviews have an additional purpose besides to test
the research questions and to hone the interviewing skills
of the researchers [10]. If data is collected from
distributed sites, pilots must be planned to test the
questions from the point of view of each site. The
existence of a distributed research team can facilitate this
activity. In the same way, preparation and analysis of data

gathered from different cultures and languages can benefit
from a distributed research team (see lesson four).
Finally, while the planning might take longer in a
study conducted by a distributed and multicultural
research team instead of local teams, we believe that
important risks related to DSD research can be
minimized. To give an example, the influence of the bias
of the researchers in the results can be reduced, if people
from different cultures – from where the DSD teams
come from – are planned to analyze and code the same set
of data.

6. Conclusions
Seaman (p. 572) was eloquent in her call [45]:
“Empiricists in software engineering often complain
about the lack of opportunities to study software
development and maintenance in real settings. This really
implies that we must exploit to the fullest every
opportunity we do have, by collecting and analyzing as
much data of as many different types as possible.
Qualitative data is richer than quantitative data, so using
qualitative methods increases the amount of information
contained in the data collected. It also increases the
diversity of the data and thus can potentially increase
confidence in the results through triangulation, multiple
analyses, and interpretive ability.”
In this paper, we described additional issues that must
be taken into consideration when researching distributed
software development using qualitative methods. In
particular, we identified some challenges and lessons
learned when we have an international research team,
with different language, different culture, and located in
geographically and temporal distances. We presented
practical strategies that we applied in our study to address
the problem of the research biases.
The planning and execution of data collection and
analysis with distributed researchers is not easy. But this
experience was very rich in terms of results achieved. At
the end, we realized that the research on distributed
software development, in a scenario where the
respondents are also distributed, and speak different
languages, the unique background of each researcher was
very important to understand and validate each phase. Our
experience was also very helpful to find ways of
collecting data when part of the interviews is conducted in
a different language by researchers who originate from a
different culture and are geographically distributed.
Planned follow up studies include the sharing of similar
experiences based on the next phases of our research,
which include a detailed analysis of the internal
offshoring business model, and the use of quantitative
methods, both also planned to be conducted with
distributed researchers.
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Finally, in spite of the fact that many papers in the
DSD literature describe qualitative studies with
distributed teams [12, 15, 25, 26, 33], sharing a lot of
experience (with distributed researchers or not), few
papers document the existing difficulties and solutions to
overcome the challenges. Our contribution relies on the
fact that this situation is more likely to become the norm
in software development research in the near future.
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