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Abstract
The agile methods, such as Scrum and Extreme Programming (XP), have been a topic of much
discussion in the software community over the last few years. While the proponents of the agile
methods have articulated convincing arguments for their methods, usually within a context of
small-to-medium size projects with significant requirements volatility, opponents have expressed
serious concerns about the appropriateness and effectiveness of the methods. The research
project described in this report is three-pronged effort to investigate the issues associated with
Scrum adoption: the practices that characterize the Scrum method, barriers and enablers for
successful adoption of Scrum, and the perceived value of Scrum. The objective of this research is
to better understand the barriers to adoption and the leverage points that might encourage Scrum
to be more widely and efficiently deployed.
Keywords: agile methods, change management, innovation, methodology, Scrum, software
process, technology adoption, Total Quality Management, TQM
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INTRODUCTION
This report describes an empirical software engineering research project into Scrum adoption. To
set the context, the practices that characterize the Scrum method will be stated, along with
common variants and tailorings. Potential barriers and enablers of successful technology
adoption will be considered to identify what issues might be of interest in the case of Scrum.
Software organizations will then be surveyed to identify whether they have considered agile
methods such as Scrum, where they might be in the adoption process, and the factors affecting
Scrum adoption.
Authorities from the Scrum community, e.g., Schwaber and Sutherland, were consulted to
identify what is, and is not, a reasonable tailoring of Scrum. Before we can investigate the factors
associated with Scrum adoption, we must be sure that we are considering a legitimate Scrum
implementation. Some interesting questions about the Scrum method itself include:
• What are the critical Scrum practices to consider?
• What variations on each of the Scrum practices occur in projects?
• What tailorings are legitimate variations that a project can use and be considered as following
the Scrum method?
Organizations that have adopted, or are in the process of adopting, Scrum will be surveyed to
identify which Scrum practices, or variants thereof, they have implemented and the perceived
value of the method/practices. For those choosing whether to adopt Scrum, understanding the
benefits is crucial to the decision. Formal cost/benefit analyses, however, are rarely performed by
software organizations (high maturity organizations as rated against the Software CMM or CMM
Integration are likely to be exceptions). While objective measures of cost and benefit would be
preferred, and will be collected to the degree available, rigorous measures of value are frequently
lacking in industry projects, so this first round of research will be based on the perception of
value.
The survey will address how these organizations define success and how well Scrum supports
projects in being successful. A prerequisite to investigating value is understanding what success
means in a specific context. In some cases, success is driven by cost and schedule predictability;
for example, in government contracting, predictability and operational excellence are highly
valued. In some cases, success is based on functionality delivered and the relationship of that
functionality to business objectives. Building a mutually beneficial relationship with the
customer can also be considered a measure of success. Understanding the business context will
clarify how Scrum supports achieving successful projects in that environment. Some of the
interesting questions about what success means for a Scrum project include:
• How is success determined for the project?
• What practices are perceived to work well or badly on Scrum projects?
• What measures of success do Scrum projects use (if any) for the method itself?
• How successful are Scrum projects in terms of their measures of success?
The survey will also identify what factors have influenced the adoption of Scrum. Many sources
can be used to identify potential factors, including those affecting the diffusion of innovations,
those affecting the marketing of new technologies and products, and those factors that influence
the success of software process improvement efforts. Although there is great overlap in the
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concerns of these different research areas, each adds a unique perspective that may enlighten the
research. Some of the interesting questions about factors affecting Scrum adoption include:
• What external factors, e.g., access to user groups, affect Scrum adoption?
• What internal factors, e.g., training, affect Scrum adoption?
In this document we provide a brief overview of each of the topics we wish to investigate in this
research, followed by an identification of the specific items that we might wish to investigate in
the context of Scrum adoption. The overviews identify important attributes of the topics but are
not comprehensive descriptions; similarly the specific items to investigate filter out many
important attributes to focus on particularly relevant information. We anticipate that this initial
round of survey-based research will identify a number of questions worthy of further
investigation. We hope that some of the organizations involved will consider participating in a
more rigorous set of case studies, but that investigation is not considered in this report.
This research will not address criticisms of the agile methods. While the proponents of the agile
methods have articulated convincing arguments for their methods, usually within a context of
small-to-medium size projects with significant requirements volatility, opponents have expressed
serious concerns about the appropriateness and effectiveness of the methods. While Extreme
Programming has been the focus of many of these concerns [Keefer03, Stephens03], general
criticisms of agile methods include:
• agile methods may not accommodate the working style of the organization’s best
programmers [Skowronski04],
• there may be a culture clash between the customer’s way of doing things and the agile
approach [Paulk02],
• agile projects require “premium” or “superbly trained” people [DeMarco02], and
• agile methods legitimize hacker behavior [Rakitin01].
Boehm suggests that “both agile and plan-driven approaches have a responsible center and overinterpreting radical fringes” [Boehm02]. A thoughtful and informed choice of what methods are
appropriate for a given project context is needed [Anderson04, Boehm04, Larman04]. This
research will investigate some of the factors associated with the success (or failure) of Scrum
projects, which may touch on some of these issues, but the focus of the research is not to rebut
such criticisms.
The following analysis of agile methods in general, Scrum, good software engineering practices,
and technology adoption factors identify many potential topics to explore. To build a usable
survey, however, we need to constrain the number of issues to be explored. Factors raised in
multiple contexts are the ones most likely to add value when included in the survey.
Other similar surveys include those of Ambler [Ambler11] and Kongyai and Lai [Kongyai11].
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ENGINEERING AND MANAGEMENT PRACTICES
Stating the practices that characterize the Scrum agile method is challenging because Scrum is
not a software engineering or development methodology in a strict sense, although it could be
described as a project management methodology. It is more of a philosophy or set of values that
defines a culture of empowerment and participation within the team and of collaboration and
transparency with the customer. Still, it can be characterized by a relatively small set of practices
and roles originally established by Ken Schwaber and Jeff Sutherland, but these practices must
be interpreted in light of agile values and principles. Some of the practices described in this
section are not universally considered part of Scrum and are noted as appropriate.
Elaborating this point, Schwaber1 commented:
Scrum is a tool, a framework, that can be used to build complex products. It does not prescribe any of the
common engineering, people, risk management, or other practices. For instance, it doesn't say the team has
to be co-located.
What Scrum does provide is feedback so that someone using Scrum can improve the results. For instance,
if someone wants productivity and quality and can have a co-located team, Scrum will point this out. If the
person starts with a dispersed team and compares its productivity to another co-located team, conclusions
can be reached. An intelligent person would then change (continuous process improvement).
So using Scrum correctly means following all of its rules, which expose everything (transparently) for
inspection and adaptation.
An intelligent person would then inspect what Scrum is making transparent and make changes to optimize
the results. Presumably, the changes are cost justified.
Someone can use Scrum perfectly and ignore what is made transparent.
Someone can use Scrum imperfectly and act on some of the things that have been made transparent.
Someone who uses Scrum perfectly and acts more intelligently than anyone else on what has been made
transparent will out-compete anyone else.

Since Scrum does not explicitly address engineering practices, it is desirable to consider nonScrum practices that may be tightly linked to Scrum success. For example, test-driven
development is frequently advocated for agile projects but is not an explicit Scrum practice.
Other methods can act as a source of potential practices that may influence the success of Scrum,
because Scrum is frequently implemented in conjunction with methods such as Extreme
Programming. Cockburn characterizes the sweet spots for agile projects as two to eight people in
one room, onsite usage experts, one-month increments, fully automated regression tests, and
experienced developers [Cockburn02]. High requirements volatility is usually assumed for agile
projects.

1

K. Schwaber, email to Mark Paulk entitled “Re: a start on identifying survey topics,” 27 April 2009.
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Scrum Practices and Roles
Schwaber’s two books [Schwaber02, Schwaber04] can be considered the definitive statements of
what Scrum is, although the Scrum Alliance published a “Scrum Guide” that may be considered
the formal definition of the method [SA09]. Sutherland and Vodde created the Nokia Test to
assess the status of teams claiming to use Scrum [Sutherland08]. Silver, another Scrum Alliance
member, has also identified crucial characteristics and practices for Scrum [Silver07]. These
descriptions of Scrum and its practices are elaborated and clarified in various reports and
training, as well as related books [Cohn05, Larman08]. The following brief description of Scrum
practices and roles highlights the specific aspects of Scrum that we may wish to investigate to
verify that a Scrum implementation is a valid one.
In many cases Scrum is adopted as a whole with little change, but in some cases it is adopted in a
“tailored” form. This tailoring may, or may not, represent a reasonable adaptation of the original
method. Inappropriate Scrum variations are colloquially known as “ScrumButs.” Thus the
perceived need for the Nokia Test. It is therefore necessary to investigate the implementation to
determine whether a failed Scrum implementation truly reflects the method or an inappropriate
and ineffective understanding of what Scrum is. It seems likely that Scrum is a “bundle” of
knowledge that is best adopted as a whole [MacDuffie95, Pil96]; piecemeal adoption of Scrum
practices is unlikely to achieve the emergent behaviors and benefits of the method.
Scrum is frequently described in terms of
• three roles: ScrumMaster, Product Owner, and Development Team;
• three ceremonies: Sprint Planning Meeting, Daily Scrum Meeting, and Sprint Review
Meeting; and
• three artifacts: Product Backlog, Sprint Backlog, and Burndown Chart.
The ScrumMaster is the specific individual responsible for ensuring that Scrum values, practices
and rules are enacted and enforced. Some would characterize the ScrumMaster as the project
manager who leads by coaching, teaching and supporting the Team rather than directing and
controlling. Vodde commented, “A ScrumMaster is not a project manager. The project manager
role within Scrum ceases to exist as its responsibilities are moved to the other Scrum roles.”2
Some Scrum projected are reported to have both a ScrumMaster and a project manager (and
larger projects using a Scrum of Scrums approach might have a program manager working with
multiple ScrumMasters).
The Product Owner is the specific individual responsible for managing and controlling the
Product Backlog. The Product Owner sets the priority for each item in the Product Backlog. The
Product Owner may represent multiple customer constituencies but has the responsibility and
authority to reconcile conflicting requirements and determine the business value associated with
each item in the Product Backlog.
The Development Team is typically seven people, plus or minus two. Teams are crossfunctional, having all the skills needed to create an increment.

2

B. Vodde, email to Mark Paulk entitled “Re: empirical research into Scrum adoption,” 20 May 2009.
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A Sprint is one iteration of a month or less that is of consistent length throughout a development
effort. Only the Product Owner has the authority to cancel the Sprint. Sutherland and Vodde
suggest that Sprints may be 2-6 weeks long.
The Sprint Planning Meeting is when the iteration is planned. It is time boxed to eight hours (for
a one month Sprint) and has two parts: determining what will be done in the Sprint and how the
Team is going to build the product increment during the Sprint.
The Daily Scrum Meeting is a time-boxed, 15-minute meeting used to inspect progress toward
the Sprint goal and to make adaptations that optimize the value of the next workday. During the
meeting, each Team member explains:
1) What he or she has done since the last Daily Scrum.
2) What he or she is going to do before the next Daily Scrum.
3) What obstacles are in his or her way.
The Sprint Review Meeting is a four-hour time-boxed meeting (for one-month Sprints) that is
held at the end of a Sprint where the Team presents the functionality done in the iteration to the
Product Owner and other stakeholders. The Team demonstrates and discusses the work done in
the Sprint.
The Product Backlog lists the requirements for the product being developed. It is the master list
of all functionality desired in the product, and each item in the Product Backlog has a
description, a priority and an estimate of the effort needed to complete it.
The Sprint Backlog is an output of the Sprint Planning Meeting. It consists of the tasks for the
Sprint derived from the Product Backlog. “Done” defines what the Team means when they
commit to “doing” a Product Backlog item in a Sprint. A completely “done” increment includes
all of the analysis, design, refactoring, programming, documentation and testing for the
increment and all Product Backlog items in the increment.
A Burndown Chart graphs the estimated work remaining (measured in story points) against time.
The Sprint Backlog Burndown is a graph of the amount of Sprint Backlog work remaining in a
Sprint against time in the Sprint. The Release Burndown graph records the sum of remaining
Product Backlog estimated effort against time.
A number of other ceremonies and artifacts are usually included in Scrum.
The Release Plan describes the goal of the release, the highest priority items in the Product
Backlog, the major risks, and the overall features and functionality that the release will contain.
It establishes a probable delivery date and cost, assuming that nothing changes. In reviewing a
draft of this report, Vodde commented that Scrum only talks about Release Planning rather than
a Release Plan. He suggested that a Release Plan is usually just a prioritized, roughly estimated
Product Backlog, with stories roughly assigned to the next few iterations. A Release Plan is
described in several Scrum descriptions [SA09, Cohn05], including the Nokia Test written by
Sutherland and Vodde [Sutherland08], but not all [Schwaber02, Schwaber04, Silver07].
The Sprint Retrospective meeting is a three hour, time-boxed meeting (for one-month Sprints)
held after the Sprint Review and prior to the next Sprint Planning meeting where the Team
discusses what went well in the last Sprint and what can be improved for the next Sprint.
7

Scrum projects are typically small to medium sized, but large Scrum projects have been reported.
These are typically organized as a “Scrum of Scrums” [Schwaber04]. Scrum has also been
adopted at the enterprise level [Schwaber07]. Agile methods in general are assumed to be
geographically co-located, but distributed (virtual) teams have been described [Ramesh06,
Sutherland07, Sutherland09], although large and distributed projects are quite different from the
environment assumed for agile methods in general.
From the perspective of this research, this suggests that the following are of interest:
• Scrum team size
• Product size (LOC, function points, user stories, etc.)
• Cross-functionality of the team (generalists vs specialists)
• Scrum roles (plus variants such as project manager and business analyst)
• Division of concerns in Sprint planning (Product Owner role in setting business priority vs
team role in estimating effort)
• Sprints (length)
• Done defined
• Daily Scrum Meetings (frequency)
• Sprint Review Meetings
• Sprint Retrospective Meetings (process improvement)
• Release Plans

Other Engineering Practices
High requirements volatility is usually assumed for agile projects. Cockburn characterizes the
sweet spots for agile projects as two to eight people in one room, onsite usage experts, onemonth increments, fully automated regression tests, and experienced developers [Cockburn02].
Probably the two most popular agile methods are Scrum and Extreme Programming (XP). Beck
described in terms of twelve practices in the first edition of his book Extreme Programming
Explained: Embrace Change [Beck99]:
• Planning game
• Small releases
• Metaphor
• Simple design
• Testing (including test-driven
• Refactoring (described as design
development and customer tests)
improvement by some)
• Pair programming
• Collective (code) ownership
• Continuous integration
• 40-hour week (later described as sustainable
pace)
• On-site customer
• Coding standard
In the second edition [Beck04], XP is described in terms of primary practices:
• Sit together
• Whole team
• Informative workspace
• Energized work
• Pair programming
• Stories
• Weekly cycle
• Quarterly cycle
• Slack
• Ten-minute build
8

•
•

Continuous integration
Incremental design

and corollary practices:
• Real customer involvement
• Team continuity
• Root-cause analysis
• Code and tests
• Daily deployment
• Pay-per-use

•

Test-first programming

•
•
•
•
•

Incremental deployment
Shrinking teams
Shared code
Single code base
Negotiated scope contract

Combined XP and Scrum methods are popular hybrid agile methods. XP practices that may be
particularly pertinent to successful Scrum adoption include test-driven development
[Erdogmus05, Kniberg07, Williams03], refactoring [Fowler99], pair programming [Williams02],
and sustainable pace [DeMarco01, Goldratt97].
Stephens and Rosenberg discuss a number of concerns about XP in their book Extreme
Programming Refactored [Stephens03]. Among their concerns are the potential for continuous
integration to become occasional integration, the customer not to be available as needed, and
teams to not have the generalist skills and competence necessary to do the work. These concerns
are valid for other agile methods as well.
Cunningham coined the concept of technical debt: shipping first-time code is like going into
debt. A little debt speeds development; the danger occurs when the debt is not repaid. Every
minute spent on not-quite-right code counts as interest on that debt [Cunningham92].
Risk management is fundamental to successful software project management [Boehm91,
Charette96]. Boehm identifies a set of common software project risks that can act as a starting
point:
• Personnel shortfalls
• Unrealistic schedules and budgets
• Developing the wrong functions and
• Developing the wrong user interface
properties
• Gold-plating
• Continuing stream of requirements changes
• Shortfalls in externally furnished
• Shortfalls in externally performed tasks
components
• Real-time performance shortfalls
• Straining computer science capabilities
Many of the practices in the agile methods are mechanisms for managing risks effectively, e.g.,
one-month iterations help manage the risk of requirements volatility. While many of these risks,
such as a continuing stream of requirements changes, are intrinsically addressed in the agile
methods, some, such as shortfalls in externally furnished components or externally performed
tasks, can still be concerns. A potential good management practice is identifying and monitoring
a set of “top-10” risks.
Similarly, concurrent engineering (also known as integrated process and product development)
[Blackburn96, Smith97], is another well-known technique that the agile methods typically
address. Cross-functional teams, a focus on the customer, and the use of lead time as a source of
competitive advantage are intrinsic to the agile methods, therefore agile methods can be
9

considered a form of concurrent engineering with the caveat that all the needed skills are
represented on the Development Team.
Boehm and Turner identified five critical factors in determining whether agile methods or a plandriven method was likely to be more suitable for a project: size, criticality, dynamism, personnel,
and culture [Boehm04]. Relying on tacit knowledge makes agile methods suitable for small
teams but limits scalability. Agile methods may be inappropriate for life-critical and essential
moneys projects to the degree they oversimplify design and lack documentation. Agile methods
are designed for highly dynamic environments where simple design and refactoring can excel. In
general, agile methods require competent people throughout their life. Agile methods are well
adapted for cultures with many degrees of freedom.
From the perspective of this research, this suggests that the following are of interest:
• Scrum team size
• Team co-location
• Sustainable pace
• Product size (LOC, function points, user stories, etc.)
• Criticality of product (life-critical, essential moneys, etc.)
• Requirements volatility
• Cross-functionality of the team (generalists vs specialists)
• Experience / competence of team members
• Simple design
• Refactoring
• Technical debt
• Architecture
• Compatibility of organizational culture with Scrum culture
• Risk management
• Customer / Product Owner availability
• Continual integration
• Automated test tools
• Test-driven development
• Pair programming
• Externally-provided software, hardware, and services
• Meeting performance requirements

The Agile Culture
As Schwaber commented, Scrum and the other agile methods should not be viewed as a
collection of practices, but rather as a culture or a set of values. Most of the agile gurus
emphasize the cultural aspect of agility over a mechanistic set of practices.
From an empirical research perspective, this poses a challenge. If we cannot capture an
understanding of what an agile project is by asking about what they do, then how can we
operationally define in a repeatable way what “agile” or “Scrum” means? After all, if an iteration
can be six months, so long as it captures the agile values (in some sense), can one make a
meaningful distinction between agile and traditional waterfall methods? This extreme
10

interpretation of what the experts say, however, arguably makes the wrong emphasis. A more
appropriate interpretation of this position is that a project can implement all of the agile practices
it likes – if it does not adopt the agile values, those practices will become an ineffective façade.
Cohn emphasizes that team and project context trump all other considerations, therefore instead
of best practices, what we need to know are good practices and the contexts in which they are
successful [Kniberg07]. We might infer that, even if a practice is not “agile” (e.g., six-month
iterations), it may be appropriate for the team and project context. We will therefore attempt to
probe into agile practices while retaining a sensitivity to agile culture that may spark additional
research in the future.
One statement of the underlying principles of agile methods was published in association with
the Agile Manifesto. The twelve principles3 are:
1. Our highest priority is to satisfy the customer through early and continuous delivery of
valuable software.
2. Welcome changing requirements, even late in development. Agile processes harness change
for the customer's competitive advantage.
3. Deliver working software frequently, from a couple of weeks to a couple of months, with a
preference to the shorter timescale.
4. Business people and developers must work together daily throughout the project.
5. Build projects around motivated individuals. Give them the environment and support they
need, and trust them to get the job done.
6. The most efficient and effective method of conveying information to and within a
development team is face-to-face conversation.
7. Working software is the primary measure of progress.
8. Agile processes promote sustainable development. The sponsors, developers, and users
should be able to maintain a constant pace indefinitely.
9. Continuous attention to technical excellence and good design enhances agility.
10. Simplicity – the art of maximizing the amount of work not done – is essential.
11. The best architectures, requirements, and designs emerge from self-organizing teams.
12. At regular intervals, the team reflects on how to become more effective, then tunes and
adjusts its behavior accordingly.
From the perspective of this research, this suggests that the following are of interest:
• Agile “values”
3

“Principles Behind the Agile Manifesto,” <URL: http://www.agilemanifesto.org/principles.html>, visited 16 July
2009.
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Customer satisfaction
Customer / Product Owner availability
Requirements volatility
Sprints (length)
Simple design
Refactoring
Technical debt
Architecture
(De)emphasis of documentation
Sustainable pace
Self-organizing teams
Cross-functionality of the team (generalists vs specialists)
Sprint Retrospective Meetings (process improvement)
Work environment
Continual integration
Automated test tools
Externally-provided software, hardware, and services

12

FACTORS AFFECTING ADOPTION SUCCESS
Organizations that have adopted, or are in the process of adopting, Scrum will be surveyed to
identify what factors affected adoption and the perceived value of the method/practices. This
includes those factors that determine what “success” means to the organization and those that
affect technology adoption.

Project Success Dimensions
Shenhar, Levy, and Dvir identified four underlying dimensions for project success [Shenhar97]:
• customer satisfaction, i.e., meeting requirements, fulfilling customer needs
• budget and schedule, i.e., meeting time and budget goals
• business success, i.e., the level of commercial success or market share
• future potential, i.e., opening new markets, developing new technologies
The traditional dimension of meeting time, budget, and performance goals is not really a
homogenous dimension, since meeting project resource constraints (time and budget) is one
thing, while meeting requirements is another. Poor requirements may result in dissatisfied
customers even when specifications are fully met.
During project execution, project managers focus on please prospective customers, meeting time
and budget goals, and succeeding commercially (to some extent). After the project is fielded,
success is determined more by the impact of the project on the future of the organization. It may
be that Microsoft has never had a project come in on budget or on schedule, but they are without
question a highly successful company.
In general, agile methods seem to focus well on customer satisfaction and business success.
Future potential depends on the organizational reason for initiating the project, so may be an
issue outside of project scope. Budget and schedule issues would seem to be secondary,
subordinate to customer satisfaction and business success, although important to the degree that
the customer and the business prioritize cost and schedule issues.
From the perspective of this research, this suggests that the tradeoff between customer
satisfaction, budget, schedule, business success, and future potential is of interest. While all may
be considered important, one is likely the primary driver in making tradeoff decisions.

Value Disciplines
Treacy and Wiersma identified three value disciplines that companies can follow to be the best in
their markets [Treacy97]. These are driven by quite different strategies in satisfying (or
delighting) customers; for all three, customer value is the ultimate measure of one’s work
performance, and improving value is the measure of one’s success. The three value disciplines
are operational excellence, product leadership, and customer intimacy.
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Operationally excellent companies provide middle-of-the-market products at the best price with
the least inconvenience – the best total cost for their customers. They use standardized assets and
efficient operating procedures and reject variety because it burdens the business with cost. They
have three advantages: (1) focus, hassle-free basic service as a key part of their value
proposition; (2) efficient, zero-defect service; and (3) use of information technology to redesign
basic service tasks. Operationally excellent companies live or die by process improvement,
governed generally by the principles of total quality management.
Product leaders offer products that push performance boundaries. They offer the best product,
and competition is about product performance. Product leaders avoid bureaucracy at all costs.
Success is driven by the extraordinary talents of key individuals who develop and market
breakthrough after breakthrough. Operating procedures and processes are designed to play into
the drivers of individual behavior, which include a thirst for problem-solving and a distaste for
bureaucracy. Product leaders create flexible organizational structures and robust processes that
enable people to flex their minds without creating disruption. They provide efficient
coordination, while accommodating inventiveness and discipline. Product leaders create business
structures that don’t oppress and stress procedures where it pays the biggest dividend, typically
during the final leg of the product development effort.
Customer-intimate companies focus on delivering what specific customers want – the best total
solution. They do not pursue one-time transactions; they cultivate relationships. They prefer
steady, controlled, incremental evolution of product coupled with expertise that leads the clients
through changes in their application and management.
Each value discipline requires a company to emphasize different processes, to create different
business structures, and to gear management systems differently. Treacy and Wiersma argue
that, if you decide to play an average game, to dabble in all areas, you can’t expect to become a
market leader. They also argue that you must focus on a specific value discipline while
maintaining threshold standards on the other dimensions of value.
Agile methods such as Scrum are well suited to the needs of product-leader and customerintimate companies. They are useful to operationally excellent companies, but there is more
likely to be a culture clash with the existing practices designed to focus on operational
excellence. (Best practice frameworks such as CMMI for Development are focused on
operational excellence issues.)
From the perspective of this research, this suggests that which market discipline is preeminent
for the organization implementing Scrum is of interest.

Diffusion of Innovation Factors
Change is not necessarily for the better. Fads and fashions drive change based on imitating other,
successful organizations [Abrahamson91, DiMaggio83]. This kind of diffusion occurs when
organizations have unclear goals and high uncertainty about the technical efficiency of the
innovations they are considering. Organizations that lack a good understanding of the underlying
culture of Scrum may adopt an ineffective variant of the method, thus the need to understand
more about how Scrum has been implemented before drawing conclusions about the adoption of
the method. If we can assume that adoption is based on rational choice, then innovations such as
14

Scrum diffuse when they benefit organizations adopting them, and they disappear when they do
not.
Focusing on a rational and efficient-choice style of adoption, the diffusion of innovation
literature identifies five factors that affect the successful adoption of an innovation [Rogers83]:
• perceived relative advantage - the extent to which adopters believe the innovation is better
than current practice;
• compatibility - the degree to which an innovation is perceived by the adopter as consistent
with their needs, values, and experiences;
• simplicity - the degree to which the innovation is perceived as understandable and
implementable;
• trialability - the degree to which an innovation can be experimented with on a limited basis;
and
• observability - the degree to which an innovation and its benefits can be observed by the
potential adopter.
From the perspective of this research, this suggests that the following are of interest:
• Perceived relative advantage of Scrum over other methods
• Compatibility of organizational culture with Scrum culture
• Understandability of Scrum – need for training, consulting, and coaching support
• Specific business problems addressed by Scrum
• Measurable (objective) benefit from Scrum

Adopter Communities and the Chasm
A common model for characterizing the classes of people involved with technology adoption is
that they can be listed as innovators (techies), early adopters (visionaries), early majority
(pragmatists), late majority (conservatives), and laggards (skeptics) [Rogers03]. Moore extends
this by identifying a “chasm” that separates early adopters and the early majority; a gap between
two fundamentally separate phases in the development of a high-tech market [Moore91]. The
early phase builds from a few, highly visible, visionary customers, but transitioning to the
mainstream phase, where the buying decisions fall predominantly to pragmatists, is a major
challenge. The key to Moore’s insight is characterizing the differences between these
communities and how to proactively deal with them.
The “chasm” has implications for adoption of models and standards, since a number of enabling
mechanisms expedite adoption, including the existence of:
• ownership: agencies responsible for developing and maintaining the best practice framework
• user groups
• conferences and publications, including case studies of adoption and improvement
• training materials: books, continuing education courses, videos
• Web page: for the sponsor of the work and supporting materials
• penetration: breadth of adoption (world-wide vs national or regional)
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It appears that Scrum has moved into early majority adoption phase around the world. From the
perspective of this research, this suggests that the following are of interest:
• Awareness of agencies supporting Scrum, such as the Scrum Alliance
• Awareness of local Scrum user groups
• Awareness of Scrum on-line discussion groups
• Awareness of Scrum and agile conferences
• Training (professional education, Webinars) on Scrum
• Consulting / coaching support for Scrum piloting
• Awareness of publications (papers, books, Websites) on Scrum

The Assimilation Gap
Fichman and Kemerer take a slightly different perspective by examining the “assimilation gap”
between a new technology being acquired by an organization, the traditional mechanism for
measuring adoption, and its actual deployment and use [Fichman93; Fichman95]. Many
researchers treat the acquisition of a technology as the adoption event, yet the failure to address
the actual deployment makes a critical assumption about the last stages of the standard
technology adoption curve.
Fichman and Kemerer point out that widespread acquisition of a technology is not necessarily
followed by widespread deployment and use, which they characterize as an “assimilation gap.”
Traditionally, innovation attributes such as relative advantage, complexity, and compatibility are
viewed as the determinants of the rate and level of diffusion. Fichman and Kemerer propose that
acquisition and deployment have different drivers, even though they are related processes.
Acquisition is driven by the expectation of future benefits owing to increasing returns, but
knowledge barriers impede deployment.
To address the assimilation gap via organizational learning (or process management) implies that
the organization recognizes the difference between acquiring and deploying a technology and is
proactive in tracking and addressing deployment issues. This means understanding the factors
influencing returns to adoption (such as network externalities, learning-by-doing, and
technological interrelatedness) and knowledge barriers (such as complexity and scaling).
From the perspective of this research, this suggests that the following are of interest:
• Awareness of agencies supporting Scrum, such as the Scrum Alliance
• Awareness of local Scrum user groups
• Awareness of Scrum on-line discussion groups
• Awareness of Scrum and agile conferences
• Training (professional education, Webinars) on Scrum
• Consulting / coaching support for Scrum piloting
• Piloting of Scrum
• Awareness of publications (papers, books, Websites) on Scrum
• Work environment
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Daghfous and White Innovation Analysis
Daghfous and White integrated a number of time-based approaches to characterizing the process
of innovation that consider product and process evolution and marketing [Daghfous91]. They
add an information axis and a focus on how information interacts with the demand and supply
axes. Their innovation analysis model has three dimensions – product/process, application
linkage, and information.
The product/process axis, also known as the supply axis, is the axis along which events proceed
technically, from initial invention to successful innovation. The applications linkage axis, also
known as the demand axis, is the axis along which those events that define markets proceed,
from initial definition of concept value to successful application of the innovative product. The
information axis deals with the transformation of uncertainty and ignorance into precise
knowledge. Uncertainty means that the information does not exist to remove variance of
expectations. Ignorance means the information is known or accessible elsewhere, but the
innovator is oblivious and thus at competitive disadvantage.
Managerial decisions regarding innovation are dominated by (the lack of) information. Lack of
information is a major inhibitor to innovation, and addressing this lack is a direct consequence of
innovation – although resolving uncertainty and ignorance requires different approaches.
Information gathering along the product/process axis usually results in removing ignorance.
Information gathering along the application linkage axis usually results in removing uncertainty.
It can be assumed that once information is learned, it will not be forgotten. The ultimate
objective, or “bulls-eye,” for an innovation is continuing market evolution under precise
knowledge, with optimum products from optimum processes satisfying optimum demand. The
sequence, if not the timing, of events is predictable using the Daghfous & White model.
To manage innovations that may be adopted externally via organizational learning (or process
management) implies that the organization recognizes the importance of the information axis and
how it impacts the other axes. This means analyzing exactly where a technology (or product) is
on the process/product and application linkage axes.
From the perspective of this research, this suggests that the following are of interest:
• Awareness of agencies supporting Scrum, such as the Scrum Alliance
• Awareness of local Scrum user groups
• Awareness of Scrum on-line discussion groups
• Awareness of Scrum and agile conferences
• Training (professional education, Webinars) on Scrum
• Consulting / coaching support for Scrum piloting
• Awareness of publications (papers, books, Websites) on Scrum
• Piloting of Scrum
• Measurable (objective) benefit from Scrum

Successful Change Programs
Beer, Eisenstat, and Spector characterize company-wide change programs as the “fallacy of
programmatic change,” suggesting that successful transformations usually start at the periphery
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of the company to solve concrete business problems [Beer 1990]. They identify six steps on the
critical path to successful change:
• Mobilize commitment to change through joint diagnosis of business problems.
• Develop a shared vision of how to organize and manage for competitiveness. They
suggest that the root of the problems faced by the organization are functional and
hierarchical barriers to sharing information and solving problems.
• Foster consensus for the new vision, competence to enact it, and cohesion to move it
along.
• Spread revitalization to all departments without pushing it from the top. They suggest that
it is better to let each department reinvent the wheel if necessary in finding its own way
to the new organization.
• Institutionalize revitalization through formal policies, systems, and structures.
Mechanisms such as policies are important so the process continues even after the
sponsoring managers of change have moved on to other responsibilities.
• Monitor and adjust strategies in response to problems in the revitalization process. They
encourage creating a learning organization to deal with the changing competitive
environment.
From the perspective of this research, this suggests that the following are of interest:
• Specific business problems addressed by Scrum
• Compatibility of organizational culture with Scrum culture
• Buy-in for Scrum at the local (project / team) level
• Organizational support for Scrum
• Piloting of Scrum
• Process improvement context for Scrum adoption and adaptation

Competency Traps
Pil and MacDuffie argue that radical changes, including fundamental shifts in technologies and
methodologies, can be competence destroying [Pil96]. This can lead to “competency traps,”
where organizations maintain inferior routines they have had favorable experience with in the
past. Thus superior practices that do not yield immediate results face a high risk of not being
retained. Oddly enough, the cost of change is less for poorly performing organizations.
Pil and MacDuffie identified two major types of disruptions in assembly plants that could result
in unfreezing the current way of doing things: major product changeovers and significant new
additions to the plants.
High-involvement work practices may represent “competence-destroying” change, which is
difficult to implement, and may lead to worsened performance in the short term (and thus not an
economically rational choice for individual managers held accountable for short-term results).
These practices may also have a less favorable impact on performance if they are not given
adequate time to develop. For both of these reasons, firms may be discouraged from making
changes in work practices (particularly change involving “bundles” of interdependent practices
rather than individual practices), or from continuing with change efforts beyond an initial trial
period.
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Given these impediments to change, Pil and MacDuffie argue that there are three key factors at
the plant or establishment level that drive the adoption of new work practices (and “bundles” of
practices): (1) the level of complementary organizational practices and technologies that would
increase the benefit from the new practices, (2) the performance levels the organization is
achieving with its current practices, and (3) organizational characteristics or actions that alter the
cost of introducing the new practices.
From the perspective of this research, this suggests that the following are of interest:
• Specific business problems addressed by Scrum
• Measurable (objective) benefit from Scrum
• Compatibility of organizational culture with Scrum culture

Process Improvement Factors
Change management covers a broad range of adoption issues. Process improvement addresses a
more focused set of issues more directly related to software engineering methodologies, which
may provide additional factors to consider for Scrum adoption. Some have observed that the
majority of improvement programs fail, with reports of 80% failures being fairly typical
[Goodman96] and indications that fewer than 10% of the Fortune 1000 have well-developed
TQM programs [Repenning01]. If adoption failures for agile methods are as high, it would
perhaps not be surprising.
El Emam, Goldenson, McCurley, and Herbsleb observed that the most important factor in
distinguishing between success and failure of software process improvement efforts is the extent
to which the organization is focused in its improvement effort, with clearly defined goals and
consistent directions set by senior management [Emam98]. Factors that may be worth exploring
for Scrum adoption include:
•

Lack of management commitment. Goodman believes this problem occurs because the
people involved in the quality programs talk quality rather than business in terms that
managers relate to [Dyba05, Goodman96, Kasse00, Niazi06, Powell95]. Discussing
Scrum in engineering terms rather than business concerns could lead to a similar
problem.

•

Lack of clearly defined goals. Goals depend on a clear statement of the desired benefit to
be obtained by adopting a new technology, which provides a foundation for measuring
progress and determining success [Dyba05, Emam98, Kasse00].

•

Staff inexperience. The skills needed to solve technical problems can be very different
from the skills necessary to successfully manage people [Baddoo03, Goodman96,
Kasse00, Niazi06], especially when changing management paradigms from controloriented approach to an empowered, coaching style.

•

Lack of training. Investing in the necessary training to enable new methods and
techniques to flourish is a common problem [Niazi06, Powell95]. Agile methods such as
Scrum require new skills in management, technical, and teamwork areas.
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•

The Pilot Syndrome. The effects of pilots may take many months to assess and any
benefits they deliver will be confined to the pilot area and will not impact the overall
business [Goodman96]. Management commitment may slip away during the pilot. The
delay between investing in improvement activities and reaping the benefits is a general
problem with working smarter versus working harder [Repenning01].

•

A lack of measurement. Evidence-based management supports the adoption of successful
new technologies based on objective evidence [Dyba05, Niazi06, Powell95, Rousseau07,
Schaffer92]. Agile methods, however, are not known for their use of data in decision
making, including quantitative or statistical arguments for why to adopt agile methods.

•

Process versus results orientation. Arguments in favor of a new technology should be
based on the business results obtained to get senior management buy-in [Schaffer92].
This goes back to the definition of success, but observed results are crucial to successful
adoption.

•

Commercial pressures. External pressures, even if perhaps unrealistic, can lead to failure
[Baddoo03, Kasse00]. The Product Owner is responsible for prioritizing conflicting
requirements, and perhaps even deciding to terminate the project if it cannot meet its
business objectives, but it is human nature to succumb to pressure on occasion.

•

Tool support. While technology is not a silver bullet, it is important to support the
efficient adoption of new methods [Kasse00]. Automated regression testing, for example,
makes the adoption of agile methods much easier.

From the perspective of this research, this suggests that the following are of interest:
• Specific business problems addressed by Scrum
• Measurable (objective) benefit from Scrum
• Management sponsorship for Scrum piloting and adoption
• Compatibility of organizational culture with Scrum culture
• Training (professional education, Webinars) on Scrum
• Consulting / coaching support for Scrum piloting
• Piloting of Scrum
• Work environment
• Automated test tools
• Consistent implementation of Scrum practices (as selected and adapted for the organization)

Cultural Issues
For this initial round of research, cultural issues affecting adoption will not be investigated, but
they are important factors influencing how people work together, deal with change, and feel
about innovation. Some consideration of national and organizational cultures is necessary to
understand Scrum implementation and adoption issues, but a full-blown study of cultural factors
is beyond the scope of this initial investigation.
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Hofstede identified four largely independent dimensions of differences among national value
systems [Hofstede96]. These were labeled power distance (power is distributed unequally, status
differences), uncertainty avoidance (tolerance for uncertainty and ambiguity), individualism vs.
collectivism (interests of the individual vs. interests of the group that individual is a member of),
and masculinity vs. femininity (confrontation vs. compromise). A fifth dimension identified later
was termed Confucian dynamism (long-term vs. short-term orientation in life and work). We
might expect agile methods to flourish in a culture with small power distance, willingness to
tolerate ambiguity, willingness to compromise, and a long-term view.
Constantine defined four broad categories of organizational culture [Constantine93,
Constantine95]. Closed paradigm organizations are hierarchical. They rely on standards and
rules of operation to promote continuity. Random paradigm organizations directed at innovation
and change through individual creativity. Open paradigm organizations rely on open
communication and consensual decision making. Synchronous paradigm organization use tacit
agreement for alignment. Each paradigm has particular strengths, as well as intrinsic weaknesses.
For teams, Constantine recommends the structured open team, which is a tight-knit, closely
integrated team of professional equals with clear differentiation of functions only as necessary
for effective functioning. To avoid problems intrinsic to the consensual decision making, the
technical leader is responsible for resolving technical disputes.
There are a number of other national and organizational culture taxonomies that might provide
useful insight [Handy91, Schein92], but the Hofstede and Constantine models illustrate the kinds
of cultural issues we may consider in future research.
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SURVEY DESIGN
A Web-based survey will be used to solicit information on Scrum implementation and adoption.
Web-based surveys are convenient, allow rapid data collection, are cost-effective, allow
respondents ample time to consider their responses, can be confidential and secure, and allow the
researcher to target specialized populations. They do, however, have some disadvantages
[Rea05]:
• The respondents must have access to the Web and be computer literate. For software
professionals adopting Scrum this should not be a significant issue.
• Many potential respondents do not respond to e-mail solicitations, leading to low response
rates and a potential self-selection bias. It will be necessary to analyze the responses to see if
this is a significant issue in the context of the populations targeted for the survey.
• Since there is no interviewer involvement, unclear questions cannot be easily clarified, and
respondents may not follow instructions. Potential measures to alleviate this concern include
embedding links to definitions and clarifying material in the survey, providing e-mail
contacts for questions, and providing comment fields to allow for additional information. The
survey will also be reviewed by colleagues at Carnegie Mellon and members of the Scrum
Alliance prior to use.
After the Web-based survey responses are analyzed, follow-up interviews to probe specific
issues and/or implementations will be scheduled as appropriate. Those interviews are outside the
scope of issues described in this report.
The general population targeted by this survey could be considered the universe of software
professionals, as well as the customers of software projects and the users of software products.
The membership of the Scrum Alliance provides a sample of Certified ScrumMasters and other
Scrum roles, but this is not an ideal sample since one of the objectives of this research is to
understand the barriers to Scrum adoption. Members of the Scrum Alliance are not representative
of the larger population of software professionals since there is a reasonable assumption that they
have overcome many of the barriers to adoption that we would like to understand better. The
Scrum Alliance sample is useful, but additional samples are needed to address the self-selection
bias inherent in membership.
Representatives of the Project Management Institute (PMI) have expressed an interest in
supporting this research. PMI membership includes thousands of Certified Project Management
Professionals, many of whom manage software projects. A PMI sample would provide a view
into organizations that have decided not to adopt Scrum or other agile methods at this time, along
with the reasoning behind that decision, along with those who have adopted Scrum or other agile
methods with affiliation with the Scrum Alliance.
Another interesting sample is the list of high maturity organizations as measured using the
Software Engineering Institute’s Capability Maturity Model Integration (CMMI) for
Development [Chrissis06]. High maturity organizations should be actively interested in
innovative software engineering concepts that can improve performance; agile methods are an
increasingly popular, if sometimes controversial, topic within the software community.
Surveying high maturity organizations to determine their adoption of agile methods, including
Scrum, and their reasons for adopting (or not) will provide the perspective from organizations
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that in principle should be near the frontier of adopting effective software engineering
innovations, although they may remain in the early (or late) majority in diffusion of innovation
terms, depending on their business objectives and environment.
These three communities provide a reasonably comprehensive sample of the overall software
community, emphasizing three quite different perspectives on software engineering.
This is an observational study. This kind of survey is intrinsically biased by the nature of the
respondents. Those interested in responding are more likely to be favorable to agile methods and
Scrum than those who do not respond. As a result, we can consider the results indicative, but not
definitive.
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NEXT STEPS AND FUTURE RESEARCH
This report describes empirical research into Scrum implementation and adoption that is planned.
The next steps are to design the survey instrument, have it reviewed by selected colleagues from
academia and members of the Scrum Alliance, administer the survey to the three target groups,
analyze the data, and publish the results. Those results may inform subsequent actions by various
stakeholders in encouraging and enabling Scrum adoption.
The research begins with a Web-based survey, but follow-up in the form of e-mail, telephone
interviews, and on-site discussions may be desirable to clarify the data and expand our insights.
These follow-ups may result in case studies of Scrum adoption by specific organizations, but
those case studies are potential future research that is outside the scope of this report.
We may reasonably expect this research will spark further questions that may be address via
additional surveys. Those surveys are potential future research that is outside the scope of this
report.
This research project will focus on industry organizations and projects, but the studio projects for
Carnegie Mellon’s Masters in Software Engineering (MSE) program offer the opportunity for
focused case studies. Whether the insights available from a student context are worth actively
pursuing will be discussed with the various stakeholders. Any research conducted in the MSE
environment are potential future research that is outside the scope of this report.
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APPENDIX A. SOLICITATION
Greetings,
The 2001 Scrum Adoption Survey is intended to uncover issues related to technology transition
of the agile method Scrum. If you work on a software project, we would like to have your input
whether you use Scrum or not. If you don’t use Scrum, this survey should take less than five
minutes to finish. If you do, it should take less than 15 minutes. In return for participating, we
will send you an early draft version of the survey results and keep you informed of any
publications based on the survey.
Your input will be considered confidential. No individual, project, or organization will be
identified in the publications resulting from this survey.
To take the survey, go to <survey URL xxx>. This survey will close on xxx.
For more information on this survey, go to <http://www.cs.cmu.edu/~mcp/agile/oersa.pdf>. If
you have any questions about this survey, please contact Mark Paulk, mcp@cs.cmu.edu.
Thank you for your participation,
Mark Paulk
Carnegie Mellon University

31

APPENDIX B. THE 2011 SCRUM ADOPTION SURVEY
The following survey should take less than 15 minutes to complete. Depending on the size of
your company, the organization name may be an entire company or a business unit within a
company (or government agency). Include enough information to clearly identify the
organization developing software. No organization, project, or individual will be publicly
identified for participating in this survey.
Organization (required):
City (required):
State / Province:
Country (required): (default “United States”)
How large is the organization (number of employees)? (≤25, 26-50, 51-75, 76-100, 101-200,
201-300, 301-500, 501-1000, 1001-2000, >2000)
What certifications does the organization have (select all that apply)?
o ISO 9001 (2011, 2010, 2009, 2008, 2007, 2006, 2005, Before 2005)
o Software CMM or CMMI-DEV level 2 (2011, 2010, 2009, 2008, 2007, 2006, 2005,
Before 2005)
o Software CMM or CMMI-DEV level 3 (2011, 2010, 2009, 2008, 2007, 2006, 2005,
Before 2005)
o Software CMM or CMMI-DEV level 4 (2011, 2010, 2009, 2008, 2007, 2006, 2005,
Before 2005)
o Software CMM or CMMI-DEV level 5 (2011, 2010, 2009, 2008, 2007, 2006, 2005,
Before 2005)
o Other organizational certifications:
Usage of Scrum by the organization can be described as:
o We never heard of Scrum before
o We are aware that Scrum exists
o We are currently piloting Scrum
o We have piloted Scrum but no decision about adoption has been made
o We are currently deploying Scrum across the organization
o Scrum is one of the standard methods we use
o Scrum is the normal way we build software
What other software engineering methods is the organization using (select all that apply)?
o Extreme Programming (XP)
o Feature Driven Development (FDD)
o Crystal methods, including Crystal Clear
o Unified Process (UP, RUP, AUP, OUP)
o Team Software Process (TSP)
o Other:
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Which of the following have you attended (select all that apply)?
o An agile methods presentation
o A Scrum presentation
o An agile methods conference
o A Scrum conference, e.g., a Scrum Gathering
o A local agile methods or Scrum user group
o Other:
If the usage of Scrum is in the range “never heard” to “aware”, go to “Closing”.
Project Demographics
Please answer the rest of this survey from the perspective of a specific Scrum project.
Project name (required):
Type of software being developed:
o MIS / business software
o System software
o Commercial shrink-wrap software
o Embedded system software
o Web-based software
o Other:
Industry:
o Government (non-defense)
o Defense
o Aerospace
o Education
o Financial
o Healthcare
o Insurance
o Manufacturing
o Public utilities
o Telecommunications
o Other:
How many Sprints has the Scrum project finished? (≤3, 4-6, ≥7)
How many people are on the Development Team? (≤3, 4-6, 7-9, 10-12, 13-15, ≥16)
The highest business priority for the project can be described as: (addressing customer needs,
meeting budget / schedule constraints, new features and innovation, unknown)
Any comments on the project:

33

Scrum Roles
Which of the following describe the ScrumMaster of the project (select all that apply):
o There is a single ScrumMaster
o There is a project manager who acts as the ScrumMaster
o There is a project manager separate from the ScrumMaster
Which of the following describe the Product Owner (select all that apply):
o There is a single Product Owner who has the authority to set business priorities for the
project
o The Product Owner integrates and reconciles the desires of multiple stakeholders
o The Product Owner is co-located with the Development Team
Which of the following describe the Development Team (select all that apply):
o The Development Team is co-located (can easily see and hear colleagues)
o One team member is located at a different geographical location
o The Development Team is distributed across multiple geographical sites (a virtual team)
o Some (more than one) team members are part-time members
o The Development Team estimates the effort, e.g., story points, for items in the Product
Backlog
o The Development Team works at a sustainable pace
o Development Team members are generalists who can work on any task
Which of the following describe the training and consulting support available (select all that
apply):
o The ScrumMaster has received multiple-day professional education on the ScrumMaster
role
o The ScrumMaster is a Certified ScrumMaster
o The Product Owner is a Certified Product Owner
o The Development Team has all the skills needed to do the work
o The Development Team members have received multiple-day professional education on
Scrum
o A Scrum coach helps the Development Team on a day-to-day basis
o Consulting support is available to answer questions about the Scrum method
Any comments on Scrum roles:
Scrum Process
Requirements volatility (i.e., new or changed user stories in the Product Backlog) can be
described as: (<1% per month, 1-3% per month, 3-5% per month, 5-10% per month, 10-20% per
month, 20-50% per month, >50% per month)
Sprints can be described as: (one week, two weeks, 3-4 weeks, one month, 4-6 weeks, >6 weeks,
kanban-style continuous workflow, variable length)
Daily Scrum meetings can be described as: (held every day, held multiple times per week but not
necessarily daily, held as needed, not done)
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Integration and testing of the software can be described as occurring: (multiple times per day,
daily, frequently during the week, weekly, as needed)
Which of the following accurately describe the Scrum process and software (select all that
apply):
o There is a “product vision” that clearly states the business goals and requirements for the
product
o There is a requirements specification maintained under change control
o The principle of simple design is used, with design improvement (refactoring) as
appropriate
o An architecture has been developed that provides an adequate design context for the work
(and it evolves as necessary)
o Technical debt is measured for the project
o There is an appropriate emphasis on documentation
o Pair programming is done
o Test-driven development is done
o Each requirement (user story) is appropriately tested, and the test cases are included in
the regression tests (for continuous integration)
o There is a common understanding within the Development Team of what “done” means
for the items in the Sprint Backlog
o A Sprint Retrospective Meeting is held at the end of Sprints to identify opportunities for
process improvement
o Appropriate and effective tools are available to support the work (e.g., automated test
tools)
o Risks are identified for the project and reviewed at the end of each Sprint
The Scrum process is followed: (Always, Usually, Frequently, Sometimes, Rarely)
Any comments on the Scrum process:
Culture and Value
Which of the following accurately describe the culture of the project (select all that apply):
o There is an open, cooperative, and collaborative relationship with the customer (Product
Owner)
o There is an open, cooperative, and collaborative relationship within the Development
Team
o The Development Team is appropriately empowered to do its work
o The Development Team is self-organizing
Relative to other software engineering methods, how does Scrum compare with respect to:
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o Quality of the software (much higher, higher, about the same, lower, much lower,
unknown)
o Cost (much higher, higher, about the same, lower, much lower, unknown)
o Meeting schedule expectations (much higher, higher, about the same, lower, much lower,
unknown)
o Customer satisfaction (much higher, higher, about the same, lower, much lower,
unknown)
Which of the following accurately describe the Scrum adoption process:
o Senior management actively sponsored the piloting and/or adoption of Scrum
o There is a clear set of business goals to be achieved in adopting Scrum
o Process / product measures have been identified for determining the success of Scrum
o There was a significant culture clash between the old way of building software and
Scrum
Any comments on Scrum culture, benefits, or adoption:
Closing
Your email address:
What is your role in the organization?
o Senior management
o Process / quality group member
o Project manager
o Software professional
o Business analyst
o Marketing / sales
o ScrumMaster
o Product Owner
o Scrum Development Team member
What certifications do you have (select all that apply)?
o Certified ScrumMaster
o Certified Product Owner
o Certified Scrum Developer
o Certified Scrum Professional
o ASQ Certified Software Quality Engineer
o IEEE Certified Software Development Professional
o Professional Engineer
o Other:
Thank you for participating in this survey. If you have provided your email address, you will be
added to the distribution list for the results of this survey.
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