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Abstract

Agile development has its origins and roots in practice rather than academia.
Hence, in this research, we go to the practitioners’ world to explore what they
want to know about Agile development. We conducted our study using a
multi-methodological approach, a combination of a survey and an interpre-
tive case study. We learned that Agile development is yet to reach a mature
phase with: a) relatively limited numbers of experienced Agile practitioners;
b) a large number of software developers who were trained in plan-based Wa-
terfall development trying to transition to Agile; c) some companies and prac-
titioners continuing to be skeptical of the benefits of Agile development over
plan-based development; and d) tools in the process of being developed to
support Agile development. Based on those factors, we learned that practi-
tioners are wanting to find answers to the following questions: a) What should
good Agile practitioners and teams know and do? b) How to train developers
and teams to become good Agile practitioners? c) How to transition from
plan-driven Waterfall development to Agile development? d) What tools are
available to practice Agile development? How to use them to support Agile
practices? The following are the answers we derived from our interpretive case
study for the above four questions: a) Good Agile practitioners define their
job in terms of the client’s mission; they don’t define their jobs as analysts, de-
signers, programmers, testers, or project managers; b) For training, Agile
practices such as test-driven development and continuous integration are best
understood not in theory but by the act of doing; for organizational adoption
of Agile development, Agile practices should be used not only in software de-
velopment but encouraged in all functional areas; c) The best way to intro-
duce a plan-based Waterfall practitioner to Agile is to have him think of Agile
in terms of something familiar, as a series of mini-waterfalls that have very
quick iterations; d) Simple tools, even non-software tools, that help manage
Agile practices intuitively are preferable to complex Agile management software.
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1. Introduction

Traditional plan-based software development methodologies have been used by
development teams for several decades now. Practitioners have a solid under-
standing of the techniques and tools used while working with plan-based soft-
ware development methodologies [1]. However, despite having a solid under-
standing of these tools and techniques, software development teams often strug-
gle to produce software that is on time, within budget and with all promised
functionalities [2]. The primary reason might be that software development is
essentially a complex process with the needs to continuously coordinate moving
requirements and to manage inputs from multiple stakeholders having
non-overlapping knowledge sets [3].

To address these concerns, some companies have incorporated Agile devel-
opment practices. Although Agile development practices have also been around
for several years, companies and practitioners still do not have a clear under-
standing of how Agile practices can be beneficial to them [4] and this has led to
limited adoption of Agile practices [5]. This paper strives to understand the
concerns that practitioners might have about the adoption and continued use of
Agile development practices. Agile development practices started in industry,
several years before Information Systems researchers started studying Agile de-
velopment [3] [6]. Compared to academia, industry practitioners are much more
interested in the practical aspects of innovations. Academia’s interest is more of
a theoretical nature (producing testable theories, testing models, coming up with
definitions), whereas practitioners struggle with issues related to implementation
and the pros and cons of adoption of innovations. We believe starting from
practitioners gives us a clearer understanding of the issues that practitioners
face. With this information, we intend to answer the concerns of practitioners
with aspirations to improve adoption of Agile development and use of Agile
practices. So, instead of imposing research ideas or theories on Agile develop-
ment formulated in academia, we decided to start from the source by asking
Agile practitioners what Agile development questions were most important to
them. Then, we tried to answer these questions by conducting an interpretive

case study at an organization that was practicing Agile development.

2. Agile Systems Development

Software developers’ interest in Agile software development has grown over the
past ten years for two reasons [3]. Developers have become frustrated with the

shortcomings of traditional plan-driven development that include inflexibility in
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responding to changing requirements, emphasis on unproductive documenta-
tion, and slow systems development cycles. They have also become more aware
of Agile development since the release of an Agile Software Development Mani-
festo by a group of Agile development pioneers [1] [3].

There are number of Agile development methodologies with Scrum and ex-
treme Programming or XP being the most prominent and widely practiced [1]
[3]. However, all of them share a set of common characteristics: a) acceptance
that requirements will change; b) an adaptable development process; c) short
iterations that deliver tangible functionality; d) frequent, open communication
between software developers and customers; and e) system designs that are as

simple as possible.

3. Research Methodology and Data Collection

We conducted this research using a multi-methodological research approach: a
combination of a survey and an interpretive case study [7] [8] [9] [10]. Using a
multi-methodological research approach helps researchers understand the re-
search question being studied from multiple perspectives. In addition, Informa-
tion Systems Development is a socio-technical process, involving a complex
combination of software, people, development practices and organizational pro-
cedures [11]. An interpretive case study helps understand and disentangle this
complex process. This research used a combination of a survey of 21 practition-
ers followed by an interpretive case study of an organization transitioning from
plan-driven development to Agile development. We have named this organiza-
tion Alpha, a pseudonym to help protect the identity of the actual company and
its employees. We understand that the relatively small sample of 21 practitioners
might be a concern. However, it is less of a concern in this study since we use a
qualitative/interpretive approach rather than a quantitative/positivist approach
(7] [9].

We started by surveying a group of 21 software development practitioners
from several different companies who were attending an intensive three-day
workshop on Agile development. One of the authors was a participant-observer
at this workshop, attending this workshop in the roles of a software developer
doing a deep-dive into Agile practices as well as a researcher learning about what
practicing software developers want to learn about Agile development. Since we
knew that the practitioners attending the workshop were interested in Agile de-
velopment, we asked them one simple question: What is your most important
question about Agile development you wish answered during this workshop?
This question was posed to the practitioners by the workshop leader who stated
that, following the Agile practice of putting customers’ requirements at the fore-
front, he would address each of the questions during the course of the workshop.
The practitioners were given 15 minutes to think and articulate their question on
a notecard. This is approximately the length of time to complete survey ques-

tionnaires. However, the problems with questionnaire-based surveys are the fol-
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lowing: a) the uncertainty as to whether the respondent is in the correct target
group; b) the respondent tends to spend less time and thought answering each
question as the number of survey questions increase; and c) there usually isn’t
any motivation for the respondent to provide reasoned responses. By conducting
this survey in person at an Agile development workshop, we avoided the first
problem of choosing respondents outside the target group. We overcame the
second problem by having the respondents focus on one key question of most
importance to them in attending the workshop. The respondents were motivated
to think and provide good responses to ensure that their question (the reason for
them attending the workshop) was addressed during the workshop.

We analyzed and identified the key recurring themes among the responses
(the questions) from these 21 practitioners. We used these key recurring themes
to formulate meta-questions. Then, we used the meta-questions as the basis to
conduct an interpretive case study of the Agile development practices of a small
(about 100 employees) software consulting and development company, Alpha.
For our case study, we conducted three face-to-face in-depth interviews with the
Chief Executive Officer (CEO) and Chief Information Officer (CIO) of Alpha
and exchanged several email messages. The CEO and CIO of Alpha were re-
sponsible for initiating a transition over the previous two years from plan-driven

Waterfall practices to Agile practices.

3.1. Alpha Company Profile

The following are some of the salient characteristics of Alpha, the company in

which we conducted our interpretive case study:

¢ Alpha was founded in 2007 by two software developers.

e One of the founders is the current CEO while the second is the current CIO.

e The company is based in a large city in eastern United States.

e Alpha has clients from both the private sector and government agencies.

e Alpha has experienced rapid growth and currently has about 100 employees.

e During the first two years after starting, Alpha developed all their software
using plan-based Waterfall development.

e Their first project using Agile practices was in 2009.

3.2. Data Collection Methods

The following table lists the data collection methods we used and the duration of

each of those methods:

Survey of 21 software developers at a 3-day intensive Agile development workshop.

Participant-observation for three days at the Agile development workshop. Observing, participating
in Agile practices with the developers, and communicating with them.

Three face-to-face meetings with the CEO: two at the author’s university campus and another at the
company’s offices (a total of about 5 hours).

One face-to-face meeting with the CIO at the company’s offices (about 3 hours).

Six email messages discussing and clarifying Alpha’s practice of Agile development.
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4. Analysis

We first carefully analyzed the 21 questions provided as responses by the practi-
tioners during the survey about what each practitioner wanted to learn about
Agile development. From this analysis and observations during the Agile work-
shop, we determined that their questions fell into the following three broad cat-
egories. Based on these categories, we derived four meta-questions (MQs) that
we could use during our interpretive case study. We did not want to overwhelm
our interviewees in Alpha with 21 questions, especially since several questions

were related.

4.1. First Category of Responses (The Workshop Attendees’
Questions)

1) How to train developers to be Agile?

2) How to use an Agile process, such as Scrum, on a daily basis?

3) How can I become a more efficient developer using Agile practices?

4) How to train developers to test and ensure system quality?

5) What is the developer’s role in producing releasable code at the end of each
sprint?

6) How can my team become more efficient at Scrum?

7) How do teams work towards releasable code each sprint?

8) How does Scrum impact development practices and lifecycle?

9) What is the impact of Agile practices on quality improvement?

10) What are the long-term benefits of Agile practices versus short-term
sprint goals commitments?

The questions in this category are best represented by the following two me-
ta-questions:

MQI: What should good Agile practitioners and teams know and do?

MQ2: How to train developers and teams to become good Agile practitioners?

4.2. Second Category of Responses

1) How to introduce Scrum to an existing team or project?

2) What is a good elevator pitch to people new or resistant to Agile develop-
ment?

3) How to best encourage buy-in to uncomfortable practices such as
test-driven-development and paired-programming?

4) How can scrum teams best collaborate with waterfall teams?

The questions in this category are best represented by the following me-
ta-question: MQ3: How to transition from plan-driven Waterfall development to

Agile Development?

4.3. Third Category of Responses

1) How do automated builds fit into the Scrum process?

2) How can we automate production deployments? What kind of tooling is
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available?

3) What are the efficiency gains from tooling?

4) How to use automated testing tools as a part of Agile development?

5) How to automate testing using tools?

6) How to perform unit and integration testing, especially in data driven apps?
How to use Dependency Injection to perform testing?

7) How to practice source code sharing and control?

The questions in this category are best represented by the following me-
ta-question: MQ4: What tools are available to practice Agile development? How

to use them to support Agile practices?

4.4. Interpretive Case Study

We used the meta-questions we derived as the basis to conduct our interpretive
case study. Our case study consisted of three in-depth face-to-face interviews
with the owner and chief information officer of a software consulting and de-
velopment company, Alpha. Each interview was preceded and succeeded by the

exchange of several email messages to clarify questions and responses.

4.4.1. MQ1: What Should Good Agile Practitioners and Teams Know and
Do?

Good Agile practitioners and good Agile teams must understand and define

their job in terms of the mission of the end user. As the CIO put it, “They need

to understand that everything they are contributing to a project should go to-

ward improving the end users ability to execute their mission: whether that mis-

sion is protecting the country’s borders or selling more toys.”

In plan-based Waterfall development, members of the development team
could focus on one specific specialized role such as analyst, programmer, tester,
etc. and not have to understand what needed to be done in the other roles. The
CIO stated that good Agile practitioners and teams “must understand the full li-
fecycle of development, which begins at an idea (no requirements) and ends with
operations and maintenance”. Every member of a good Agile team should un-
derstand all the roles, “every developer must understand all facets not involving
code and every scrum master/project manager must understand code.” Each
member of a team should be able to communicate with all other members of the
team using the other’s “language” (such as requirements analysis, design model-
ing or testing) and be able to understand what all other members do.

The CIO stated that good Agile developers need to ask questions: “If a user
story doesn’t make sense, say so. If acceptance criteria seem different than the
description, say so.” Further, according to the Alpha CIO, good Agile developers
should “be able to break a user story into smaller manageable tasks”.

4.4.2. MQ2: How Do You Train Your Developers and Teams to Become
Good Agile Practitioners?

Most of Alpha’s developers were not Agile developers prior to joining the com-

pany. The CIO told us that “We prefer to train them, similar to the military...
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we want to make sure that everyone is doing it the Alpha way. Then, they can
contribute to the improvement of the process.” The company had decided to in-
fuse the Agile culture into the entire company by “applying Agile practices to
not only software development but all functional areas, Human Resources,
Finance and Company Management”. In addition, Alpha’s CIO told us that
“we’ve also created an Agile Czar who is responsible to work with all employees,
from leadership to the newest junior employee to have us all on the same page

[for following Agile practices].”

4.4.3.MQ3: How Do You Enable Developers and Teams Used to
Plan-Based Waterfall Development Transition to Agile?

Alpha tells developers and teams who have only done Waterfall development
previously to think of Agile development as though it is Waterfall development
except applied to a few user stories identified in a single sprint. As the CIO ex-
plained, “Agile is many small waterfalls”—having the components of require-
ments, design, development and testing. The difference is that “these mini wa-

terfalls allow us to course correct much faster.”

4.4.4. MQ4: What Tools Do You Use to Practice Agile Development?

Alpha followed Scrum for their Agile practices. Since Alpha’s developers did
most of their development using Microsoft programs such as SharePoint, C# and
SQL Server, they first used Microsoft’s Visual Studio Team Services as their
Agile project management tool. However, after a few months, they had started
experimenting with an open source Agile Project management tool, Jira. The
CEO updated us after a few months stating, “Since Jira is much more focused on
Agile, we have switched from Visual Studio Team Services to Jira.” In addition
to the software tools, the CEO said that he considers “the Sprint Ceremonies
such as Sprint Planning, Daily Scrum, Sprint Demo/Review, Sprint Retrospective

are also tools used to practice and manage Agile development.”

5. Discussion

The key lesson we learned about the characteristics of good Agile practitioners
(MQ1) is that they define their job in terms of the end user’s or client’s mission.
Good Agile practitioners don’t define their jobs as analysts, designers, pro-
grammers, testers, or project managers. They don’t focus on a specific role and
are willing to accept any role that is needed at a given time to help fulfill the
client’s mission. This means a good Agile practitioner should have multiple, di-
verse skills and a knowledge base that allows him to function as an analyst, de-
signer, programmer, tester or project manager. Having multiple skills allows the
development team members to get involved in all phases of development, which
motivates them to take up responsibility of the overall project rather than one
individual module which may not integrate well with the rest of the application
[2] [12]. This capability to take on multiple, diverse skills has the potential to

reduce the three myopias of learning: temporal, spatial and failure [13]. By being
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involved in the overall project, team members become aware of the larger scope
of the project, rather than one small module, thus facilitating course corrections
to fix minor issues before they become major pitfalls. In addition, working with
a diverse skillset allows team members to enhance their overall absorptive capac-
ity [14], thus allowing them to understand novel customer requirements and
providing innovative solutions to development issues.

Another lesson we learned about being a good Agile developer is the ability to
break a large user story into specific tasks. Since a key element of Agile devel-
opment is testing, it is not possible to know if a test succeeds or fails if an Agile
developer is unable to define when a task is “done”. Hence, the need for good
Agile developers to be able to break a user story, which could be large and not
have a specific definition of “done” into smaller tasks, each of which have a clear
definition of “done”.

Regarding training employees to become good Agile practitioners (MQ2),
Alpha said that experienced Agile developers were relatively rare to find and ex-
pensive to hire. So, Alpha hired mostly developers who did not have an Agile
background and then trained them in Agile by mentoring them on the job. Al-
pha has an “Agile Czar” who communicates and works with all teams and
members of each team to ensure that each team and every member of a team
fully understand Agile development principles and practices. We learned two
main lessons from exploring MQ2 at Alpha. One lesson is that Agile practices
such as test-driven development and continuous integration are best understood
not in theory but by the act of doing. The second lesson is that for an organiza-
tion to truly benefit from Agile development it should try to infuse the Agile
culture into the entire organization as Alpha did by applying Agile practices to
not only software development but all functional areas.

The lesson we learned about helping plan-based Waterfall teams and practi-
tioners transition to Agile development (MQ3) is to reduce the intimidation
factor and lower the barriers to entry. The best way to introduce a plan-based
Waterfall practitioner to Agile is to have him think of Agile in terms of some-
thing familiar, as a series of mini-waterfalls that have very quick iterations,
measured in days to a few weeks compared to the time scale of months or years
they are used to. Lack of knowledge about how Agile practices can improve the
software development process or how they can be used to benefit the user’s mis-
sion is cited as a key barrier to the adoption of Agile development [4]. The tran-
sition to Agile development from traditional Waterfall approach is akin to
changing the team’s mindset which causes a natural resistance to the transition
[15] [16]. It is very likely that during such a transition, managers might be wary
of giving up control as they are more used to the control and command based
kind of approach to handle the software development project. At the same time,
other team members might feel overwhelmed by the additional responsibility of
being involved in the overall software development project [17]. It is, therefore,

suggested that handling the transition by thinking of Agile in terms of a series of
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mini-waterfalls that have quick iterations might help with the transition.

We derived two lessons from our analysis regarding tools used to practice
Agile development (MQ4). The first lesson was that an Agile management tool
that in Zuboff’s terms is “ready-to-hand” is going to be preferred over a tool that
is “present-at-hand” [18] [19]. A ready-to-hand tool can be used to accomplish a
task or objective without thinking about the tool, while a present-at-hand tool
forces the user to constantly figure out how to make the tool accomplish the
task or objective. Since Agile development is very much oriented toward
“ready-to-hand” practice (the Agile practitioner’s focus being on achieving the
client’s mission), any tool that is not ready-to-hand is likely to be discarded by
Agile developers. Alpha started preferring an open source tool, Jira, that was
ready-to-hand over the Microsoft tool, Visual Studio Team Services, that was
deemed present-at-hand even though they used Microsoft products for all their
software development. The second lesson we learned was that we should not
think of tools used for Agile development just in terms of software tools. Prac-
tices that did not necessarily involve a software tool, such as Sprint Planning,
Daily Scrum and Sprint Retrospective, are also to be considered important tools

for enabling good Agile development.

6. Conclusions

Conducting an interpretive multi-method study of Agile practitioners, we found
that they have several questions about how to realize the full potential of adopt-
ing Agile development. From our survey, we derived that practitioners want to
know the how and why of Agile development as well as Agile best practices.
They would like to know how they can train newly hired employees and newly
formed teams to succeed in Agile as well as learn how to help transition team
members from plan-based Waterfall development to Agile development practic-
es. Another recurring question was about tools that enable the practice and
management of Agile projects.

Our interpretive case study allowed us to learn several important lessons. It
was found that in order to be strong Agile practitioners, team members must
shed their old habits of defining their jobs by roles. They should be willing to put
client’s needs as their priority and take on any role for the team that helps suc-
cessfully develop the client’s functionality. They should have diverse skillsets that
allow them to take responsibility of different phases of the project. Practitioners
should also be able to divide user stories into smaller sub-level tasks that can
have a clear definition of “done” such that they are easily testable. We also
learned that the organizational culture is an important facilitator of successful
adoption and use of Agile practices. Since Agile is learned best by doing, organi-
zations that foster a culture of mentorship and collaboration will have the bene-
fit of experienced team members working with junior colleagues, showing and
teaching them how Agile can be used in practice. Infusing Agile practices into all

functional areas of the organization helps achieve a smoother transition to Agile
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development and educate skeptics about the benefits of Agile. Team members
that are familiar with a plan-based development methodology can be helped in
transitioning to Agile practices by allowing them to think about Agile as a series
of mini Waterfalls done in short intervals. Tools that are “ready-to-hand” rather
than “present-at-hand” are deemed more beneficial in adopting Agile practices.
Since Agile development practices are focused on providing value for the client,
the additional cognitive burden of a present-at-hand tool acts a barrier to the

achievement of that goal.

Limitations and Future Research

As with any study, this work has some limitations that must be noted. The first
limitation is related to sample size. Our survey was administered to 21 practi-
tioners which is not a significant number. However, it must be noted that for a
qualitative study this sample size is sufficient. Since the survey was open-ended,
and the respondents were given a prolonged response time, we believe we were
able to elicit quality responses that helped shape our understanding of the phe-
nomenon better. Future works can extend this study by testing the findings with
larger sample sizes. Quantitative studies can also extend the findings of this re-
search by assessing the relative importance of each of the practitioners’ questions
in terms of its effect on successful Agile adoption.

Another limitation of the study is the fact that it focuses only on Agile devel-
opment issues and does not compare those findings with the issues related to the
Waterfall approach of software development. Future work should extend this
line of work by simultaneously exploring the questions and issues related to
both, the Waterfall approach as well as the Agile approach.

Finally, our interpretive case study at Alpha was conducted after it had already
adopted the Agile approach of software development. This did not enable us to
see the actual process followed by it while transitioning from the Waterfall to the
Agile approach. Future works should strive to address this issue by studying this
process of transitioning as it would be extremely beneficial seeing first-hand the
problems as they occur in organizations during the transition process. Longitu-
dinal studies of the actual process of transition from plan-driven Waterfall de-
velopment to Agile development would help better understand the process and

thereby provide better insights into what can be done to help ease the transition.
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