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ABSTRACT

Many organizations aspire to adopt agile processes to take advantage of the
numerous benefits that it offers to an organization. Those benefits include, but are
not limited to, quicker return on investment, better software quality, and higher
customer satisfaction. To date however, there is no structured process (at least that
is published in the public domain) that guides organizations in adopting agile
practices. To address this situation, we present the Agile Adoption Framework and
the innovative approach we have used to implement it. The framework consists of
two components: an agile measurement index, and a 4‐Stage process, that together
guide and assist the agile adoption efforts of organizations. More specifically, the
Sidky Agile Measurement Index (SAMI) encompasses five agile levels that are used
to identify the agile potential of projects and organizations. The 4‐Stage process, on
the other hand, helps determine (a) whether or not organizations are ready for agile
adoption, and (b) guided by their potential, what set of agile practices can and
should be introduced. To help substantiate the “goodness” of the Agile Adoption
Framework, we presented it to various members of the agile community, and
elicited responses through questionnaires. The results of that substantiation effort
are encouraging, and also suggest further avenues for improvement.
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1. Introduction
This dissertation presents the Agile Adoption Framework. This framework is a
structured approach to guide and assist the process of introducing agile practices
into organizations. The present chapter provides a brief history of agile practices
and the problems organizations can face when opting to move toward agility. The
discussion of the history and problems motivates the creation of the Agile Adoption
Framework.

1.1. Background
The work presented in this research is primarily within the area of software
engineering. More specifically, this research fits within the area of software process
improvement and organizational change. This section presents a brief history of
agility starting with the pioneering works up to the current research in the field of
agile adoption. We also identify the insufficiency that motivated the creation of the
Agile Adoption Framework.

1.1.1 The History of Agility
The main goal of Software Engineering consists of the establishment and use of
sound engineering principles and methods to obtain economic software that is
reliable and works on real machines [15]. These governing engineering principles
and methods form the software development process.

After realizing the

significance of software development processes in producing “good” software, many
efforts arose to identify the “most suitable” software development methodologies.
One of the pioneers in this quest was the Software Engineering Institute (SEI). The
SEI introduced the Capability Maturity Model for Software (CMM or SW‐CMM) to the
software development community in 1986. The CMM is a process maturity
framework that helps organizations improve their software process through a set of
recommended practices in a number of key process areas [40].
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With the end of the twentieth century and the beginning of a new millennium, the
software market presented new challenges to the software development industry.
Some of these challenges are pressure for accelerated product development,
minimum time to market, customers demands, and reduced budgets. Traditionalists
using the Capability Maturity Model (CMM) and the improved Capability Maturity
Model Integration (CMM‐I) preferred extensive planning, codified processes and
other rigorous means to make development more efficient and predictable. Hence,
they were gradually leading the development process towards perfection [19]. Many
believed that the traditionalists’ approach offered the best solution for the problems
of the software industry; but others did not.
Seventeen practitioners sympathetic to finding an alternative to the detailed plan‐
driven development approach convened in February 2001 [45]. The outcome of this
meeting, “The Manifesto for Agile Software Development” [18], declares:
We are uncovering better ways of developing software by doing it
and helping others do it. Through this work we have come to value:
Individuals and interactions over processes and tools
Working software over comprehensive documentation
Customer collaboration over contract negotiation
Responding to change over following a plan
That is, while there is value in the items on the right, we value the
items on the left more.
The creation of this manifesto brought to light many different agile development
processes and methods and helped many others emerge. A short list of the well
known agile methods includes Extreme Programming (XP), Scrum, the Dynamic
Systems Development Method (DSDM), Agile Modeling (AM), Adaptive Software
Development (ASD), Lean Development (LD), Crystal Methods and Features‐Driven
Development (FDD). Many others exist.
2

1.2. The Agile Adoption Wave
At first, organizations were skeptical about adopting agile software methodologies.
Information technology (IT) executives were asking the agile community “why
should we adopt agile practices?” The agile community provided a tangible hands‐
on answer exemplified by the numerous pilot projects and small‐scale transitions
that occurred in organizations. The results were impressive and empirical evidence
showed that embracing agile practices yielded many benefits [85], [76], [12], [11],
[61], and [59], including:
•

Early return on investment

•

Short time to market

•

Improved quality

•

Enhanced client relationships

•

Better team morale

The numerous success stories highlighting the benefits reaped by organizations that
have successfully adopted agile practices have provided a sufficient answer to those
who were doubtful about adopting agile practices. The quick and wide publication
of these success stories have caused the agile adoption wave to grow stronger and
progress faster.
Many anticipated and noticed the wave of agile adoption. In “Corporate IT Leads the
Second Wave of Agile Adoption”, a report released on November 30, 2005 Forrester
Research noted:
Agile software development processes are in use at 14% of North
American and European enterprises, and another 19% of
enterprises are either interested in adopting Agile or already
planning to do so. Early adopters of agile processes were primarily
small high‐tech product companies. But a second wave of adoption
is now underway, with enterprise IT shops taking the lead. These

3

shops are turning to agile processes to cut time‐to‐market, improve
quality,

and

strengthen

their

relationships

with

business

stakeholders.
Other surveys and published research, such as the Agile 2006 survey by Digital
Focus, the State of Agile Development survey conducted by VersionOne, and the Agile
Adoption Rate survey conducted by Scott Ambler, all show evidence that agile
adoption is on the rise.

1.3. Motivation for the Agile Adoption Framework
With the growth of agile adoption, the question of why to adopt agile practices was
quickly being replaced with how to adopt agile practices [46]. The tone of those
interested in Agile shifted from asking about examples where agility works, or does
not, to asking for guidance and assistance on how to implement agility in their
particular cases.
Although it was possible to point to numerous successful agile adoptions, these
success stories cannot be generalized. Many of them were too narrowly focused at a
specific organization. These success stories cannot provide useful guidance and
assistance to another organization with a different set of needs. However, the mere
presence of such success stories triggered people to ask if the same approach would
work at their organization. Thus, the need for a set of generic guidelines to help
identify the right agile practices for an organization considering moving to agility
became evident.

These guidelines also needed to warn of possible pitfalls in

adopting certain agile practices, outline the order in which practices should be
adopted and provide answers to many other questions related to agile adoption.
Even though consultants or agile coaches could provide answers to many of these
questions, it is important to realize that such answers were based on their own
experiences. In many cases, the knowledge of agile coaches was limited to the type
and size of projects they were involved with. Typically, after the completion of a
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project, consultants reflect on what worked and what failed. They would then
retune their adoption approach for their next project. Some of them had even
captured these skills in publications and have suggested to the agile community
some successful practices, or what to be careful of when adopting agility [71, 46, 67,
19]. These contributions are valuable and do provide those seeking to adopt agile
with some level of guidance and assistance. However, this advice is not structured
in a structured approach of the sort really needed to guide efforts of organizations in
adopting agile practices.
Like consultants, researchers have developed a limited number of approaches to
help and guide people with agile adoption. For example, Bohem designed a
framework to guide agile adoption efforts based on the assessment of various risks.
Bohem’s framework is very helpful as it provides those seeking to adopt agile with a
way to carefully balance agility and discipline. While Bohem’s work is helpful, one
of its drawbacks related to agile adoption is that it addresses agility in its generic
form, instead of focusing on actual practices. Organizations seeking to adopt agility
still need some tangible approach. They are still required to identify the actual agile
practices that are the best fit for their organization before attempting the move to
agility.
With the agile adoption wave growing, and with the absence of structured and
disciplined guidance and assistance from the agility community, there is a need for a
new approach to help address the concerns surrounding how to adopt agile
practices.

1.4. Problem Statement
This research addresses the current absence, at least in the public domain, of a
structured approach to guide agile adoption efforts. Furthermore, a rigorous
formalization of what constitutes agility is also missing. Organizations aspiring to
become agile want to know when they are considered “agile,” as well as what it
means to be “agile”. Moreover, guidelines highlighting what is needed to help agile
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adoption efforts succeed are unavailable. These guidelines are essential for
determining if any activities or tasks are overlooked during the adoption process.
The lack of a structured approach for agile adoption causes organizations to
question how to identify the right practices to adopt, how to determine if they are
ready for agile, what the necessary preparations for agile are, and what the potential
difficulties that could develop during the adoption process are.
The contributions consultants and researchers have made are valuable, and have
developed the foundations for guiding agile adoption efforts. However, the lack of
structure in some approaches and the lack of focus on agile practices (a problem
Bohem’s approach exemplifies) prevent these contributions from ultimately
providing structured guidance and assistance to organizations on how to adopt agile
practices. Furthermore, because of the narrow focus of these approaches, even
when they provide some guidance, it is not comprehensive enough, because it only
treats a small aspect of the adoption effort or draws on the process used at a single
organization with specific parameters and expectations. Therefore, what the agile
industry needs is a set of repeatable guidelines (a framework) that agile coaches can
use to determine an organization's readiness for embarking on the journey toward
agility and to guide the actual adoption process.
To develop a framework that can provide organizations with comprehensive
guidance and structured assistance for their agile adoption journey, a number of
issues have to be addressed. Among the most important and challenging of these
issues are how to:
•

introduce structure in a complex and unpredictable process like that of agile
adoption

•

measure and assess agility independent of agile methods

•

accommodate project and organizational characteristics influencing agile
adoption efforts
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•

ensure that the framework guides the adoption effort in an efficient and
effective manner.

The next sections briefly elaborate on each of these issues.

1.4.1 Introducing Structure into the Agile Adoption Process
Transitioning organizations to agility is an unpredictable process. This is mainly due
to several aspects of the organization including, but not limited to, its structure,
people, culture, and management practices. All of these features can affect the effort
at any point in the journey to adopting agility. Hence, a key issue that arises when
developing a framework to guide and assist with adoption efforts is how to
encompass the efforts of such an organization‐wide change phenomenon within a
comprehensive structured framework. Some of the many questions arising from this
issue are:
•

how to develop a framework that provides enough structure to guide and
assist agile adoption efforts while not dictating them

•

how the framework can determine the agile practices most suitable for the
organization to adopt

•

how to capture the order in which agile practices should be adopted in the
organization

•

how the framework should handle situations where the organization is not
ready for certain agile practices.

1.4.2 Measuring and Assessing Agility
Measurement and assessment are substantial components of many process
improvement efforts, including the move to agility. Therefore, a measurement
approach is needed when analyzing the current agility of the process and identifying
its agile potential. The main challenge is how to measure or assess agility for a
project or organization independent of a particular agile methodology. Some of the
factors contributing to this challenge are:
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•

identifying a suitable measurement scale for agility

•

determining the aspects of the development process that need to be assessed
to conclude its agility

•

finding a way to aggregate the assessment results of all these different
aspects in a manner that enables the assessor to determine the agility of the
project or organization.

1.4.3 Accommodating Project and Organizational Characteristics
Agile processes accommodate and adapt to different situations and environments,
and the transition to agility should be no different. Although the framework guiding
agile adoption needs to be repeatable, it also needs to accommodate the changing
nature of projects within an organization, just as agile processes accommodate the
changing nature of requirements in a project. Each software development project is
unique and surrounded by unique characteristics. In light of this, another
challenging issue is how to develop a framework that can accommodate the unique
characteristics of each project within the organization. Some of the challenges
related to this issue are:
•

addressing adoption efforts related to individual projects without
overlooking the overall organization

•

how to differentiate between, and handle, project characteristics that can be
changed, as well as those that cannot because they are outside the project’s
and/or organization’s control.

•

dealing with scenarios where a project’s ability to adopt agile practices is
different from an organization’s ability to adopt agile practices.

1.4.4 Effectively Guiding the Agile Adoption Effort
Effectiveness is a key principle of agile development processes. To uphold this
principle when transitioning organizations to agility brings about another challenge:
how to ensure that the framework is guiding the transition to agility in an effective
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manner. Ensuring that such a complex process (i.e. agile adoption) is conducted
effectively is challenging due to a number of factors, including:
•

determining if the organization is ready for transitioning to agility before
committing any resources to the adoption effort. It is clearly ineffective to
waste time, effort and money on trying to transition an organization that is
not ready for agility.

•

Ensuring before starting the actual adoption process for a particular practice
that the organization is ready to adopt that practice; again committing time,
effort and money trying to introduce a practice into an organization that is
not ready for the practice is ineffective

•

designing the framework in a way that it assesses and measures only the
aspects of the organization that are necessary and sufficient, and avoids any
extra efforts that do not directly contribute to the adoption effort.

1.5. Solution Approach
The Agile Adoption Framework presented in this dissertation is a structured and
efficient approach to guide agile adoption efforts within projects without
overlooking the organizational aspect of the adoption process. The Agile Adoption
Framework tackles the four issues mentioned in the previous section through its
unique design and structure. The framework has two main components: the Sidky
Agile Measurement Index (SAMI) and a 4‐Stage process that utilizes SAMI to
determine which, and to what extent, agile practices can be introduced into the
organization.
The first component, SAMI, serves three important purposes.
•

It serves as a tool to measure and assess the agile potential of an
organization independent of any particular agile method (e.g. XP, Scrum
…etc)
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•

It provides a scale for identifying the target agile level for a project
aspiring to adopt agility.

•

The measurement index helps the coach organize and group the agile
practices in a structured manner based on essential agile qualities and
business values.

•

It provides a hierarchy of measurable indicators used to determine the
agility of an organization.

However, SAMI by itself does not guide organizations adopting agile practices. The
second component of the Agile Adoption Framework, the 4‐Stage process, uses
SAMI to guide organizations by identifying the agile practices that are most suitable
for their environment. Each of the four stages within this component of the
framework (4‐Stage process) are carefully sequenced and designed to ensure that
the adoption process is conducted in a highly effective manner. The four stages are:
•

Stage 1: Identification of Discontinuing Factors

•

Stage 2: Project Level Assessment

•

Stage 3: Organizational Readiness Assessment

•

Stage 4: Reconciliation

The 4‐Stage process introduces the structure into the agile adoption process
because each stage has clearly defined inputs, outputs and objectives. The next
sections elaborate briefly on each of the four stages while showing how they help
provide structured and efficient guidance and assistance to organizations adopting
agile practices.

1.5.1 Stage 1: Identification of Discontinuing Factors
Since adopting agile practices is essentially a type of Software Process Improvement
(SPI), the organization needs to undergo a pre‐assessment phase before it makes the
decision to start the initiative. Therefore, the objective of this first stage is to identify
whether an organization is capable of embarking on the journey of transitioning to
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agility. This is accomplished by providing organizations with a means to decide
whether or not to proceed with agile adoption initiatives. Conducting such an
assessment before any effort is put into the adoption initiative is efficient because it
saves the organization from committing valuable time and resources to a SPI
initiative that is destined to fail. This stage is completed when either a “Go or No‐go”
decision made at the beginning of the agile adoption effort.

1.5.2 Stage 2: Project Level Assessment
Stage 2 starts once a Go decision is made from Stage 1. The main objective of this
stage is to identify the highest level of agility that a project can achieve. Stage 2 has a
project‐level focus because each project in an organization is unique. This implies
that each project in the organization can function at different levels of agility.
Therefore, in this stage, the focus is on identifying and assessing the existence of
project‐level factors, especially those outside the organization’s control, that have
the potential to jeopardize the success of the adoption of agile practices. This
assessment process is accomplished by utilizing the assessment indicators
identified within SAMI. This stage ends once a target agile level (from SAMI) is
identified for a project aspiring to adopt agile practices.

1.5.3 Stage 3: Organizational Readiness Assessment
The input needed for Stage 3 is the project’s target agile level, which is determined
in Stage 2. The objective of Stage 3 is to determine the extent to which the
organization is ready to support the adoption of the project’s target agile level. To
determine this, an assessment is conducted, using SAMI, that looks at how
accommodating the different components of the organization (i.e. developers, tools,
culture…etc) are for the adoption of the agile practices contained within the
project’s target agile level. By identifying what each agile practice needs for its
successful adoption, and then determining whether the organization meets these
needs, the organization is able to discover the necessary preparations it needs to
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undertake to adopt the desired agile practices. The output of this stage is the level of
agility (from SAMI) the organization is ready to adopt.

1.5.4 Stage 4: Reconciliation
The Reconciliation stage begins after a target agile level for the project is identified
(from Stage 2) and an organizational readiness agile level is determined (from Stage
3). The objective of this stage is to reconcile any difference that may exists between
these two levels. During this stage, the differences between the practices the project
wants to adopt (i.e. the project’s target agile level) and the practices the organization
can adopt (i.e. organization’s readiness level) are resolved. By resolving these
differences (if any), this stage results in determining the set of agile practices that
are most suitable for the organization to adopt.
The Agile Adoption Framework assists the agile community in supporting the
growing demand from organizations that want to adopt agile practices. However,
the framework is only one essential ingredient; the other is an agile coach who
knows how to apply that framework. Such a person can be an agile consultant hired
to facilitate the process, or an in‐house employee with sufficient training in agile
methods and the use of the framework. The remainder of this dissertation presents
in detail how the different components of the Agile Adoption Framework are
designed and utilized to provide guidance and assistance to organizations on how to
transition to a more agile software development process.

1.6. Organization of this Dissertation
The next chapter, Chapter 2, discusses the notion of Software Process Improvement
(SPI) and its relation to the Agile Adoption Framework. Chapter 3 presents the
structure and details of the Sidky Agile Measurement Index (SAMI). Each of the
stages in the 4‐Stage process is then presented in detail in Chapter 4. Chapter 5
presents industry feedback regarding the framework. Finally, Chapter 6 provides
concluding remarks about the Agile Adoption Framework.
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2. Process Improvement and the Agile Adoption
Framework
Since adopting agile practices is essentially a process improvement effort, it is useful
to the understanding of the components of the Agile Adoption Framework to discuss
some generic process improvement frameworks and models. This chapter,
therefore, focuses on the concept of software process improvement and its relation
to adopting agile practices.
This chapter also puts the Agile Adoption Framework in perspective in terms of
overall process improvement efforts. Edward Deming, one of the pioneers of
applying statistical process control in industry, has described process improvement
as a continuous cycle of six steps [83]:
1. Understand the status of the development process
2. Develop a vision of the desired process
3. List improvement actions in order of priority
4. Generate a plan to accomplish the required actions
5. Commit the resources to execute the plan
6. Start over at step 1
Deming’s steps essentially provide a skeleton for process improvement efforts.
Deming is even more famous for the cycle he created. Shewart‐Deming’s cycle
consists of four steps (Plan, Do, Study, Act) that capture the same principles as his
six steps, but at a higher and more generic level. Shewart‐Deming’s Cycle can be
applied to process improvement efforts in any domain.
Instead of building the discussion in this chapter around Shewart‐Deming’s Cycle,
the focus is on a more detailed model (influenced by Deming) that was originally
developed for Software Process Improvement (SPI) efforts. A number of different
improvement models are used to support continuous, top‐down SPI in
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organizations. Some of these are the Quality Improvement Paradigm (QIP) [14],
IDEAL (acronym for Initiating, Diagnosing, Establishing, Acting and Learning) [66],
and ISO/IEC 15504 Part 7 [52]. Table 1 shows the different phases of all the
mentioned organizational process improvement models and their relation to the
Shewart‐Deming Cycle [74].
Shewart‐Deming
Cycle

Plan

QIP

IDEAL

ISO/IEC 15504

Characterize and understand

Initiating

Examine organization’s
Needs

Set goals

Diagnosing

Choose processes,
methods, techniques
tools
Do

and

Establishing

Execute

Acting

Analyze
Package and
store experience

Learning

Check
Act

Initiate process improvement
Prepare and conduct
process assessment
Analyze results and derive
action plan
Implement improvements
Confirm improvements
Sustain improvement gains
Monitor performance

Table 1. Organizational Process Improvement Models

The IDEAL and ISO/IEC 15504 models are the best candidates to use to discuss agile
process improvement efforts. However, due to the similarities between the models,
instead of focusing on two SPI organizational models, IDEAL will serve as the
reference model because it is more widely used and claims seniority in terms of age
over the ISO/IEC 15504 model.

2.1. The IDEAL Model
At the mention of SPI, many immediately think of SPI frameworks such as Capability
Maturity Model Integration (CMMI), ISO 15504 (SPICE), ISO 9001 and so forth.
However, this almost automatic response raises the question of where do these
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frameworks fit in the overall process improvement effort of an organization. For
example, CMMI identifies the steps along the path of process maturity, but does not
treat how to sustain the progress or provide the context for these changes. The
IDEAL process model fills this gap by providing an organizational model for
software process improvement. In other words, it provides an overarching model
for CMMI and the other process improvement frameworks. The IDEAL model is
cyclical, which implies continuous process improvement. That is, it achieves regular
and continuous improvement by continuing to go through the cycle of initiating,
diagnosing, establishing, acting and learning.

2.1.1 Overview of the IDEAL Model
The IDEAL model provides a disciplined engineering approach for improvement. It
focuses on managing the improvement program, and establishes the foundation for
a long‐term improvement strategy. The model consists of five phases:
•

I – Initiating: Laying the groundwork for a successful improvement effort.

•

D – Diagnosing: Determining the present state and desired state and
developing recommendations for improvement.

•

E – Establishing: Planning the specifics of how to reach SPI initiative’s
target.

•

A – Acting: Doing the work according to the plan.

•

L – Learning: Learning from the experience and improving the ability to
adopt new technologies in the future.

Each of the five phases is made up of several activities. Figure 1 shows the phases
and activities within each of the phases of IDEAL.
Usually in SPI efforts, a team of specially trained individuals, headed by an
experienced change agent, oversees and conducts the execution of the overall
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organizational change and improvement process. The phases guiding this team are
presented in greater detail:

Figure 1. IDEAL Model [66]

•

The Initiating Phase: The team completes the critical groundwork during
the initiating phase. It clearly articulates the business reasons for
undertaking the process improvement effort. It identifies the effort's
contributions to the goals and objectives of the business. The team secures
the support of critical managers, and arranges for the allocation of resources.
Finally, it puts in place an infrastructure for managing implementation
details. The activities of the initiating phase are critical. If they are done
completely and properly, subsequent activities can proceed with minimal
disruption. If they are done poorly, incompletely, or haphazardly, then time,
effort and resources will be wasted in subsequent phases.
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•

The Diagnosing Phase: This phase builds upon the initiating phase to
develop a more complete understanding of the improvement work. During
the diagnosing phase, the SPI team determines two characterizations of the
organization: the current state of the organization and the desired future
state. It uses these organizational states to develop an approach for
improving the practice of the business. Characterizing the current and
desired states is similar to identifying the origin and destination of a journey.
The team can characterize these two states more easily by using a reference
standard (or measurement index) such as the Capability Maturity Model
(CMM). The recommendations the team develops as a part of this activity
suggest a way of proceeding in subsequent activities.

•

The Establishing Phase: The purpose of the establishing phase is to develop
a detailed work plan. The SPI team sets the recommendations made during
the diagnosing phase, as well as the organization's broader operations and
the constraints of its operating environment. Then, the SPI team develops an
approach that honors and factors in the priorities. Finally, the team
incorporates

the

specific

actions,

milestones,

deliverables

and

responsibilities into an action plan.

•

The Acting Phase: The activities of the acting phase help an organization
implement the work that the SPI team has conceptualized and planned in the
previous three phases. These activities typically consume more calendar time
and more resources than all of the other phases combined.

•

The Learning Phase: The learning phase completes the improvement cycle.
One of the goals of the IDEAL Model is to continuously improve the ability to
implement change. In the learning phase, the SPI team reviews the entire
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IDEAL experience to determine what has been accomplished, whether the
effort achieved the intended goals, and how the organization can implement
change more effectively and/or efficiently in the future. The SPI team must
keep records throughout the IDEAL cycle with this phase in mind.
In his thesis titled “Development and Evaluation of Software Process Improvement
Methods” Komi‐Sirviö provided a detailed discussion of SPI models and frameworks
that complement this brief introduction to IDEAL [58].
Before discussing agility and process improvement, it is important to explain where
CMMI and the Standard CMMI Appraisal Method for Process Improvement
(SCAMPI) fit within the IDEAL model, because later it helps explain where the Agile
Adoption Framework fits within the SPI initiatives for agile software development.

2.1.2 IDEAL, SCAMPI and CMMI
The CMMI is the basic measurement index for software development capability and
maturity in an organization. The SCAMPI appraisal method is used to identify
strengths, weaknesses and ratings relative to the CMMI measurement index.
Diagnoses from SCAMPI appraisals should be part of a process improvement cycle
such as IDEAL. In the IDEAL cycle, the SPI team uses SCAMPI appraisals and the
CMMI primarily in the diagnosing phase to characterize the current and desired
states

of

the

organization,

and

to

develop

the

process

improvement

recommendations. Figure 2 shows how the CMMI and the SCAMPI are used in this
phase.
Additionally, the SCAMPI and CMMI indirectly affect the activities of the Establishing
stage of IDEAL. This stage focuses on prioritizing the changes that the organization
needs to make and developing an action plan for the process improvement effort.
The sequencing of the CMMI levels along with the appraisal approach the SCAMPI
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uses implicitly dictates a certain prioritization of these process improvement
changes. For example, an organization at CMM Level 2 gives a higher priority to
establishing the key process areas highlighted in CMM Level 3 than those in CMM
Level 5. The purpose CMMI and SCAMPI serve in the establishing phase is to provide
direction to the activities in this phase, not to directly conduct these activities.
Consequently, they are not officially considered part of the stage.

Figure 2. CMMI and SCAMPI relative to IDEAL

The presentation of a generic SPI life‐cycle model (IDEAL) and the relationship
between it and other process improvement methods and frameworks (SCAMPI and
CMMI) leads to further discussion of the SPI life‐cycle model, but from the
perspective of adopting agile practices in the next section. The next section also
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includes a discussion of the relationship between the Agile Adoption Framework
and SPI models.

2.2. SPI LifeCycle Models for Agile Development
Moving an organization toward having an agile development process through the
adoption of agile practices is a type of process improvement effort. Organizations
are increasingly recognizing the need for specific implementation guidance when
they adopt new software engineering tools, processes and methods. Because many
software process improvement efforts, including the adoption of agile practices, are
complex with effects far reaching in the organization, they require a systematic
approach for managing the process improvement life‐cycle.
While many agile practitioners are critical of CMM and anything related to CMM (e.g.
IDEAL), there is no doubt that there is much to learn from the CMM‐based process
improvement efforts. One important lesson highlights the need to approach process
improvement efforts in a systematic manner, instead of chaotically. In fact, some
level of guidance and structure should exist for all process improvement efforts,
including agile software development, no matter what the anticipated outcome is.

2.2.1 Challenges with SPI Models for Agility
There are several challenges to overcoming the perceived incompatibility of SPI
models and agile software development. One challenge is the limited number of
references directly addressing the issue of organizational SPI within the context of
agile software development. A reason for this might be that most of these SPI
models were not originally developed for agile processes. For example, since
McFeeley originally designed IDEAL as a life cycle model for software process
improvement based upon the Software‐CMM (SW‐CMM) [66], many agile
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consultants have perceived it to be incompatible with agile approaches. Their
rationale behind that perception is the infeasibility to have plan‐driven process
improvement models used when the target development method is agile. This
reasoning is invalid, because the modifications made to these models, as they exist
today, to fit a wide range of process improvement domains suggest they can be
modified to fit agile adoption efforts. This leads to the second reason for the claim
that SPI models are not applicable to agile adoption efforts. The focus of numerous
agile methodologies is on the project level activities of software development, but
SPI models address issues on an organizational level [55].
This difference in focus between agile methodologies and SPI models is a valid
concern for not using traditional SPI models with agile software development.
However, SPI models such as IDEAL provide enough guidance and benefit to make it
irrational to throw them all away, because they focus on an organizational level
rather than a project level. The Agile Adoption Framework is not a SPI life‐cycle for
agile development; nor is the focus of this research to provide a complete SPI life‐
cycle for agile software development. The Agile Adoption Framework, like SCAMPI
and CMMI, needs to live within a SPI life‐cycle model. The Agile Adoption
Framework can be used with a SPI life‐cycle model such as IDEAL or ISO/IEC 15504
when the model is slightly modified. These modifications change the initial stages of
the model to both cater to the project and organizational levels of the agile adoption
effort.
Therefore, since the Agile Adoption Framework can alter IDEAL to include a project
focus, it is still possible to use IDEAL as an overall guidance model for agile SPI
initiatives.

2.2.2 IDEAL and Agility
In general, IDEAL or similar SPI models (e.g. ISO/IEC 15504) do not demand or
provide any specific SPI methods for conducting different SPI activities. Instead,
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they suggest the steps necessary to achieve continuous improvement, thus serving
as a roadmap for improvement in organizations. This section provides a brief look at
the steps and phases of IDEAL with the idea of using this model to guide an
organization adopting agile practices. Again, the intent of this research is not to
modify IDEAL for use with agile adoption, but to present it to provide the context
and establish the overall picture of where the Agile Adoption Framework lies within
the overall process of SPI.
The SPI initiative using IDEAL starts with a stimulus for change. In the case of agile
process improvement, this stimulus usually comes from an organization’s aspiration
to become more able to adapt to change or to increase product quality or to have an
earlier return on investment or any of the other benefits that the adoption of agile
practices can realize for an organization [85], [76], [12], [11], [61], [59]. Once a
stimulus for change occurs, the IDEAL life‐cycle begins.
In the initiating phase, the SPI team still needs to build the context of this desire to
move towards agility within the organization. The team is also required to align this
transition with the organization’s business strategy and build sponsorship for the
change. Others have mentioned the same steps highlighted in the initiating phase of
IDEAL as “best practices” when adopting agile practices [19, 31]. Therefore, simply
following a well established model like IDEAL for process improvement can save the
agile adoption industry both time and effort sorting out what works from what does
not work for an organization. Of course, this is no silver bullet, but it does save the
agile adoption industry from re‐inventing the wheel or “learning from scratch.”
Once the initiating phase provides the ground work for the move toward agility, the
SPI team moves to the diagnosing phase to assess and further analyze the current
agile state of the organization until it can develop a set of recommendations
concerning the agile practices the organization should adopt. Working from these
recommendations in the Establishing stage, the SPI team develops a detailed work
plan that takes into consideration the current environment and constraints of the
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organization. With this information, the SPI team implements the process
improvement efforts in the Acting stage. The Learning stage consists of reviewing
the changes and reflecting on the change process. If the review shows that the
objective of the improvement has not been attained, another cycle of process
improvement that takes into consideration what was learned from the previous
cycle commences.
Once again, it is important to keep in mind that the SPI team simply uses IDEAL here
to provide guidance to agile adoption efforts and not to dictate them.

2.3. Research Scope: The Agile Adoption Framework
Since the scope of this research does not include developing or tailoring a complete
process improvement lifecycle for agile adoption efforts, the discussion of IDEAL
fulfills the objective of creating the groundwork or foundation for such a lifecycle.
Like IDEAL, which needs the CMMI and SCAMPI for its foundations, an agile process
improvement lifecycle needs an agile measurement index and a process or method
that uses this measurement index to diagnose the organization’s readiness and to
guide the process improvement effort. This measurement index and the ensuing
process are the scope of this research. The Agile Adoption Framework consists of
two components, the Sidky Agile Measurement Index (SAMI) and a 4‐Stage process
that uses SAMI. These two components work together to provide a first step in
guiding organizations toward adopting agile practices.
As developed, these two components enable others to start using a process
improvement lifecycle, such as IDEAL, to guide their adoption efforts. The
challenges, as highlighted in Chapter 1, are to create an agile measurement index
and develop a process that efficiently uses this measurement index to guide the
adoption efforts. Another major challenge, as mentioned earlier, is to create the 4‐
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stage process of the Agile Adoption Framework in a manner that addresses project
level factors of agile adoption as well as organizational factors.
The mapping of the Agile Adoption Framework to IDEAL primarily covers the
activities of the Diagnosing stages, while partially influencing the Initiating and
Establishing stages. Figure 3 illustrates the areas of IDEAL that the Agile Adoption
Framework addresses.
The Agile Adoption Framework addresses the objectives of the Initiating phase of
IDEAL via the first stage of its 4‐stage process, Identifying Discontinuing Factors.
While this first stage does not map exactly to the activities highlighted in the original
IDEAL model, this stage assesses the organization to determine whether any factors
are present that would prevent the adoption process from continuing. As in the
initiating phase of IDEAL, one of factors to be assessed in the first stage of the 4‐
stage process is sponsorship support for the process improvement initiative.
In place of the Diagnosing phase of IDEAL, the Agile Adoption Framework uses the
4‐Stage process and the agile measurement index to determine a target agile level
for a project and develop a set of recommended agile practices for the organization
to adopt. Like SCAMPI, the Agile Adoption Framework also identifies the strengths
or weaknesses in the organization relative to the practices recommended for
adoption. However, unlike SCAMPI, the framework does not include a set of best
practices that highlight how to overcome the weaknesses. Instead, the Agile
Adoption Framework provides guidance on prioritizing the weaknesses to be
addressed. This is how the Agile Adoption Framework influences the third stage of
IDEAL, Establishing. The Acting and Learning stages of IDEAL are outside the scope
of this research.
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Figure 3. Agile Adoption Framework relative to IDEAL

Chapter 3 provides a detailed discussion of the main component of the Agile
Adoption Framework, the 4‐Stage process. The chapter includes an explanation of
how exactly each of the 4‐stages helps provide guidance to organizations adopting
agile practices from both a project and organizational perspective. Additionally, the
chapter provides a brief overview of the Sidky Agile Measurement Index (SAMI).
Chapter 4 then presents the details of the SAMI and an explanation of how it was
created.
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3. The Agile Adoption Framework: The 4Stage Process
The Agile Adoption Framework is a structured and repeatable approach designed to
guide and assist agile adoption efforts. It assists the agile community in supporting
the growing demand from organizations that want to adopt agile practices. The
main component of the Agile Adoption Framework is the 4‐Stage Process, which
utilizes the Sidky Agile Measurement Index (SAMI) to help an organization adopt
agile practices. The SAMI is a scale the agile coach uses to identify the agile potential
of a project or organization.

No-go

Stage 1:
Discontinuing
Factors
Stage 2:
Project Level
Assessment

Stage 3:
Organizational
Assessment

Suspend
Adoption Effort
Go
Target Agile Level
for the Project

Target Agile Level
for the Organization

Stage 4:
Reconciliation
Agile Practices
to Adopt

Figure 4. The 4Stage Process for Agile Adoption

As depicted in Figure 4, the 4‐Stage Process consists of four pieces that work
together to help the assessor determine if (or when) an organization is ready to
move toward agility, or, in other words, make the go/no‐go decision, and assists him
or her in the process of identifying which agile practices the organization should
adopt. The four stages are:
•

Stage 1: Discontinuing Factors. Discovers the presence of any roadblocks (or
showstoppers) that can prevent the adoption process from succeeding
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•

Stage 2: Project Level Assessment. Utilizes the SAMI to determine the target
level of agility for a particular project

•

Stage 3: Organizational Readiness Assessment. Uses the SAMI to assess the
extent to which the organization can achieve the target agility level identified
for a project

•

Stage 4: Reconciliation. Determines the final set of agile practices to be
adopted by reconciling the target agile level for a project (from Stage 2) and
the readiness of the embodying organization (from Stage 3)

This chapter focuses on the “backbone” of the Agile Adoption Framework, the 4‐
Stage Process. The chapter starts by presenting some of the challenges encountered
in the development of the 4‐Stage Process. Section 3.2 presents an overview of the
SAMI, since the 4‐Stage Process utilizes it. (Chapter 4 provides the details of the
SAMI.) The latter part of this chapter includes sections on each of the four stages of
the 4‐Stage Process.

3.1. Motivation and Challenges
The objective behind the creation of the Agile Adoption Framework is to provide
organizations with guidance on which agile practices to adopt. Similar to CMMI and
SCAMPI, predecessors of the Agile Adoption Framework, the framework consists of
two main components, an agile measurement index and a process component that
uses the measurement index to provide the organization with guidance. The first
three phases of IDEAL (Initiating, Diagnosing and Establishing) provide the primary
sources of inspiration in determining the nature and structure of the process
component of the framework. The objective was not to replicate these phases of
IDEAL, but to learn from them what is needed to guide an organization through the
adoption of a new technology, including agile practices.
Analysis of the objectives of these three stages of IDEAL results in a process that
comprises the following four structured stages:
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1. Discontinuing Factors
2. Project‐Level Assessment
3. Organizational Readiness Assessment
4. Reconciliation
The decision to call this a process is based on the definition of the word process.
According to the American Heritage Dictionary, one definition for a process is a
series of actions, changes, or functions bringing about a result. Since these four
stages do exactly this, they have been titled the 4Stage Process. The details of each
of these four stages follow, but are proceeded by a discussion of two of the main
issues that influenced the creation of these four stages. The first issue is related to
the need of conducting pre‐assessments, and the second concerns whether the
desired state of agility should be addressed from a project‐level perspective or an
organizational level.

3.1.1 The Need to Conduct a PreAssessment
Traditional Software Process Improvement (SPI) models, based on the Capability
Maturity Model (CMM) and CMM Integration (CMMI), recommend that the decision
to start a SPI initiative be made after a trained assessor has conducted a pre‐
assessment of the organization in order to determine whether it is ready for SPI
[43]. Organizations that do not embody the factors necessary for a successful SPI
effort are considered “not ready.” In this situation, the SPI effort is suspended until
the missing factors become present. Pre‐assessment is also important in an agile
adoption initiative, because it helps identify factors in an organization that can
prevent the successful adoption of agile practices.

If such factors exist, the

organization must eliminate them before continuing with the adoption effort. This
pre‐assessment phase saves the organization time, money and effort by identifying
upfront missing or existing factors that can cause the SPI or agile adoption effort to
fail [53].
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Additionally, conducting an assessment in order to decide whether or not to go
ahead with the effort to introduce agile practices is important because of additional
losses that Technical Chaos can precipitate. Technical chaos, the disruptions caused
by the partial adoption of new practices, leaves the development process in an
unstable state until it reverts back to the original engineering practices used before
the failed adoption effort. Technical chaos is likely to occur when an agile adoption
effort starts and then fails before completion. As a result, the stage titled
Discontinuing Factors was created to ensure that the organization makes the
decision to adopt agile practices only after finding no factors present that can
jeopardize the adoption effort.
The next issue that influenced the development of the 4‐Stage Process was whether
the “desired state” of agility should be addressed from an organizational perspective
or a project perspective.

3.1.2 Desired State: Project or Organization?
This challenge exists because most of the traditional SPI models and frameworks
have an organizational focus. It is common in SPI to identify the current level of
process maturity of the whole company (current state of the organization) and then
determine the desired level for the whole organization (desired state of the
organization). IDEAL, CMMI and the ISO 15504 discuss the current states or desired
states in terms of the whole organization, and not in terms of current or desired
states for individual projects. This focus makes sense, because these SPI initiatives
are working to instill certain principles and Key Process Areas (KPAs) across the
whole organization. Their objective is to see these principles and KPAs evident for
every project in the organization.
However, adopting agile practices is different because the focus is not on principles
or KPAs, but on the adoption of agile practices. The goal of agile adoption initiatives
is to ensure the implementation of these principles and KPAs in the organization
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through the use of agile practices. For example since Requirements Management is a
KPA for CMM Level 2, the objective is to ensure that agile practices are used to fulfill
the goals of this KPA. This explains why adopting agile practices in an organization
is not in opposition to achieving higher CMM levels. Moreover, within the same
organization, the KPA of Requirements Management can be manifested through
different practices, depending on the project. The requirements management
needed for a government project differs in the way it is implemented from that
needed for a social networking portal. Since every project is different and is
surrounded by unique circumstances (customers, location, team and so forth) the
agile practices used for one project are often unsuitable for another project.
The above discussion illustrates why traditional SPI initiatives address the “desired
state” issue from an organizational perspective and why SPI initiatives that focus on
adopting agile practices need to address the same issue, but from a project
perspective. This conclusion answers the initial challenge of whether to address the
“desired state” of agility from a project perspective or from an organizational
perspective. The answer is that both need to be addressed. Since each project is
different, the agile practices that are suitable for one project may or may not be
suitable for another. Therefore, each project needs a specific target level of agility
(the desired state). At the same time, it is important to recognize that this project is
“living” within an organization and, therefore, it is necessary to take into account the
organization too. The organizational assessment determines if the organization is
ready for the project to adopt its target agile level.
Since there was no stage responsible for developing recommendations, a fourth
stage titled Reconciliation has been added to the Agile Adoption Framework. The
Reconciliation stage is responsible for comparing the target project agile level and
the organization’s readiness level, and reconciling the differences between the two
levels in a manner that yields recommendations on how to reach the desired agile
level for the project.
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The 4‐Stage Process is assists organizations in determining their readiness to
undertake an initiative to adopt agile practices. Additionally, the four stages help
organizations determine which practices to adopt while identifying organizational
weaknesses that might affect their adoption. After completing the 4‐Stage Process,
an organization needs to create a plan to strengthen the identified weaknesses, and
plan for the adoption of the identified agile practices. With these plans in place, the
organization adopts the practices and then confirms the success of the adoption. As
mentioned in Chapter 2, the steps to complete agile adoption (occurring after the
completion of the four stages of the framework) are outside the scope of this
research.
The remainder of this chapter provides a detailed explanation of each of the four
stages, including how each contributes to the overall objective of providing guidance
to organizations aspiring to adopt agile practices. However, since the 4‐Stage
Process relies on the Sidky Agile Measurement Index (SAMI) for many of its
assessments, the next section provides a brief description of that measurement
index. Chapter 4 presents a detailed description of the SAMI.

3.2. Overview of the Sidky Agile Measurement Index (SAMI)
One of the main concerns organizations have when seeking to adopt agile practices
is determining how agile they can become [39]. The agile potential (i.e. the degree to
which that entity can adopt agile practices) of projects and organizations is
influenced by the circumstances surrounding them. To determine the agile potential
the coach (or the one conducting the assessment) needs to use a measurement
index or scale that can assess the potential agility of an entity. The Agile Adoption
Framework uses the Sidky Agile Measurement Index (SAMI) to determine the agile
potential of a project or organization. The SAMI that is composed of four
components:

31

Agile Principles
A

D

Agile Principles
E

A

2

4
3
2
1

1

(a) Empty Agile Levels

B

C

D

E

5

Agile Levels

Agility
Increases

Agile Levels

Agile Levels

3

C

5

5
4

B

4
3
2
1

(b) Empty Agile Levels
with Agile Principles

(c) Agile Levels populated with
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Figure 5. Components of the Agile Measurement Index (Indicators are not shown)

1. Agile Levels: a set of agile practices that are related and, when adopted
collectively, make significant improvements in the software development
process, thereby leading to the realization of a core value of agility
2. Agile Principles: guidelines that need to be employed to ensure that the
development process is agile
3. Agile Practices and Concepts: the concrete activities and practical
techniques used to develop and manage software projects in a manner
consistent with the agile principles
4. Indicators: questions the examiner uses to assess certain characteristics of
an organization or project, such as its people, culture and environment, in
order to ascertain the readiness of the organization or project to adopt an
agile practice.

Chapter 4 details the development process of the SAMI and each of its components.
This section presents a simple overview of the measurement index as a whole,
without focusing on any particular component, as well as the name and objective of
each of the five levels. Figure 5 shows the components of the SAMI.
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Agile levels, as depicted in Figure 5a, are considered the units of the SAMI as they
enumerate the possible degrees of agility for a project or organization. The agile
potential of a project or organization is expressed in terms the highest agile level it
can achieve. The attainment of a particular level indicates that the project or
organization has realized and embraced the essential element needed to establish a
commensurate agile development process. For example, when the elements
inherent to enhancing communication and collaboration are embodied within the
development process, then the Agile Level 1 (Collaborative) is attained. However,
before a project can expect to move to Level 2 status, all practices associated with
Agile Level 1 must be achieved or achievable. The agile levels represent the core
qualities of agility as defined by the Agile Manifesto [2]. The objective of the level
refers to the agile quality the level seeks to achieve or introduce into the
development lifecycle. Table 2 shows the five levels in descending order.

Agile Level

Level Name

Level 5

Encompassing

Level 4

Adaptive

Level 3

Effective

Level 2
Level 1

Evolutionary
Collaborative

Level’s Objective (Agile Value Reworded)
Establishing a vibrant and all‐encompassing environment to
sustain agility
Responding to change through multiple levels of feedback
Developing high quality, working software in an efficient an
effective manner
Delivering software early and continuously
Enhancing communication and collaboration

Table 2. The 5 Agile Levels in decsending order

Each of the agile levels is composed of a set of agile practices, that when adopted,
helps accomplish the level’s objective. The second component of the measurement
index, agile principles, guides the assignment of agile practices and concepts
assigned to each level.
Agile principles are the essential characteristics that must be reflected in a process
before it is considered Agile. For example, two key agile principles are human
centric, which refers to the reliance on people and the interaction between them,
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and technical excellence, which implies the use of procedures that produce and
maintain the highest quality of code possible. The SAMI uses five agile principles to
ensure that the agile levels embody the essential characteristics of agility. Figure 5b
illustrates the relationship between agile levels and agile principles. The top row of
Table 3 enumerates those principles.
Each agile level contains practices associated with most, if not all, of the agile
principles. The principle reflects the approach that the agile practice uses to
promote the agile quality pertinent to a level. For example, all of the practices in
Level 3 (Effective) promote the agile objective of developing high quality, working
software in an efficient an effective manner. How an objective is achieved is
determined by the practices associated with agile principles spanning each level.
Along the same lines, practices associated with the technical excellence principle
promote its agile objective by focusing on enhancing the technical aspect of the
process; while practices associated with the humancentric principle promote
enhancing the human aspect of the process. More about agile principles can be
found in Chapter 4.
The real essence of the agile measurement index, however, is the agile practices it
enunciates. Agile practices are concrete activities and practical techniques used to
develop and manage software projects in a manner consistent with the agile
principles. For example, paired programming, user stories, and collaborative
planning are all agile practices. Since the agile levels are composed of agile practices
(organized along the line of agile principles – see Figure 5c), they are considered the
basic building block of the SAMI. The attainment of an agile level is achieved only
when the agile practices associated with it are adopted. The SAMI is populated with
40 distinct agile practices. Table 2 illustrates these practices, arranged along the
lines of the agile levels and principles.
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A set of indicators, or questions, must accompany each agile practice or concept in
the measurement index. The SAMI contains approximately 300 different indicators.
The agile coach uses these indicators or questions to measure the extent to which
the organization is ready to adopt an agile practice or concept. Each indicator is
designed to measure a particular organizational characteristic necessary for the
successful adoption of the agile practice the indicator is related to. Depending on the
question, a manager, developer, or agile coach is designated to answer it, either
subjectively or objectively. All the organizational characteristics that need to be
assessed, along with the indicators needed to assess them, are placed in the
Readiness Assessment Table (RAT) associated with each agile practice. RATs are
explained in further detail in the discussion of the Indicators component of the SAMI
in Chapter 4.
As an example of the above, assume the assessor wants to determine the extent to
which the organization is ready to adopt coding standards (Level 1, Technical
Excellence). The two organizational characteristics that need to be assessed are: (1)
to what extent do the developers understand the benefits behind coding standards,
and (2) how willing are they to conform to coding standards. Several indicators are
used to assess each of these characteristics. For example, to assess willingness, the
assessor might ask the developers to what extent would they abide by coding
standards even when under a time constraint.
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Agile Principles
Embrace Change to
Deliver Customer
Value
Level 5
Encompassing
Establishing a
vibrant
environment to
sustain agility

Low process
ceremony [60, 72]

Plan and Deliver
Software Frequently
Agile project
estimation [29]

Human-centric
Ideal agile physical
setup [60]

Technical Excellence
Test driven
development [16]
Paired programming
[84]

Customer
Collaboration
Frequent face-toface interaction
between developers
& users (collocated)
[17]

No/minimal number
of level -1 or 1b
people on team [24,
22]
Level 4
Adaptive
Responding to
change through
multiple levels of
feedback

Client driven
iterations [60]
Continuous
customer satisfaction
feedback [64, 77]

Smaller and more
frequent releases (4-8
weeks) [64]

Daily progress
tracking meetings [8]
Agile documentation
[73, 57]

Adaptive planning
[60] [29]

User stories [30]

Level 3:
Effective
Developing high
quality, working
software in an
efficient an
effective manner

Risk driven iterations
[60]
Plan features not
tasks. [29]
Maintain a list of all
features and their
status (backlog) [57]

Self organizing
teams
[60, 72, 57, 27]
Frequent
face-to-face
communication
[72, 27, 18]

Customer
immediately
accessible [22]
Customer contract
revolves around
commitment of
collaboration [45,
64]

Continuous
integration [60]
Continuous
improvement
(refactoring)
[57, 17, 41, 7].
Unit tests [50]
30% of level 2 and
level 3 people [24,
22]

Level 2:
Evolutionary
Delivering
software early and
continuously

Evolutionary
requirements [60]

Continuous
delivery [60, 57, 45,
17]

Software
configuration
management [57]

Planning at
different levels [29]

Tracking iteration
progress [60]

Customer contract
reflective of
evolutionary
development [45,
64]

No big design up
front (BDUF) [5, 17]
Level 1:
Collaborative
Enhancing
communication
and collaboration

Reflect and tune
process [64, 77]

Collaborative
planning [72, 27, 60]

Collaborative
teams [80]

Coding standards
[51, 82, 68]

Empowered and
motivated teams
[18]

Knowledge sharing
tools [60]

Customer
commitment to work
with developing
team [18]

Task volunteering
[60]

Table 3. The Sidky Agile Measurement Index (SAMI) populated with agile practices and concepts

The SAMI is used in the process component of the framework, which consists of four
stages working together to guide organizations in identifying agile practices that
best fit into their environment. After this brief introduction to the SAMI, the
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remainder of this chapter illustrates how the 4‐Stage Process uses the SAMI to
provide organizations with guidance and assistance.

3.3. Stage 1: Discontinuing Factors

The objective of the first stage of the 4‐Stage Process is to provide organizations
with a method for reaching a decision on whether or not to proceed with agile
adoption initiatives. As Figure 6 shows, to achieve this goal, Stage 1 provides
organizations with an assessment process that identifies the factors that could
prevent the successful adoption of agile practices. These are called discontinuing
factors and can vary from one organization to another. Stage 1 suggests that
organizations follow three steps in order to fulfill the objective of this stage:
1. Determine the list of discontinuing factors
2. Assess the extent of the presence of discontinuing factors
3. Make Go/No‐go decision based on assessment results

Agile
Adoption
Initiative

No Added Business Value
No Finances
No Executive Buy-In

No
Discontinuing
factors found

Proceed to
Stage 2

Any discontinuing
factor found

Suspend adoption of Agile
till circumstances become
more supportive

Figure 6. Stage 1: Discontinuing Factors
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The following subsections provide a discussion of the importance of this stage and
detailed descriptions of the actual steps that take place during this stage.
This discussion begins with a description of how Stage 1 of the process guides and
assists organizations in making Go/No‐go decisions concerning the adoption of agile
practices. A pre‐assessment activity that identifies any discontinuing factors aids in
making this decision. The next three sections provide a detailed discussion of the
process that should be followed during this stage.

3.3.1 Determining the Discontinuing Factors

The first step in Stage 1 of the 4‐Stage Process is to identify the factors that could
adversely impact the agile adoption process. These Discontinuing Factors are
organizational characteristics that, if present in an organization, can hinder or
jeopardize the success of the agile adoption process. These factors can vary from
organization to organization and from one agile consultant to another. They
typically pertain to an organization’s resources including money, time and effort, as
well as the support of the executives.
The IDEAL model is a source of inspiration for identifying discontinuing factors. The
Initiating phase of IDEAL helped identify two factors that, if absent from an
organization, could prevent the success of the agile adoption effort. These two
discontinuing factors are:
-

Inappropriate Need for Agility: This refers to situations where, from a
business or software development perspective, adopting agility does not add
any value. This factor was derived from the initial input of the initiating
phase of IDEAL, Stimulus for change.

-

Absence of Executive Support: If committed support from executive sponsors
is absent, then effective and substantial change in the organization is unlikely
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to occur. This factor was also derived from the initiating phase of IDEAL that
emphasizes the presence of Sponsorship before the start of the SPI effort.
A review of various adoption cases validates the identification of these two factors
as discontinuing factors. Several authors note that these two factors could hinder
the adoption process if present. For example, the first two factors that Spayd [79]
highlights as needed to realize success in the adoption of agile practices are the
counterparts of both these factors derived from IDEAL. Cohn [31], Eckman [37], and
Pukinskis [71] all support the idea that the lack of executive buy‐in or sponsorship
is a factor that can jeopardize the success of any process improvement effort,
especially relative to agile.
A third discontinuing factor is the lack of sufficient funds. When funds are
unavailable or insufficient to support the agile adoption effort, then an adoption
process is not feasible [37]. As obvious as this factor is, it is important to be
conscious of it, especially if the change effort is going to be managed in‐house.
Usually, if a consultant is hired to conduct the adoption process, he or she makes
sure that sufficient funds are available before the engagement starts.
Another discontinuing factor initially included is the type of the project, because
mission or life‐critical projects are not suitable candidates for agility. This
assumption is based on the work of Boehm and others who argue agile development
is not suitable for mission and life critical systems [4] [69] [19] [24]. However, since
more and more agile development can be found in the mission and life‐critical
projects [56] [54] [35], some of the authors that maintained this position are now
changing their point of view. Therefore, the type of project no longer needs to be a
discontinuing factor, even though the level or degree of agility used for mission and
life‐critical systems might be different. This realization resulted in a paper showing
how to use the concepts of the agile adoption framework to identify the practices
suitable for the development of mission and life‐critical systems [78].
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As mentioned earlier, these are not the only discontinuing factors. Other
organizations or consultants can identify other discontinuing factors. However, the
key to identifying these factors is to think of what could stop or hinder the agile
adoption process, regardless of the number of agile practices being adopted.
When an organization demonstrates any of these discontinuing factors, it is
unprepared to move towards agility and should suspend the adoption process until
the environment is more supportive. With the discontinuing factors identified, the
next step is to employ the process used to assess their presence in the organization.

3.3.2 Assess the Presence of Discontinuing Factors
Once the assessor or the organization has identified the discontinuing factors, the
next step toward agile adoption is to ascertain the extent of the presence or absence
of these factors. Like the approach used by the SAMI, this step relies on indicators to
assess the degree to which a discontinuing factor is present or absent. Indicators are
questions that people in the organization or the assessor himself or herself answer.
Depending on the factor, indictors measure the specific organizational
characteristics that directly influence the existence of that discontinuing factor.
For example, to determine whether an organization lacks the sufficient funds for the
agile adoption effort, one of the organizational characteristics measured is the dollar
amount of funds allocated to the process improvement effort. Another characteristic
measured is the ability to actually spend the funds for agile adoption. At least one
indicator, though more are preferable, is used to assess each of these characteristics.
An example of a question or indicator used to assess the ability to spend funds on
agile adoption is Can the funds be spent on any process improvement activity?
Another indicator is Are there any restrictions on the type of activities these funds can
be used for?
Each discontinuing factor has an assessment table that highlights the different
organizational characteristics that the assessor needs to assess in order to
determine the extent to which the factor is present.
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Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

Requirements

Rate of Change

Delivery

Time to Market

Project History

Schedule and
Budget

Software
Process

Problems

Project

Organization

To determine:
Whether or not the project’s
requirements are clear and well defined,
thus predicting no change, or whether or
not the requirements need to be flexible
and/or might change
Whether or not the project has to be
developed quickly in order to introduce it
to the market as soon as possible
Whether or not the organization has a
trend of having projects that go over time
and budget
Whether or not the organization is facing
any problems or dissatisfaction with the
current software process

Assessment
Method

Sample
Indicators

Interviewing

DC_M5, DC_M6,
DC_M7

Interviewing

DC_M4

Observation

DC_A1, DC_A2

Interviewing

DC_D1, DC_D2,
DC_D3, DC_M1,
DC_M2, DC_M3

Table 4. Assessment Table for the Discontinuing Factor: Inappropriate Need for Agility

For example, Table 4 depicts the assessment table used for the first discontinuing
factor, Inappropriate Need for Agility. The assessor uses this factor to determine
whether or not there is any value added by adopting agile software development.
The first vertical column in the table identifies the generic organizational area to be
assessed. The next vertical column specifies which aspect of the organizational area
needs assessment. The third column designates the actual organizational
characteristic to be assessed. In this example, the assessor needs to assess four
different characteristics in order to measure the existence or absence of this
discontinuing factor. One of these characteristics is the rate of change of the project
requirements. The fourth column, “To determine,” defines the goal behind the
assessment of this characteristic. The fifth column provides information on the
method used to conduct the assessment and the last column provides a reference to
the actual indicators the assessor uses for each particular organizational
characteristic. The indicator number is used to identify and reference the indicator.
The first two letters in the indicator’s number (DC) mean that the assessors use
these indicators for assessment of DisContinuing factors. The letter after the
underscore ( _ ) refers to the type of person who should provide an answer for the
indicator:
•

A: denotes an indicator that the assessor, or the person conducting the
assessment, needs to answer
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•

D: denotes an indicator that the developer, or anyone on the development
side of the project, needs to answer

•

M: denotes an indicator that a manager, or anyone performing management
related tasks for to the project, needs to answer

A sequential number is used as the last digit in the indicator’s number. Figure 7
shows some sample indicators, which usually consist of a statement or question that
needs a response. Most indicators are based on a 5‐point Likert summated scale,
from 1 “strongly disagree” to 5 “strongly agree.” A small number of other indicators
are based on other 5‐point scales that are more appropriate to the organizational
characteristic being assessed.

Figure 7. Sample Indicators for Discontinuing Factors

Figure 8 shows the organizational characteristics that need to be assessed for each
of the discontinuing factors. The assessor uses 21 different indicators to assess the
discontinuing factors. Appendix A contains the assessment tables for all three
factors along with all 21 indicators used to assess them.
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Discontinuing Factors
Inappropriate Need for Agility
Historical Project Schedules and Budgets (A=2)
Challenges with current software process (D=3,M=3)
Rate of Change of Project Requirements (M=3)
Time to Market Needed for Project (M=1)
Lack of Sufficient Funds
Availability of Funds (M=6)
Absence of Executive Support
Executive Management Buy-in (M=3)

Figure 8. Hierarchy of Indicators for Discontinuing Factors

Appendix A also highlights the method used to aggregate the results of the different
indicators to come up with one nominal value, as shown in Table 5. The aggregate
result of the answers to the indicators (the nominal value) shows the extent to
which that factor is present or absent in the organization. The decision to proceed
with the adoption effort, or abandon it, is based on the nominal values for all the
factors. The next section provides a discussion of this step.
Not Achieved
Partially Achieved
Largely Achieved
Fully Achieved

0%35%
35%65%
65%85%
85%  100%

Table 5. Nominal Values for Aggregated Indicators

3.3.3 Make Go/Nogo Decision
Once the assessment process has identified the degree to which each discontinuing
factor is present in the organization, it moves to the third step within Stage 1 of the
4‐Stage Process of the Agile Adoption Framework. During this step, the assessor
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recommends proceeding with the agile adoption effort or abandoning it based on
the absence of discontinuing factors. To receive the “green light,” the degree of
absence for each of the discontinuing factors must fall below an acceptable threshold
for the organization. While this seems a little counterintuitive at first, since the
assessment is for discontinuing factors whose presence is a hindrance to the
adoption process, their absence is a good sign. In other words, the goal is to have all
the discontinuing factors score a “Not Achieved.” The greater the presence of
discontinuing factors in the organization, the worse the situation is. For example,
assume Table 6 shows the assessment results for an organization. The organization
has decided to go ahead with the agile adoption effort when the level of
discontinuing factors was found to be below 35% (Not Achieved). However, because
one or more of the discontinuing factors was found at a level higher than the
threshold, the assessor has recommended a Nogo decision. Since the level of
presence of the discontinuing factor, Lack of Sufficient Funds, was higher than 35%,
there is a No‐go decision to continue the agile adoption effort. The adoption process
is suspended until the conditions changed and a reassessment showed that the
presence of the discontinuing factor had dropped below the threshold.

Discontinuing Factors
Inappropriate Need for Agility

Not
Achieved
0%35%

Largely
Achieved
65%85%

Fully Achieved
85%100%

X
X

Lack of Sufficient Funds
Absence of Executive Support

Partially
Achieved
35%65%

X

Table 6. Assessment Results for Discontinuing Factors

Each organization can set its own thresholds for different factors. For example, one
organization might decide to suspend the adoption process if any discontinuing is
partially achieved or higher (35% to 100%). However, another organization might
have the same rule, but set a higher threshold for one of the factors. For example,
the organization might tolerate a higher threshold (below 65%) for only the factor
related to funds. In this case, the example shown in Table 6 would generate a Go
decision because the funds factor is below its threshold (65%) and the other factors
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are already “Not Achieved”. Again, these thresholds are left to the stakeholders to
determine.
Clearly, it is necessary to ensure that organizations have the capability to introduce
agile practices into their process before starting such a process improvement effort.
If they are not ready, then they may unnecessarily commit to an initiative that can
have detrimental consequences later.
In summary, Stage 1 provides guidance to organizations needing to decide whether
to start the agile adoption effort.

Identifying and assessing the absence of

discontinuing factors in the organization determines an organization’s ability to
proceed with the introduction of agile practices. Once the stakeholders decide to
proceed with the agile adoption effort, the guidance process enters the second stage
of the 4‐Stage Process – the project‐level assessment.

3.4. Stage 2: ProjectLevel Assessment
After the stakeholders make the decision to go ahead with the agile adoption effort
(from Stage 1), the next stage looks at the individual projects that will adopt agile
practices and determines which level of agility (based on the SAMI) each should
adopt. Since each project is different and is surrounded by unique circumstances,
each project needs to adopt a level of agility that is best suitable for it.
Figure 9 depicts an outline of the approach used in Stage 2 to determine the target
agile level for each project. The assessor starts by assessing certain factors related
to Agile Level 1. If this assessment is positive, the assessor proceeds to assess
factors related to the next agile level. The level at which the assessment fails is
identified as the highest agile level the project can reach (i.e. target agile level).
Section 3.4.2 describes the details of how limiting factors outside the organization’s
control, influence the target level established for each project. These limiting factors
are discussed from an organizational perspective as well as a practice‐based
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perspective. But first, Section 3.4.1 gives some brief background about the notion of
project‐based agility.

Target = Level 5

Encompassing

Target = Level 4

Adaptive

Yes

?

No

Yes
Effective

Target = Level 3

Effective

? No
Yes

Evolutionary
Target = Level 2

? No
Collaborative

Yes
Target = Level 1

?

Figure 9. Stage 2 : Project Level Assessment

3.4.1 ProjectLevel Assessment: Background Information

Practitioners and researchers alike accept the idea of having different degrees of
agile software development based on the type of project. One of the more famous
agile methodologies based on the premises that each project is different and,
therefore, necessitates different degrees of agility (or process) is Cockburn’s Crystal
Family [24] [26]. The Crystal family includes a number of different methodologies
and the criticality and size of each individual project guides the choice of the most
suitable methodology for the project.
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Figure 10. Crystal Family of Methodologies [24] [26]

Figure 10 shows that each member of the Crystal family is marked with the color
indicating the heaviness of the methodology, i.e. the darker the color the heavier the
methodology. The character symbols indicate the potential loss caused by a system
failure (i.e. C=Comfort, D=Discretionary Money, E=Essential Money, and L=Life). The
numeral beside the character symbol represents the number of the people on the
project. The importance of the Crystal family is that Cockburn gives each project a
different methodology depending on the criticality and size factors of the project.
Little followed the same concept as Cockburn with his Adoptive Agility but
identified factors other than criticality and team size to determine the appropriate
methodology for the project. Little classified projects according to Complexity
Attributes (which included team size and criticality) and Uncertainty Attributes [63]
[62]. Based on the assessment of these two sets of attributes, a project is classified
into one of four project types:
-

Dogs – Simple projects with low uncertainty

-

Colts – Simple projects with high uncertainty
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-

Cows – Complex projects with low uncertainty

-

Bulls – Complex projects with high uncertainty

Little did not define a set methodology for each of the four project types, but he
highlighted some agile practices that are suitable for each project type.
Both Cockburn’s Crystal Family and Little’s Adaptive Agility demonstrate the
possibility of selecting different factors to determine the right degree of process or
process agility for a particular project. The development of Stage 2 of the 4‐Stage
Process is indebted to the work of Cockburn and Little. However, Stage 2 differs
from the work of others, because the level of agility a project can reach is not based
on either criticality and size as the Crystal Family or the complexity and uncertainty,
as Adaptive Agility is, but on the absence of factors outside the organization’s
control that are needed to adopt an agile practice. The next sections present, in
greater detail, the approach Stage 2 uses to determine the target level of agility for a
project.

3.4.2 Establishing a Target Agile Level
Stage 2 is the first stage of the adoption process that utilizes the SAMI presented
briefly in Section 3.2. The objective of this stage is to identify the highest level of
agility a project can achieve. This is called the target agile level and is one of the five
agile levels defined in the SAMI.
The important question is how the target level is identified for each project. The
first step to answering this question is to recall the design of the SAMI. In it, each
agile level is composed of a set of agile practices. Each one of these practices is
associated with a set of indicators that assesses different aspects or factors of the
organization to determine the extent the organization is ready to adopt that agile
practice. The organization cannot change some of the organizational factors or
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aspects assessed by these indicators, because they exist outside of the organization’s
control. These outside factors influence the target agile level for each project.
For example, frequent facetoface communication is an agile practice at Level 3.
Therefore, near team proximity (having the whole team in a close proximity to each
other) is a factor needed to successfully adopt this practice. If the project and
organization have no say in changing this project characteristic (near team
proximity), because it is outside of their control, and if the project level assessment
determines that this factor is not achieved for this project and can not be achieved,
because it is outside the organization’s control, then the highest level of agility for
this project will be the same Agile Level in which this agile practice is found, which
is Level 3 in this case.
For terminology purposes, organizational or project factors that the organization or
project team cannot change are called limiting factors and the agile practices or
concepts that depend on these factors for a successful adoption are called limiting
agile practices. The name limiting factor was chosen, because each has the potential
to limit the target agile level for a project.
Since identifying the target agile level, or the highest level a project can aspire to,
depends on limiting factors, or factors outside of an organization’s control, the first
step is to identify all these limiting factors and any agile practices that depend on
them for a successful adoption (limiting agile practices).

3.4.3 Limiting Factors: Organizational Perspective
There are many organizational and project characteristics that are assessed to
determine whether the organization is ready to adopt an agile practice or not. The
organization can change some of these factors, but not others. Different
organizations have different factors that they have control over and others that they
have no control over. The ability to change characteristics depends on the structure
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of the organization and its policies and procedures. Therefore, since the limiting
factors vary from organization to organization, these factors exemplify a few of the
more common possibilities:
‐

The Customer

-

Team proximity

-

Team competency

If an organization can change any of these factors, then, by definition, they no longer
qualify as limiting factors. That said, the organization usually has little or no control
over customer‐related factors and, therefore, cannot expect to change them. Team
proximity, however, is another matter. While it is something an organization can
control, sometimes an organization fails to consider this factor when allocating a
certain team for the project and finds itself hamstrung, because this allocation
cannot be changed. For example, consider the situation where five of the 12‐
member team are half way across the country or the globe, and there is nothing that
the project or organization can do (practically) to change this situation. However, if
the organization can change the team members proximity, then by definition team
proximity is no longer a limiting factor. The same logic applies to team competency.
If the team allocated for a certain project contains no experienced people, and this is
a factor the organization cannot change, then team competency is a limiting factor.
Therefore, at the start of each project or when working with an organization, it is
important to know exactly which aspects or factors the organization can change and
which it cannot change. This knowledge gives the person leading the effort to adopt
agility a clear perspective of what to expect. Stage 2 does this, but in a structured
and more detailed manner.
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3.4.4 Limiting Factors: Practice Perspective
Once the person leading the adoption effort has identified the limiting factors, the
next step is to identify any agile practices that depend on any of these limiting
factors for a successful adoption. The Readiness Assessment Table (RAT) (explained
in detail in Section 4.5.2) associated with each agile practice provides guidance for
this step. These RATs identify each organizational characteristic that needs to be
assessed. If any of the limiting factors are found in the RAT of any agile practice, that
agile practice is identified as a Limiting Agile Practice. Based on the examples of
limiting factors identified earlier in the Agile Adoption Framework, the limiting
practices are:
Customer dependent:
-

Frequent face‐to‐face interaction between developers and users

-

Immediate customer accessibility

-

Collaboration commitment in customer contract

-

Evolutionary development reflected in customer contract

-

Customer commitment to work with developing team

Team‐proximity dependent:
-

Frequent face‐to‐face communication

-

Ideal agile physical setup

Team competence dependent:
-

30% of Cockburn’s Level 2 (experienced) and Cockburn’s Level 3 (highly
experienced people

-

No/minimal number of Cockburn Level 1 (no experience) or Cockburn
Level 1b (some experience) people on team

Table 7 shows the position of all the potential limiting agile practices within the
SAMI. It is important to note that the limiting agile practices identified in this section
can vary depending on two things:
1. the limiting factors identified in the previous subsection
2. the set of readiness indicators associated with each agile practice.
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Agile Principles
Embrace Change to
Deliver Customer
Value
Level 5
Encompassing
Establishing a
vibrant
environment to
sustain agility

Low process
ceremony

Level 4
Adaptive
Responding to
change through
multiple levels of
feedback

Client driven
iterations

Plan and Deliver
Software Frequently
Agile project
estimation

Human-centric
Ideal agile physical
setup

Technical Excellence
Test driven
development
Paired programming

Customer
Collaboration
Frequent face-toface interaction
between developers
& users (collocated)

No/minimal number
of level -1 or 1b
people on team

Continuous
customer satisfaction
feedback

Level 3:
Effective
Developing high
quality, working
software in an
efficient an
effective manner

Smaller and more
frequent releases (4-8
weeks)

Daily progress
tracking meetings

Customer
immediately
accessible

Agile documentation
Adaptive planning
User stories

Risk driven iterations

Self organizing
teams

Plan features not
tasks.
Maintain a list of all
features and their
status (backlog)

Frequent
face-to-face
communication

Customer contract
revolves around
commitment of
collaboration

Continuous
integration
Continuous
improvement
(refactoring)
Unit tests
30% of level 2 and
level 3 people

Level 2:
Evolutionary
Delivering
software early and
continuously

Evolutionary
requirements

Continuous
delivery

Software
configuration
management

Planning at
different levels

Customer contract
reflective of
evolutionary
development

Tracking iteration
progress
No big design up
front (BDUF)

Level 1:
Collaborative
Enhancing
communication
and collaboration

Reflect and tune
process

Collaborative
planning

Collaborative
teams

Coding standards

Empowered and
motivated teams

Knowledge sharing
tools

Customer
commitment to work
with developing
team

Task volunteering

Table 7. The SAMI with Limited Agile Practices Underlined

For example, if an organization can change team competency, then all the practices
that depended on this factor no longer become limiting agile practices. Moreover, if,
for example, new readiness indicators that assessed the team proximity factor were
added for self‐organizing teams (an agile practice in Level 3 of the SAMI), then self‐
organizing teams become a limiting agile practice.

52

With the identification of potentially limiting agile practices, the assessor is ready to
begin the project‐assessment needed to identify the highest level of agility a project
can reach (i.e. the target agile level). This process measures only the extent to which
the factors needed for the limiting agile practices are present. The assessor conducts
the assessment using the indicators associated with each agile practice. Since
indicators are an essential component of the SAMI, Chapter 4 describes in detail
how to use indicators to conduct assessments.
The assessor starts the process by assessing the organization’s readiness for
adopting only the limiting agile practices of the first agile level. If the result is
positive and shows that the organization is ready to adopt those practices then the
assessment process moves upward on the scale. The assessor does the same for the
limiting practices identified in Agile Level 2 and so on. As long as the assessment
results show that the organization can adopt the limiting practice, the assessment
keeps moving to higher levels. Once the factors needed for the adoption of a limiting
practice are absent, then the assessment process stops, and the highest level of
agility for the project is the level at which the limiting practice is found.
The highest level of agility attainable is the level at which the assessment for the
limiting factor has failed, because the factors needed for the adoption of a limiting
agile practice are absent and the organization cannot do anything to change that.
Therefore, the project cannot aspire to a higher level of agility, because it cannot
fully adopt all the practices in the current level. If the factors outside the
organization’s control change, then the assessment process can continue to identify
a new, and higher, target level for the project.
When factors outside the control of the organization constrain the highest level of
agility for a project, the focus falls on resolving the constraining factors that prevent
all the principles of agility from rising to higher levels of agility. Focusing on
eliminating these factors is better and more beneficial than focusing on ways to
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adopt agile practices in higher levels because this does not resolve the effect the
weakest principle exerts on the adoption of agility.
In summary, the target agile level for a project is the point when the assessment
process discovers that one of the project characteristics needed to adopt a limiting
agile practice or concept is missing, and neither the project nor organization can do
anything to influence or change this. After the assessment has identified the target
agile level, the next step in the journey to agility is to conduct an organizational
readiness assessment to determine the set of agile practices that can be adopted for
the project.

3.5. Stage 3: Organizational Readiness Assessment
Identifying the target level for a project does not necessarily mean that that level is
achievable. Determining the achievable level requires an assessment of the
readiness of the organization to adopt each of the agile practices up to, and
including, the target level.
During Stage 3, the assessor conducts an organizational assessment to determine
the extent of the readiness of the organization to adopt the agile practices contained
in the target agile level. The activities of Stage 3 highlight the areas that need
improvement to accommodate the adoption of the agile practices. In other words,
the assessor uses this stage to develop a set of recommendations for achieving the
target agile level for the project.
As Figure 11 shows, Stage 3 depends on the project’s target level identified from
Stage 2. Stage 3 assesses all of the different aspects of the organization to determine
whether the organization has the necessary characteristics to support the practices
encompassed in the target agile level. The details of how Stage 3 guides this
organizational readiness assessment and the role the SAMI plays follow a brief
discussion of the background of this stage and the importance of conducting a
readiness assessment in the next section.
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Customers
Management

Target Agile
Level

Software
Process

Effective Developers

Organizational
Culture
Physical
Environment
Tools
Project
Management

Figure 11. Stage 3: Organizational Readiness Assessment

3.5.1 Organizational Assessment : Background Information
The idea of conducting an assessment before the actual adoption process starts is
not new. The first suggestion Boehm and Turner have for organizations trying to
adopt agile practices is to incorporate preparation upfront [21]. They urge
organizations to spend time and effort to conduct a significant upfront analysis to
identify any mismatches between the organization and the set of agile practices it
wants to adopt. Moreover, Ceschi et al. point out that one of the biggest challenges to
introducing agile methods in an organization is the lack of a detailed preliminary
evaluation of the challenges that this introduction might cause.
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Although it is important to know whether the organization is ready to handle the
adoption of certain agile practices before it starts adopting them, all too often the
adoption efforts overlook this pre‐adoption assessment phase or do not spend
enough time and effort on it. The result is that an organization starts to adopt agile
practices without knowing whether it is ready for them. Challenges start to emerge
and hardships follow. The immediate solution in this kind of situation is either to try
harder to adopt the practice or to abandon that the practice and deem it as an
unsuitable practice. Stage 3 of the 4‐Stage Process of the Agile Adoption Framework
offers a solution to the readiness problem. As described in the next section, it
provides the assessor with guidelines for assessing the readiness of the organization
for each agile practice in such a way that it identifies, before any adoption effort
starts, practices that are suitable and unsuitable for the organization. Moreover, the
assessment process highlights the exact reasons when a practice is unsuitable for
adoption.
Investing time and effort in this type of pre‐adoption assessment of each agile
practice increases the probability of success for the overall transition to agility [21].
Carrying out the activities within Stage 3 significantly reduces the risks associated
with the agile adoption process. Furthermore, this assessment identifies the exact
organizational characteristics that might jeopardize the successful adoption of an
agile practice. Finally, all of this happens before the organization initiates the
adoption effort and before the effort might cause disruption.
Knowing where an organization falls short before the adoption process helps it
either select a more suitable set of agile practices to adopt or improve the weak
organizational characteristics that can cause the adoption process to fail.

56

3.5.2 Accomplishing the Organizational Readiness Assessment
The main objective of Stage 3 is to determine the extent to which the organization is
ready to achieve the project’s target agile level. To do so, the assessor assesses how
ready the organization is to adopt each of the agile practices within the target agile
level, and the level(s) below it. The SAMI plays a crucial role during the assessment
process of this stage.
Using the SAMI for Organization Readiness Assessment
Like Stage 2, Stage 3 of the 4‐Stage Process also relies on the SAMI. However, Stage 2
assessed the readiness of agile practices that depended on organizational
characteristics outside the organization’s control. Stage 3 relies on the other set of
agile practices within SAMI, those that depend on organizational characteristics that
the project or organization can change. This is a fundamental difference in the use of
the SAMI from Stage 2 to Stage 3.
Table 8 shows the SAMI. During Stage 2, the limiting agile practices (those not
underlined) were assessed to determine the highest level of agility for a project.
During Stage 3, the organization’s readiness for the rest of the agile practices or the
non‐limiting Agile practices (those underlined) is assessed.
The indicators associated with each agile practice in the SAMI are instrumental in
the assessment. They are used to determine the extent to which the organization is
ready to adopt each individual agile practice. The indicators associated with each
agile practice are concerned with assessing all the organizational characteristics
that could influence the extent to which the organization is ready to adopt the agile
practice. The type of organizational or project characteristics usually assessed to
determine the readiness for a practice are:
•

Customers: the project’s customers and clients

•

Developers: the technical staff involved with the development of the project
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•

Managers: the managers or executives overseeing the project and involved
with decision making

•

Tools: the software tools used within the organization or for a certain project

•

Culture: the overall culture of the people within an organization or the
project team
Agile Principles
Embrace Change to
Deliver Customer
Value

Level 5
Encompassing
Establishing a
vibrant
environment to
sustain agility

Low process
ceremony

Level 4
Adaptive
Responding to
change through
multiple levels of
feedback

Client driven
iterations

Plan and Deliver
Software Frequently
Agile project
estimation

Human-centric
Ideal agile physical
setup

Technical Excellence
Test driven
development
Paired programming

Customer
Collaboration
Frequent face-toface interaction
between developers
& users (collocated)

No/minimal number
of level -1 or 1b
people on team

Continuous
customer satisfaction
feedback

Level 3:
Effective
Developing high
quality, working
software in an
efficient an
effective manner

Smaller and more
frequent releases (4-8
weeks)

Daily progress
tracking meetings

Customer
immediately
accessible

Agile documentation
Adaptive planning
User stories

Risk driven iterations

Self organizing
teams

Plan features not
tasks.
Maintain a list of all
features and their
status (backlog)

Frequent
face-to-face
communication

Customer contract
revolves around
commitment of
collaboration

Continuous
integration
Continuous
improvement
(refactoring)
Unit tests
30% of level 2 and
level 3 people

Level 2:
Evolutionary
Delivering
software early and
continuously

Evolutionary
requirements

Continuous
delivery

Software
configuration
management

Planning at
different levels

Customer contract
reflective of
evolutionary
development

Tracking iteration
progress
No big design up
front (BDUF)

Level 1:
Collaborative
Enhancing
communication
and collaboration

Reflect and tune
process

Collaborative
planning

Collaborative
teams

Coding standards

Empowered and
motivated teams

Knowledge sharing
tools

Customer
commitment to work
with developing
team

Task volunteering

Table 8. The SAMI with NonLimited Agile Practices underlined
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•

Project management: the procedures and practices related to managing
projects in the organization

•

Software process: the activities and artifacts related to the software
development process in the organization

•

Physical environment: the physical layout of the organization and the
geographical and geo‐spatial distribution of its employees.

Figure 12, illustrates all the organizational characteristics that need to be assessed
for each of the agile practices in Agile Level 1. Notice that the practice Customer
commitment to work with development team is not part of the figure, despite the fact
that it is one of the practices in level 1. This is again because Stage 3 deals only with
the agile practices that are not limiting.

Collaborative Planning

Management Style (M=7,D=4)
Managers’ Buy-in (M=2)
Management Transparency (M=4)
Power Distance (M=1,D=4)
Developers Buy-in (D=1)
Planning Activity Exists (M=2,A=1)

Task Volunteering
not Task Assignment

Managements’ Buy-in (M=2)
Developer’s Buy-in (D=1)

Collaborative Teams

Interaction between developers (M=1,D=1)
Belief in Collectivism (D=1)
Developers’ Buy-in (D=4)

Empowered and
Motivated Teams

Empowerment of Developers (M=2,D=3)
Motivation of Developers (D=6)
Managers’ Trust to Developers (M=4,D=1)

Coding Standards

Developers’ Buy-in (D=2)
Existence of Coding Standards (A=1)

Knowledge Sharing

Developers’ Buy-in (M=1,D=2)
Managers’ Buy-in (M=5)
Availability of Knowledge Sharing Tools (A=1)

Reflect and Tune Process

Developers’ Buy-in (D=1)
Managers’ Buy-in (M=1)
Ability to change and improve process (M=3,D=3)

Figure 12. Organizational Characteristics Assessed for Agile Practices in Level 1
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The fundamental difference between limiting and non‐limiting agile practices is the
issue of whether the organization has control over changing the characteristics
needed for the adoption of that agile practice. With limiting agile practices, the
organization does not have the ability to change these characteristics and, therefore,
they limit the highest level of agility the project can reach. However, with non‐
limiting practices, the organization can change them. Therefore, the focus becomes
determining if the current state of these characteristics can support adopting the
agile practice or not. Since they are non‐limiting, if the assessment results show
these characteristics are not in a state to support the adoption of an agile practice,
the organization can strengthen and change these organizational characteristics
until they are ready to accommodate the agile practice.
Assessing the Organization’s Readiness
Given an identified project, the first step is to determine the set of agile practices or
Candidate Practices the organization aspires to adopt. To save time and cost during
this assessment stage, instead of assessing how ready the organization is to adopt all
the agile practices in the SAMI, the set of candidate practices consist of only the
practices within the target agile level of the project and the levels below that. For
example, if the target agile level for a project is Agile Level 3, then the set of
candidate practices comprises all the practices in Agile Levels 1, 2 and 3. These are
candidate practices, because they are the practices that the project wants to adopt,
but is waiting for the results of the organizational readiness assessment to
determine which ones the project can actually adopt. Once the assessor has
identified the candidate practices, he or she uses the indicators associated with each
agile practice (see Chapter 4) to determine the extent to which the organization is
ready to adopt that practice. Figure 12 shows the organizational characteristics that
the assessor needs in order to assess the agile practices in Level 1. The assessor uses
multiple indicators to assess each of these organizational characteristics. The results
for each of these characteristics are aggregated together using an approach inspired
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by the Evaluation Environment [10] and are plotted in a table similar to the one in
Figure 13.
Figure 13 shows the table resulting from the organizational assessment stage that
depicts the achieved level of each organizational characteristic. The highest level of
aggregation for the indicators is that of the organizational characteristic. If the
results were aggregated up to the level of the agile practice, the results would be
useless. Knowing that an organization is “partly” ready for an agile practice is not
beneficial. However, keeping the level of aggregation at the characteristic level is
beneficial to executives and decision makers, because it draws attention to the
characteristics of the organization that might cause the adoption of a practice to fail.

Figure 13. Organizational Readiness Assessment Results

As in the project level assessment, determining the highest agile level an
organization is capable of achieving is dependent on the organization’s readiness to
adopt the practices in that agile level. If the organizational characteristics needed for
a practice are found to be not achieved or only partially achieved, this finding
indicates that the organization is not ready to adopt that practice. As a result, the
highest level of agility the organization can reach becomes the level at which a
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necessary organizational characteristic is missing. For example, as Figure 13 shows,
since collaborative planning is in Agile Level 1, and since two of the characteristics
that it needs are deficient (management style is partially achieved and management
buy‐in is not achieved), the highest level of agility for that organization is Level 1.
Stage 3 ends once the results of the organizational readiness assessment are plotted.
Stage 4 provides guidelines for analyzing the results and developing an action plan
based on these results.

3.6. Stage 4: Reconciliation
Following the organizational readiness assessment, the agile level achievable by the
organization is known. Prior to that, Stage 2 had identified the agile level that the
project aspires to adopt. Therefore, the final step, reconciliation, is necessary to
determine the agile practices the project finally adopts. In essence, during this stage
the assessor analyzes the results of the organizational assessment and makes a set
of recommendations to the organization on how to proceed, especially if the
organization’s readiness level is less than the project target level.
Figure 14 illustrates the activities of this stage. A simple gap analysis examines the
difference between the organizational readiness level and the project target level. If
there is no gap, meaning that the organization is ready to achieve the project’s target
agile level, then the organization has successfully identified the set of agile practices
to adopt. However if there is a gap between the organization’s readiness level and
the project’s target level, then reconciliation is needed. As explained in detail later,
the reconciliation phase will either recommend the strengthening of weak
organizational elements or to adopt those practices the organization is ready for,
even though the project won’t be operating at its full agile potential.
During Stage 4 the differences between the project’s target agile level and the
organization’s readiness level are resolved to determine the final set of agile
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practices to be adopted/employed. Three different scenarios are possible during
this stage:
•

Organization Readiness Level is higher than the Project Target Level: This case is
depicted conceptually in Figure 15. No reconciliation is needed and all the
practices within the project’s agile level and below become the chosen agile
practices for adoption. This scenario rarely occurs, because the project
environment is usually contained within the organization.

Introduce or strengthen
the missing or weak
organizational
characteristics
Customers
Management

Yes

Software
Process
Developers

Gap

Gap Analysis

Is the
Organization
able to
change

Organizational
Culture
Physical
Environment
Tools

No
Gap

No

Recommended set of
agile practices for
adoption

Project
Management

Choose only the agile
practices the organization
is ready for

Figure 14. Stage 4: Reconciliation
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wLevel 5
wLevel 4
wLevel 3

Organization

wLevel 2
wLevel 1

Project

Figure 15. Reconciliation (Organization > Project)

•

Organization Readiness Level = Project Target Level: This case is depicted
conceptually in Figure 16. No reconciliation is needed and all the practices
within the project’s agile level and below become the agile practices chosen for
adoption. This is the ideal case, because the project is achieving 100% of its agile
potential.

wLevel 5
wLevel 4
wLevel 3
wLevel 2

Project
Organization

wLevel 1

Figure 16. Reconciliation (Organization=Project)

•

Organization Readiness Level < Project Target Level: As depicted in Figure 17,
reconciliation is necessary. Stage 4 provides two options for reconciling this
situation. Each option is presented below.
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wLevel 5
wLevel 4
wLevel 3

Project

GAP

wLevel 2
wLevel 1

Organization

Figure 17. Reconciliation Stage (Organization < Project)

Option 1: Change the Organization

The first option relies on how ready and willing the organization is for changes and
improvements. The results of the organizational assessment have identified the
exact characteristics hindering the organization from reaching higher levels of
agility (i.e. the project’s target level). If changing any of these characteristics is
within the control of the organization, then the organization can undertake the
necessary steps to improve these characteristics.
While the Agile Adoption Framework does not include a list of best practices for
improving or strengthening the organizational characteristics found to be weak, the
framework provides enough guidance for the organization to find resources to
improve these weaknesses. For example, Figure 18 shows that management style
and Buy‐in are the two factors keeping the organization from being able to adopt
Collaborative Planning. Although how to fix these challenges is not within the scope
of the framework, a simple Internet search provides many resources to improve
these characteristics [65] [47] [80] [86]. Changing some of these organizational
characteristics might be as simple as buying a software tool or as difficult as
orchestrating a complete cultural change. Reading books and applying some of the
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principles mentioned in them is one way to strengthen these organizational
characteristics. In other cases, such as the one Figure 18 indicates, the managers
might have to go through some kind of training to change their mindset and
promote a cultural change within the organization. Every organization must find its
own approach to overcoming the weakness identified from the organizational
assessment.

Figure 18. Part of the Organizational Readiness Assessment results

While Stage 4 does not offer a specific action plan for fixing the problems identified,
it provides the organization with a certain level of guidance on what needs to be
done and in what order. The framework suggests that the order of the changes
should follow the roadmap provided by the SAMI. In other words, the organization
should try to fix all the challenges pertaining to the agile practices in level 1 before it
moves to the challenges related to the practices in level 2 and so on. It is because of
this stage that Section 2.3 mentioned that the 4‐Stage process also addresses some
of the objectives of the Establishing phase in IDEAL. This is because this stage
provides the organization with suggestions concerning the priority by which change
recommendations should be implemented.
When an organization has made all the recommended changes, it can support agile
practices at the project’s target level. However, if the organization is not ready for
change, then the second option is put into action.
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Option 2: Lower Expectations

The second option is suitable for organizations unwilling to invest time, effort or
money to make changes, or are unable to change some of the weaknesses identified
from the organization assessment. By lowering their expectation, these
organizations can opt to adopt only the agile practices that are within their current
capacity. The priority of such an organization should be to focus on adopting all the
practices it can that are within the same agile level. The reason for this is that the
practices in the same agile level are grouped together to create a certain synergy
when adopted together. Therefore, the organization needs to take advantage of this
synergy and try to completely adopt the practices in one level before going to the
next. The obvious downside to this option for reconciliation is that the project is
restricted to operating at a lower level of agility than its potential.

This reconciliation stage helps the organization identify the agile practices it can
realistically adopt. At the same time, if the organization is able and willing to
improve, then this stage guides it to where the improvements need to occur to
enable the project operates at its full agile potential. Moreover, by utilizing this
approach, the organization prepares itself sufficiently before starting the process of
introducing agile practices into the development process, thereby decreasing the
impact of the adoption process.
The final product of the 4‐Stage Process is a set of recommended agile practices that
are suitable for the organization to adopt. How the actual adoption is achieved is
outside the scope of this research. For each agile practice the organization is ready
to adopt, either a specialized consultant is hired to introduce a particular agile
practice to the project or the project team can just read a specialized book about the
agile practice they plan to adopt. Most of the agile practices have one or more
dedicated books that explain them in detail.
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The main contribution of the 4‐Stage Process along with the SAMI is to provide
organizations with guidance on how to start the agile adoption process and which
agile practices they should adopt. Moreover, the framework provides detailed
recommendations on what the organization needs to improve on to successfully
adopt its desired agile practices.
It is evident from this chapter that the 4‐Stage Process component of the Agile
Adoption Framework relies heavily on the Sidky Agile Measurement Index (SAMI).
The next chapter presents, in detail, the structure of the SAMI and how it is
structured.
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4. The Sidky Agile Measurement Index
Chapter 3 highlights the 4 Stage Process, the main component of the Agile Adoption
Framework. The first stage of this Process helps determine whether organizations
are ready to undergo agile adoption efforts. The second and third stages provide a
means for projects and organizations to assess their agile potential using the Sidky
Agile Measurement Index (SAMI). The last stage, Stage 4, suggests a final set of Agile
Practices for organizations to adopt by reconciling any differences between the
Agile Levels identified in Stage 2 and Stage 3.

The SAMI is instrumental in

identifying the highest level of agility a project can reach (the goal of Stage 2),
identifying the level of agility the organization is ready to adopt (the goal of Stage 3),
and reconciling any existing differences (the goal of Stage 4). This chapter is
dedicated to presenting the details of the SAMI.
This chapter begins with Section 4.1, which discusses background information
about measurement indices both in general and as related to agility. Each of the
subsequent 4 sections presents a different component of the SAMI. Section 4.2
discusses the notion of Agile Levels in detail, including the process of their creation
and varying levels of significance. Section 4.3 presents the role of Agile Principles
and their importance in the measurement index. In Section 4.4, a comprehensive
example describes how each Agile Level is populated with Agile Practices with the
help of Agile Principles. Section 4.4 also includes the taxonomy and description of
each of the Agile Practices. The fourth component of the SAMI, the Indicators, is
presented in Section 4.5. The final section of this chapter, Section 4.6, discusses the
tailorability of the SAMI.

4.1 Background Information about Measurement Indices
Before developing a measurement index capable of measuring agile potential
relative to the core values (objectives) of agility, it was necessary to find out
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whether an adequate one already existed. We started first by looking at popular
measurement indices in Software Engineering to decide whether or not it was
adequate.
The first candidate was the CMMI, a well‐defined and widely accepted measurement
index for software development processes. While analyzing the CMMI ‐and the Key
Process Areas (KPAs) it assesses‐ to determine its capability, it became apparent
that CMMI was not suitable for measuring the agility of a process. CMMI is designed
to measure process maturity and capability, not agility. While it is impossible to use
CMMI to assess agility, it is possible to use a number of its structural aspects to
design an agile measurement index. These aspects are highlighted later in further
detail.
While there is no agile measurement index able to determine the agile potential of a
project, there have been other attempts to create so‐called measurement indexes for
agility. However, most of what is published on the subject of agile measurement
takes the approach of determining a suitable process methodology for a specific type
of project rather than finding the right degree of process agility for a project. The
approaches involved with determining suitable process methodologies look at the
whole “planning spectrum” (see Figure 19) and attempt to identify, in a non‐
pragmatic manner, which agile process methodology is most suitable for the given
project.

Hackers

XP

Adaptive
Sw Devel.

Milestone
Risk- Driven
Models
…

Milestone
Plan-Driven
Models

Inch- Pebble
Ironbound
Contract

…

Agile Methods

Figure 19. Planning Spectrum [19]
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In his book Balancing Agility and Discipline [22] Barry Boehm argues for the use of a
risk‐driven approach for determining the right level of planning necessary for a
project. He makes use of different types of risks (e.g. environment risks, agility risk,
and plan‐driven risks), coupled with different project characteristics (criticality,
personnel, rate of change for the requirements, team size and culture). With these
he tells how to find the “sweet spot,” or the most suitable level of process definition
for the organization. Boehm’s research, however, fails to translate this sweet spot
into actual Agile Practices. Consequently, once the right balance of agility and
discipline is defined, it must be established: what the right balance means for an
organization, what this balance should do, and which Agile Practices are equal to the
operational level of agility. While Boehm’s research on how to balance agility and
discipline is informative, well documented, and validated, it lacks guidelines for an
organization adopting agility on which steps and practices are necessary to reach
the identified level of agility.
Other work, bearing a name similar to the SAMI, is the Agility Measurement Index
(AMI) [33].

The AMI also serves as a heuristic approach for deciding which

methodology is best for a given project. The AMI defines five dimensions of a
project that, when calculated, define the Agility Measurement Index of a project.
These five dimensions are Duration, Risk, Novelty, Effort and Interaction.
The problem with Boehm’s research, the AMI and similar approaches is that they fail
to identify the agile potential of a project. Instead, they recognize the existence of a
planning spectrum (different levels of planning) and try to find the ideal degree of
“process planning” for a project. Moreover, in some cases (e.g. mission and life
critical systems) these approaches might suggest a non‐agile process as the ideal
process for the development of these systems. This is a point that is difficult to
accept because every project, even mission and life critical systems, can adopt some
level of agility [78].
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Another observation about the planning spectrum is the way the spectrum is
structured. If this spectrum is thought of as a “measurement index” for how agile a
process is, it becomes evident that the units of this measurement index are actually
software development methodologies. For example, Figure 19 shows that XP is a
“unit” on this measurement index and Adaptive Software Development (ASD) is
another unit on the other side of the “agile spectrum.” Having specific agile
methodologies as “units” of the measurement index, and using this measurement
index results in processes being measured according to their adherence level to that
specific agile methodology. An agile measurement index must use agile values (i.e.
objectives of agility) as units, not specific agile methods. The CMMI is based on
values and Key Process Areas, not on specific software development methodologies.
The Waterfall development model is not CMMI Level 1 and the Spiral model is not
CMMI Level 2. The levels of CMMI (i.e. the units of measurement for CMMI) are
independent of any particular development model or methodology. However, for
some reason when it comes to agility some of the measurement approaches use
specific agile methods as the units.
Although the best existing approaches, highlighted above, offer useful contributions
to developing an agile measurement index, none of them are suitable for identifying
the agile potential of a project and assessing the readiness of an organization for
agility. Therefore, after the search for a suitable agile measurement index failed, the
need to create a new one became evident. The next section discusses in detail the
first component of the Sidky Agile Measurement Index (SAMI) – Agile Levels.

4.2 Agile Levels
Since the objective is to create a measurement index to measure organizations
adopting agility, a fundamental question needs to be answered before determining
how to measure agile potential; how does an organization move towards and adopt
agility. After much thought, the answer is obvious; organizations become more agile

72

when they adopt more Agile Practices. As a result, in very general terms and on a
very macro level, the more Agile Practices an organization adopts, the more agile it
is. An organization that has adopted 10 Agile Practices is most probably more agile
than an organization that uses fewer or none at all. This fundamental concept helps
answer the critical question of how to measure agile potential – by the number of
Agile Practices software development process can adopt. As a result, the Sidky Agile
Measurement Index (SAMI) is designed to measure the agile potential of an
organization using the notion of Agile Practices.
Once it is determined how to measure the agile potential, the next crucial question
relating to the SAMI is what units this measurement index will use to measure agile
potential. A temptingly simple solution is to count the number of Agile Practices an
organization can adopt and make the sum its “agile potential score.” However, this
approach is too simplistic and inaccurate. For example, it is inaccurate to say an
organization able to adopt five Agile Practices has more agile potential than an
organization that can adopt four practices, because many other factors must be
considered, including the type of practices employed and the impact of each practice
on the organization’s agility. The latter is especially important, because not all Agile
Practices have the same level of impact on an organization’s agility
When a simple count of Agile Practices proves inadequate, the search for a solution
continues with looking at other process improvement measurement indexes for
inspiration. The CMMI and other process improvement standards and measurement
indexes, such as the ISO 15504 (SPICE), used levels as units for their measurement
indexes. CMMI has six different maturity levels ranging from 0 to 5 and SPICE has
six capability levels.
The notion of levels in CMMI and SPICE inspired the decision to make the units for
the SAMI Agile Levels. The next challenge is to define the nature of these levels
within the agile measurement index. An explanation of this process follows in the
next sections.
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With the agile measurement index measuring the agility of an organization by the
use of Agile Practices with Agile Levels as its units, it becomes necessary to find the
number of levels needed and how to define each level with respect to Agile
Practices. Again the CMMI provides help. In the CMMI, each maturity level stabilizes
an important part of the organization’s processes, and each maturity level
comprises a predefined set of process areas. Every process area consists of a cluster
of related practices that, when performed collectively, satisfy a set of goals
considered important for making significant improvement in that area. Similarly,
each agile level introduces an important agile quality (e.g. collaboration) into the
organization to help it become more agile. Each agile level consists of a set of Agile
Practices that are related and, when adopted collectively, make significant
improvements in the software development process, thereby leading to the
realization of the agile quality of the respective agile level.

4.2.1 Identifying the Levels of Agility
The next challenge is to define the levels of agility. The Agile Levels must be
independent of any particular agile method, so it is not suitable to have agile level 1
be Adaptive Software Development and agile level 2 be Extreme Programming. The
levels must be based on the core values and qualities of agility. For this reason, the
starting point for defining the Agile Levels of the SAMI is the Agile Manifesto, the
original document that highlights the core values and principles of agile software
development, which states:
We are uncovering better ways of developing software by doing it and
helping others do it. Through this work we have come to value:
•

Individuals and interactions over processes and tools

•

Working software and over comprehensive documentation
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•

Customer collaboration over contract negotiation

•

Responding to change over following a plan

That is, while there is value in the items on the right (e.g. Individuals and
interactions), we value the items on the left (e.g. processes and tools) more.
The original text of the Agile Manifesto, as well as the 12 principles developed from
the manifesto and the review of the body of literature related to agility helped
identify five values or qualities of agility. They are:
•

Responding to change through multiple levels of feedback: The whole
paradigm shift towards agile pivoted around this goal of responding to
change. Agile development ensures that multiple levels of feedback are
present to enable the notion of adapting to change [45].

•

Ensuring continuous delivery of software: The value of early and
continuous delivery of software is fundamental to agile software
development Every agile method is based on the notion of evolutionary
development (i.e. small and continuous increments) [60].

•

Establishing communication and collaboration: This value is concerned
with fostering communication and collaboration between all the different
stakeholders. Collaboration is the foundation of agile software development
[80] [24] [27].

•

Producing quality software: Agile processes seek to employ engineering
practices that foster the development of quality software. In order for an
agile process to be nimble and adapt quickly to change, effective engineering
practices must support the technical process [51] [27].

•

Providing an allencompassing agile environment: Agility is not only a set
of practices, but also essentially a culture. Therefore, it is important to have
an environment that is reflective and supportive of the agile nature of the
software development process.
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After identifying these key agile values and qualities, the task of converting them
into Agile Levels is next. Once the need for the five levels ‐each representing one of
the agile values‐ became evident, the next step is to name and sequence the levels.
Table 9 shows the names given to each level and the agile value or quality each
represents

Agile Level Name
Adaptive
Evolutionary
Collaborative
Effective
Encompassing

Agile Value or Quality
Responding to change through multiple levels of feedback:
Ensuring continuous delivery of software
Establishing communication and collaboration
Producing quality software
Providing an all‐encompassing agile environment
Table 9. Agile values represented by Agile Levels

4.2.2 Determining the Order of the Levels of Agility
Once named, the levels have to be carefully sequenced in a manner that provides a
roadmap for those aspiring to move toward agility. This roadmap answers the
questions of which agile level to introduce first and why.
The search for the most appropriate sequence for the levels involves reviewing the
Agile Manifesto, various agile books and articles, organizational change books and
even books about social change and its causes. One book in particular stands out,
The Tipping Point by Malcolm Gladwell [42]. Even though Gladwell’s book discusses
mainly the phenomena of social outbreaks (whether positive or negative) and how
they are caused, it also provides a general framework for the sequencing of the Agile
Levels in the SAMI. Gladwell explains how fashion starts and spreads and how crime
waves start and die out using three main laws or factors. The first law, the “Law of
the Few”, highlights the role of people in the spread of social changes. Detailing the
different kinds of people needed for these social outbreaks, Gladwell demonstrates
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that the first factor is all about people. The second law, “the stickiness factor,” is
concerned with the actual content of the message or of the concept being spread.
The last factor, which Gladwell calls “the context,” is all about the environment.
Gladwell shows that to complete a social change or outbreak it is necessary to setup
an environment or context that is symbolic of this message or concept.
This analysis of The Tipping Point led to an epiphany. The five Agile Levels shown in
Table 9 follow the same generic framework. The first factor in this book focuses on
people and relationships, as does the agile level named “collaborative”. The last
factor, “the context” matches perfectly the agile level named “encompassing,” which
focuses on establishing an all‐encompassing environment. The middle factor in this
book, the content of the message or concept, matches the remaining three Agile
Levels that were related to the actual nature of the agile development process, or in
other words, the content.
These realizations set the basis for the sequencing of the Agile Levels. The first level
(Agile Level 1) focuses on establishing communication and collaboration. The last
agile level (Agile Level 5) focuses on providing an all‐encompassing agile
environment. For the rest of the levels it must be determined which agile value
should be introduced first into an organization. This elicits two more concerns to be
determined: which of these values would have the biggest impact on moving an
organization towards agility, and if the agile values dependant upon each other. The
obvious answer to both is that Agile Level 2 ensures early and continuous delivery
of software. The basis of this decision is that most of the Agile Practices are
dependant on the fact that the development is conducted in an evolutionary manner
rather than the big bang approach. As a result, the effective engineering practices
cannot be introduced first, because they depend on an evolutionary development
process. Moreover, the agile value of responding to change pivots around the use of
evolutionary development. Once this is decided, it was obvious that Agile Level 3,
the effective level, should focus on producing quality software. The reason for this is
that sound technical practices that enable the process to produce working quality
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software are a prerequisite to having the ability to respond to change. Before the
product can quickly adapt to constant changes, it must make sure that no changes
will jeopardize the quality of the product. Hence, the effective agile level precedes
the adaptive level, or Level 4. Table 2 displays the sequence of the Agile Levels in the
measurement index. The levels are shown in reverse order to reflect the notion that
agility increases with each agile level of attainted.

Agile Level

Level Name

Level 5

Encompassing

Level 4

Adaptive

Level 3

Effective

Level 2
Level 1

Evolutionary
Collaborative

Level’s Objective (Agile Value Reworded)
Establishing a vibrant and all‐encompassing environment to
sustain agility
Responding to change through multiple levels of feedback
Developing high quality, working software in an efficient an
effective manner
Delivering software early and continuously
Enhancing communication and collaboration
Table 10. The 5 Agile Levels in order

Agile Level 1: Collaborative or Evolutionary?
After organizing the Agile Levels there is some question about the first two levels in
particular. Since the Agile Levels now represent a roadmap for an organization
moving towards agility, the levels this suggest the steps this organization should
take to move toward agility. The disputed questions arise over whether the first
step should be about communication and collaboration or about ensuring there is an
evolutionary development process. While this is a legitimate concern, however,
ultimately it would still yield a higher impact towards agility for the organization if
the move to agility began with communication and collaboration.
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The primary reason for the decision to have communication and collaboration as the
first level is the first sentence from the Agile Manifesto itself:
Individuals and interactions over processes and tools
If the first step towards agility focused on changing the software development
process, and not enhancing communication and collaboration between the
individuals, it would be contradicting the agile manifesto itself.
The CMMI and the traditional process improvement paradigm provide another
reason for making communication and collaboration the focus of Level 1. In 1993
Watts Humphrey developed the Personal Software Process (PSP)

and its

companion the Team Software Process (TSP) [48]. These software development
processes were a set of guidelines and best practices to incorporate discipline in the
software development process. What proves interesting, especially with TSP, is its
focus on enhancing communication and collaboration. Success stories have
highlighted the contribution that TSP has had on improving the software
development efforts of various organizations [20]. Therefore, it is obvious, even
within the CMMI paradigm, that adding communication and collaboration practices
would enhance the process tremendously.
These two reasons, the opening sentence of the Agile Manifesto and the
observations from the TSP, lead to the conclusion that enhancing communication
and collaboration should be the first step for an organization’s move toward agility.
In 2006, Alistair Cockburn, one of the original authors of the Agile Manifesto,
published the second edition of his book about agile software development, Agile
Software Development: The Cooperative Game [25]. The title’s wording confirmed
Agile Level 1 as collaborative. In Chapter 3 (First Who, Then What) of his book Good
to Great: Why Some Companies Make the Leap... and Others Don't, Jim Collins also
focuses on building people first [32]. Just as this literature offers much evidence that
collaboration should be the first step and priority of software development [27, 49,
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45], the title of Kert Peterson’s article in 2005 “Collaboration: The key to Enterprise
Agile Adoption” [70], provides yet another sign that the focus of Level 1 should be
enhancing communication and collaboration.

In fact, the literature on agile

adoption underscores the notion that collaboration truly is the first step to success
in the agile adoption process.
When is an organization considered “Agile”?
The above conclusion brings up the question of how to decide when an organization
is agile. For example, is an organization considered agile even if it is only at Level 1?
What if an organization is still using the waterfall model, and adopts all the Agile
Practices in Agile Level 1, is this organization considered “agile”? These questions
are about titles and names, not substance. It adds no fame or glory to call an
organization agile when it is not. The main point is that no one can deny enhancing
communication and collaboration in an organization is a step towards agility (See
Figure 20). The concern here is with moving organizations towards agility, not with
giving them certificates and recognition when they become agile.

Agile Levels

5
4
3

Agile Practices and
Concepts

Agility
Increases

2
1

Figure 20. Agile Levels

Since the measurement index uses Agile Practices to measure agility, each of the
Agile Levels must consist of a set of different Agile Practices. The next step in the
development of the agile measurement index is to populate each of the levels with
relevant Agile Practices. The role of the second component of the SAMI, the Agile
Principles, is to provide organizations with guidance on how to properly populate
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each agile level with the right set of Agile Practices. The adherence to Agile
Principles ensures that each the software development process is agile. The next
section discusses what Agile Principles are, and how they are used to develop the
SAMI.

4.3 Agile Principles
Agile principles are the essential characteristics that need to be embodied in a
process before it is considered agile. When writing the Agile Manifesto, the authors
identified 12 principles for agile software development [2].
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.
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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.
In terms of the development of the SAMI, knowing the principles of agility is
important because they play a key role in populating the Agile Levels with Agile
Practices.

4.3.1 The Relation between Agile Levels and Agile Principles
An analogy that helps illustrate the relation between Agile Principles and Agile
Levels takes its inspiration from Wake’s “Slicing the cake” analogy used for dividing
user stories [82]. Think of a development process that is fully agile as a multi‐layer
cake, where each layer of the cake is an agile principle, thereby making this 12‐layer
cake, and that Agile Levels are slices of the cake. To make sure that each slice of the
cake (Agile Level) exemplifies the essence of the whole cake (agility), all the layers
of the cake (Agile Principles) should be present in each slice.
The same concept holds true for the SAMI. To ensure that the Agile Levels embody
the essential characteristics of agility, each level is created by adhering to as many, if
not all, of the Agile Principles. The makeup of each agile level, in terms of Agile
Practices, is guided by the level’s scope of adherence to these Agile Principles. Each
agile level adheres to the Agile Principles for different purposes, depending on the
agile value the level is introducing into the process.
The reason each agile level needs to exemplify all of the Agile Principles is to ensure
that when an organization adopts the Agile Practices within any given agile level it is
not only adopting one aspect of agility (one layer of the cake). If it were to adopt
only one aspect of agility the software development process after the adoption of
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that agile level will not exhibit an agile behavior. Moreover, if each agile level were
to focus on only one or two Agile Principles, then the roadmap to agility is not agile
in and of itself, because it would be following a waterfall approach where the whole
product (agility or an agile process) would only come into existence at the end of the
whole process. Agile promotes itself using the fact that after each iteration there is a
potentially shippable product, which means that at each iteration the product
consists of all of its levels and does not wait to come together only at the end of the
development process.

4.3.2 Identifying the 5 Agile Principles used in the SAMI
The 12 Agile Principles are used as guidelines for populating the Agile Levels with
Agile Practices. However, if all of the 12 Agile Principles are used to define each
agile level, unnecessary complications will be introduced. Careful grouping and
summarization make it possible to identify the five Agile Principles that capture the
essence of all 12 principles. These five Agile Principles guide the development of the
5 Levels of Agility:
•

Embrace change to deliver customer value [17]. The success of a software
development effort is based on the extent to which it helps deliver customer
value. In many cases, the development team, as well as the customer, are in a
continuous learning process as to the requirements necessary to realize
additional customer value. Hence, an attitude of welcoming and embracing
change should be maintained throughout the software development effort.

•

Plan and deliver software frequently [18] [29] [72]. Early and frequent delivery
of working software is crucial, because it provides the customer with a
functional piece of the product to review and provide feedback on. This feedback
is essential for the process of planning for upcoming iterations, as it shapes the
scope and direction of the software development effort.

•

Humancentric [24]. The reliance on people and the interactions among them is a
cornerstone in the definition of agile software processes.
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•

Technical excellence [45] [57]. Agile developers are committed to producing only
the highest quality code possible, because high quality code is essential in high‐
speed development environments, such as the ones characterized as agile.

•

Customer collaboration [18]. Inspired by the original statement of the agile
manifesto, there must be significant and frequent interaction between the
customers, developers, and all the stakeholders of the project to ensure that the
product being developed satisfies the business needs of the customer.

In effect, Agile Principles are used to ensure that each Agile Level embodies
essential characteristics of agility. Figure 21 illustrates the relationship between
Agile Levels and Agile Principles.
Each agile level should contain Agile Practices associated with most, if not all, of the
Agile Principles. The principle reflects the approach that the agile practice uses to
promote the agile quality pertinent to a level. For example, since adopting the
practices within agile Level 1 renders a collaborative process. By adhering to the
technical excellence principle during the creation of that level, Agile Practices and
concepts that are related to technical excellence become part of the set of practices
that makeup the level. Therefore, even when the agile level is focused on
collaboration, it will still contain practices that exhibit technical excellence, and at
the same time, promote collaboration. As for Agile Level 3, it will contain practices
that exhibit technical excellence but promote its agile value – effectiveness.
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Agile Principles
A

B

C

D

E
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3
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Figure 21. Layout of Agile Levels and Principles within SAMI

At this point, the agile measurement index has two dimensions, the Agile Levels and
the Agile Principles. However, the measurement index is empty, as Figure 22 shows,
and cannot be used yet. To complete the rendition of the agile measurement index,
the Agile Levels, by adhering to these five Agile Principles, are populated with Agile
Practices and concepts. The next section provides an explanation of how the agile
measurement index is populated with the Agile Practices and concepts.
Agile Principles
Delivering Customer
Value by Embracing
Change

Planning to
Deliver Software
Frequently

Humancentric

Technical
Excellence

Customer
Collaboration

Level 5: Encompassing
Level 4: Adaptive
Level 3: Effective
Level 2: Evolutionary
Level 1: Collaborative

Figure 22. Empty Matrix of the 5 Agile Levels and 5 Agile Principles
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4.4 Agile Practices
The previous two sections explain Agile Levels and Agile Principles and the
relationship between them. Agile Levels are the basic measurement unit of the SAMI
and are used to assess the agile potential of a project or organization. Each Agile
Level is composed of a synergistic set of Agile Practices that, when adopted, cause
the software development process to realize a new value or quality of agility. Agile
Principles guide the process of populating each Agile Level with the appropriate set
of Agile Practices. Agile Practices are the concrete activities and practical techniques
used to develop and manage software projects in a manner consistent with the Agile
Principles. At the same time, each Agile Practice is categorized under the Agile
Principle that it manifests. Examples of popular Agile Practices include paired
programming, user stories, and collaborative planning.
Industry uses many of the currently known Agile Practices even as new Agile
Practices are being developed. Some Agile Practices are borrowed from other
disciplines and some are created to meet the special development needs of the agile
community. In either case, Agile Practices either replace “non‐agile” practices or
redefine or complement them. For example, user stores are promoted as a
replacement for the traditional requirements specification document and Test
Driven Development (TDD) complements current or traditional development
practices. Paired programming is either a new practice or can be considered a
redefinition of how programmers should work. Although there are advocates and
critics of many of these practices, it is not within the scope of this research to
comment on these practices.
Before populating each Agile Levels in the SAMI with its suitable set of Agile
Practices, a list of all the Agile Practices needs to be known. The approach taken to
identify all the Agile Practices is to collect all Agile Practices used by current agile
development methodologies [51] [57] [3]. Because of the large number of
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redundancies, the collection process includes grouping similar practices together.
Also, some of the names of the practices are changed to reflect a more generic
approach to the practice. After these adjustments, the result is a set of 40 different
Agile Practices. This compilation provides a starting point, but does not by any
means limit Agile Practices to this list only.
The Agile Practices are grouped according to the Agile Principles identified in
Section 4.3. Each of the practices listed used to exemplify and manifest the Agile
Principle above it within the software development process. The compiled list of
Agile Practices (with references) are:
•

Embrace Change to Deliver Customer Value
1. Low process ceremony [60, 72]
2. Client driven iterations [60]
3. Continuous customer satisfaction feedback [64, 77]
4. Evolutionary requirements [60]
5. Reflect and tune process [64, 77]

•

Plan and Deliver Software Frequently
6. Agile project estimation [29]
7. Smaller and more frequent releases (48 weeks) [64]
8. Adaptive planning [60] [29]
9. Risk driven iterations [60]
10. Plan features, not tasks. [29]
11. Maintaining a list of all features and their status (backlog) [57]
12. Continuous delivery [60, 57, 45, 17]
13. Planning at different levels [29]
14. Collaborative planning [72, 27, 60]
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•

Humancentric
15. Ideal agile physical setup [60]
16. Self organizing teams [60, 72, 57, 27]
17. Frequent face‐to‐face communication [72, 27, 18]
18. Collaborative teams [80]
19. Empowered and motivated teams [18]

•

Technical Excellence
20. Test driven development [16]
21. Paired programming [84]
22. No/minimal number of Cockburn’s Level ‐1 or 1b people on team [24, 22]
23. Daily progress tracking meetings [8]
24. Agile documentation [73, 57]
25. User stories [30]
26. Continuous integration [60]
27. Continuous improvement (refactoring) [57, 17, 41, 7].
28. Unit tests [50]
29. 30% of Cockburn’s level 2 and Cockburn’s level 3 people [24, 22]
30. Software configuration management [57]
31. Tracking iteration progress [60]
32. No big design up front (BDUF) [5, 17]
33. Coding standards [51, 82, 68]
34. Knowledge‐sharing tools [60]
35. Task volunteering [60]

•

Customer Collaboration
36. Frequent (collocated) face‐to‐face interaction between developers &
users [17]
37. Customer immediately accessible [22]
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38. Customer contract revolving around commitment of collaboration [45,
64]
39. Customer contract reflective of evolutionary development [45, 64]
40. Customer commitment to work with developing team [18]
This list is not prioritized or ordered in any way. The references associated with
each practice serve as a good starting point for those who wish to gain further
knowledge about the practice. A brief explanation of each practice is included in the
next sections. After compiling the Agile Practices, the next step is to place each
practice in its relative agile level, as illustrated by Figure 23. Each puzzle piece
represents one or more Agile Practices.

Agile Principles
A

B

C

D

E

Agile Levels

5
4
3
2
1

Figure 23. Agile Levels populated with Agile Practices categorized within Agile Principles

The next section focuses on the process by which each Agile Level is populated with
Agile Practices, and how Agile Principles guide this process. The next section
explains the population process through a detailed, working example of how Agile
Level 1 is populated.
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4.4.1 Populating Agile Level 1 with Agile Practices
To populate an Agile Level, one must first recognize the objective of the Agile Level.
For example, the objective of Agile Level 1 is enhancing communication and
collaboration in the software development process.
At this point, the Agile Level is empty and does not contain any Agile Practices (see
Figure 24). The population process moves across the level, focusing on each Agile
Principle separately. The previous section shows the Agile Practices classified under
each Agile Principle. The approach taken to populate an Agile Level is to look first at
each Agile Principle and the Agile Practices related to this principle and attempt to
identify the Agile Practices that promote the overall objective of that Agile Level (in
this case enhancing communication and collaboration).

Agile Principles
Delivering Customer
Value by Embracing
Change

Planning to
Deliver Software
Frequently

Humancentric

Technical
Excellence

Customer
Collaboration

Level 1: Collaborative

Figure 24. Agile Level 1 unpopulated with practices

Identifying Agile Practices related to the First Agile Principle
The first agile principle, delivering customer value by embracing change, provides a
starting point for explaining the process of populating agile level 1. At this point, it
is important to recall the objective of agile level 1, enhancing communication and
collaboration, and then look at the set of Agile Practices related to the Agile Principle
and ask which of the practices, when adopted, would enhance communication and
collaboration within the development process. Below are all the Agile Practices that
manifest the first Agile Principle:
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•

Low process ceremony

•

Client driven iterations

•

Continuous customer satisfaction feedback

•

Evolutionary requirements

•

Reflect and tune process

The key concern is to ascertain if these five agile practices, when adopted, will
enhance communication and collaboration. Different people may have different
answers, which is acceptable. This concept of accepting different answers is further
discussed in Section 4.6, when the tailorability of the measurement index is
discussed. With SAMI, the “reflect and tune” agile practice is included in the first
level of agility, because this practice is concerned with holding retrospectives at
regular intervals within the development process. The objective of this practice is
also to tune the future use of the process to overcome any obstacles or challenges
faced thus far.
Holding these reflecting and tuning retrospectives enhances communication and
collaboration because they provide a forum where the stakeholders can express any
process challenges they have encountered and suggest solutions for them for the
next period of time. At the same time, this agile practice helps deliver customer
value, because the stakeholders can discuss necessary changes in the process and
actually embrace them. Ester Derby and Diana Larsen wrote an informative book
about agile retrospectives [34].
Agile Principles
Delivering Customer
Value by Embracing
Change
Level 1: Collaborative

Planning to
Deliver Software
Frequently

Humancentric

Technical
Excellence

Customer
Collaboration

Reflect and tune
process

Figure 25. Agile Level 1 populated with only one Agile Practice
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At this point in the population process, one agile practice has been identified under
the first agile principle (see Figure 25). If no other practices exist under that
principle that help enhance communication and collaboration, then the population
process moves to the second principle to identify any agile practices under the
second principle
Identifying Agile Practices related to the Second Agile Principle

Moving along to the second agile principle of planning and delivering software
frequently, within this level of agility continues the process of populating Agile Level
1. Again, it is necessary to look at all Agile Practices under the named principle and
try to pick those practices that, once adopted, would enhance communication and
collaboration. The next choice, therefore, is collaborative planning.
Collaborative planning is a common concept used in agile and other collaborative
environments. The agile process encourages all stakeholders in the project to come
together during the planning phase or activities of the project. Even when the
project is large and composed of many teams, it is recommended that
representatives from each be included. This practice increases project visibility and
buy‐in from different groups of stakeholders. Involving more people builds more
loyalty and acceptance of the plan under development and increases the motivation
and empowerment of the individuals on the team [72, 27, 60]. Other than
participation in the decision‐making process, collaborative planning is a powerful
tool for information sharing, negotiation and participation.
The rationale behind choosing this practice for Agile Level 1 is that collaborative
planning represents a step toward establishing a collaborative environment within
the organization. Without collaborative planning, employees may feel left out and,
therefore, not experience ownership of the project. Another possible impediment to
a successful transition to agility is managers who are out of touch with the reality of
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the software development effort, or the developers themselves, and, therefore,
develop a project plan that is impractical and causes frustration within the team. All
these are symptoms of a non‐collaborative environment. The use of collaborative
planning enhances communication and collaboration within the organization
because the client, the developers, and the managers all work together to set the
project plan.
Identifying Agile Practices related to the Third Agile Principle
The human‐centric principle is another agile principle within the first level of agility.
There are many aspects to the human‐centric nature of an agile software process.
After the achievement of all five levels of agility, the organization realizes the full
human‐centric nature of agile software processes. However, since populating the
first level of agility is the focus here, it was only necessary to select those Agile
Practices that help establish a collaborative environment from a human‐centric
perspective. Consequently, in this level of agility there are two human‐centric Agile
Practices, collaborative teams and empowered and motivated teams.
In her latest book [80], Jean Tabaka defines a collaborative team. Her definition is
comprehensive and includes some of the Agile Practices and concepts that are
introduced in higher levels of agility. However, Agile Level 1 adopts only a subset of
the characteristics she has defined for collaborative teams. At this level, supervisors
must empower and equip these teams with the authority to make decisions on their
own. This authority helps motivate the team members, who must believe that they
can solve any problem that team faces. The team members must cooperate with
each other and with other teams. Although these concepts seem simple, they are
often overlooked within software development efforts. To establish true agility in a
software development process, a conscious effort must be made to introduce and
maintain these values and characteristics within the team.

93

Agile Principles
Delivering Customer
Value by Embracing
Change
Level 1: Collaborative

Reflect and tune
process

Planning to
Deliver Software
Frequently
Collaborative
planning

Human-centric

Technical
Excellence

Customer
Collaboration

Collaborative teams
Empowered and
motivated teams

Figure 26. Agile Level 1 after populated three Agile Principles

After identifying the Agile Practices that serve the first three Agile Principles, Agile
Level 1 encompasses four Agile Practices (see Figure 26).

Identifying Agile Practices related to the Fourth Agile Principle
The populating of Agile Level 1 continues with the technical excellence principle, for
which three Agile Practices are chosen. The practices selected are coding standards,
knowledge sharing tools, and task volunteering. All three of these practices promote
enhancing communication and collaboration from a technical excellence
perspective.
Even tools that focus primarily on promoting high quality software development
have a communication or collaboration aspect to them. Coding standards are
important for collaboration, because when people start collaborating and
cooperating, coding standards help people understand shared code more easily [51,
82, 68]. The promoting of a collaborative and cooperative environment means that
while the developers write code they need to make sure they can collaborate from a
coding perspective. Coding standards facilitate that level of collaboration because
they create a “common language” between all the developers. In other words, once
someone opens the code of someone else, just by looking quickly through it and
knowing these standards, he or she can read and comprehend the code with ease. It
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was interesting to find out that in the results of the March 2006 Agile Adoption Rate
Survey conducted by Scott W. Ambler, have shown that the agile practice most often
adopted by organizations was coding standards. About 40% of the more than 4000
participants said they had adopted common coding guidelines.
The second agile practice chosen for Agile Level 1 to enhance communication and
collaboration from a technical perspective was the use of knowledge sharing tools.
Knowledge sharing tools could be electronics such as wiki, blogs or they could be
simple whiteboards or walls. Continuously sharing project information through
these knowledge‐sharing tools helps to establish a collaborative environment while
at the same time sharing technical information and hence enhances the technical
excellence of the overall software development process. Another benefit of having
knowledge sharing tools is increasing project visibility, which, in turn, increases
loyalty and the feeling of ownership. This helps support another practice discussed
in the previous principle, empowered and motivated teams. In summary, knowledge
sharing tools such as blogs, wikis and forums help to document and maintain the
information and knowledge exchange that occurs between people and enables
others to learn from that, thereby promoting even more collaboration [60].
The last practice chosen related to the technical excellence principle that promotes
collaboration is to allow the developers to volunteer for tasks rather than have the
manager assign the tasks to them. It is a rather simple practice that is carried out
usually during planning meetings. In a planning meeting once the list of tasks has
been generated, the project manager should encourage people to volunteer and
commit to tasks that they choose based on their preference. Besides increasing the
employee’s motivation and job satisfaction rate, the freedom that this practice gives
results in a higher quality performance from the employees than they are likely to
give when a manager assigns the tasks. If no one volunteers for a particular task, it
is the team's collective responsibility to complete that task, instead of the managers
responsibility to assign it to someone.
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Identifying Agile Practices related to the Fifth Agile Principle
The last agile principle, “customer collaboration,” suggests that to promote a
collaborative environment the customer too has to commit to working with the
development team. It is important to have “customer commitment” as a practice in
Agile Level 1, because many Agile Practices found in upcoming Agile Levels depend
on some degree of the customer’s interaction and collaboration. Therefore, the
customer needs to make a commitment at this level to work with the development
team. Although some might think of the customer’s willingness to collaborate as the
default, in some situations a customer, reluctant to exert additional effort expects
the contractor to provide the majority of the project's effort [57].
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Figure 27. Agile Level 1 populated with Agile Practices

By identifying the Agile Practices under the last Agile Principle, the population
process of Agile Level 1 is complete (see Figure 27). We emphasize that the
placement of the practices in the SAMI is not the focus of the measurement index.
The SAMI structure is what is fundamental. In addition, the positioning of the
practices is subject to change from one user to another. We detail how this works in
Section 4.6, which discusses the tailorability of the measurement index.
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The procedure to populate Agile Levels 2 through 5 is similar to that of Agile Level 1.
The following section briefly discusses Agile Levels 2 through 5 and their associated
Agile Practices.

4.4.2 Agile Practices within Agile Level 2
Agile Level 2 encompasses a set of Agile Practices that work together synergistically
to deliver software incrementally in shorter cycles. Similar to Agile Level 1, Agile
Principles guide the process of populating Agile Level 2 with its corresponding Agile
Practices. The following is a brief discussion about Level 2 Agile Practices populated
from each Agile (Figure 28).
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Figure 28. Agile Level 2 populated with Agile Practices

Evolutionary Requirements is the most important agile practice that helps the
delivery of software incrementally in shorter iterations. It suggests that
requirements should be iteratively evolved instead of being fully developed in one
major specification effort [60]. Agile practitioners argue that upfront requirements
elicitation is ineffective. The reason is that requirements are bound to change.
Therefore, eliciting known requirements and leaving the rest to evolve based on the
customer’s feedback yields the best value to the customer and prepares the process
to embrace change.
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Continuous Delivery, another Agile Practice within Level 2, focuses on the notion of
delivering the product in small iterations at regular intervals. The emphasis is on
regular intervals, because having firm deadlines for each iteration ensures the team
has to divide the product (and not deliver it all at once) in order to meet the given
timeframe for each iteration. The duration of the iteration is irrelevant at this Agile
Level. Another Agile Practice in Level 4 defines the duration of these iterations, and
ensures they are short. On a side note, it is common to see agile practices in lower
Agile levels to be of generic nature, and agile practices in higher Agile levels to be
more specific. This is due to the fact that in the lower levels the project is still being
introduced to these new agile concepts, and then later as they become more agile
(i.e. aspire for higher agile levels) , these concepts will be manifested through more
specific practices.
Since the development process is now delivering the product in iterations on a
regular basis, another Agile Practice, Planning at different levels, is needed to ensure
that the project teams maintain a plan for both the overall product development
lifecycle and the individual iterations. Usually two levels of planning occur in agile
projects: Release planning (dealing with the overall product) and iteration planning
(dealing with current iteration).
From a technical excellence perspective, it is crucial now at this level to have some
tool for Software Configuration Management (SCM). SCM tools help control the
different versions and iterations of the software being developed. Another agile
concept found in this level is Tracking Iteration Progress, which is concerned with
the team having a means by which they can measure the progress of the
development effort within each iteration. This concept does not dictate a particular
method to fulfill this tracking. It emphasizes, however, the need to have it. In Agile
Level 4, another Agile Practice (Daily progress tracking meetings) defines a
particular way to achieve this agile concept.
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No Big Design Up Front (No BDUF) is another agile practice that ensures the product
is being developed using an evolutionary approach. BDUF is where a "big" design is
created before coding and testing takes place, as in a typical waterfall development
process. In Agile development design is not a one‐time, upfront phase, it occurs
throughout the development process.
The last Agile Practice within Agile Level 2 is customer contract reflective of
evolutionary development. This practice ensures the customer understands the
evolutionary nature of the development process. It also does not define individual
milestones when all the requirements and design documents are completed. If the
contract does so then the evolutionary nature of the whole process is in jeopardy.
The contractor will want to meet these deadlines and therefore will not work using
an evolutionary approach. Milestones in contacts that are reflective of the
evolutionary development approach are usually defined around iterations or
releases.
By adopting these agile practices the software development process can deliver
software early and continuously and hence fulfills the goal of Agile Level 2. Once the
development process is evolutionary (i.e. Agile Level 2 is archived), the project is
ready for a higher level of agility. This is manifested in the project’s ability to
develop high quality working software in an efficient and effective manner which is
the objective of Agile Level 3. The following section presents the different agile
Practices in Agile Level 3 that help the level fulfill its objectives.

4.4.3 Agile Practices within Agile Level 3
Before achieving Agile Level 3, the organization should have already adopted all the
practices in Agile Level 1 and 2. Now that communication and collaboration have
been instilled in the development process, and the development process is
delivering software early and frequently, the objective of Agile Level 3 is to increase
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the efficiency and effectiveness of the development process. This is achieved by
encouraging the adoption of more engineering practices that enable the
development of high quality working software. This is important because Agile
Level 4 focuses on embracing change, and therefore Agile Level 3 must ensure the
development process is effective, efficient, and stable (by adopting more
engineering practices). To ensure the development process produces quality
software in an efficient and effective manner, the SAMI suggests the adoption of nine
different Agile Practices (see Figure 29).
Risk Driven Iterations help tackling risk elements as early as possible. Mitigating
those risks early ensures that the project team does not spend a considerable
amount of time building a system that they cannot complete. By catching these
issues early, the development process becomes more effective.
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Figure 29. Agile Level 3 populated with Agile Practices

Another agile concept in Level 3 is to make sure that the team is Planning Features
not Tasks. The customer usually expresses their needs as features in terms of the
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customer’s domain vocabulary (e.g. an electronic shopping cart). Tasks, on the other
hand, are usually expressed in the developer’s terms and are not understandable to
the customer (e.g. build an interface). One of the main reasons why planning should
be done in terms of features not tasks is to prepare the development process for
Client Driven Iterations (an Agile Practice in Agile Level 4). Another reason is that
the planning is done in terms of features, when a certain feature changes or is
removed the impact it has on the planning process is minimized.
Maintaining a list of all features and their status (i.e. backlog) is another agile
practice in this level. The product backlog is a list of the business and technical
requirements for the system being built or enhanced based on the current
knowledge of the system. This practice includes the tasks for creating the backlog,
and controlling it consistently during the process by adding, removing, specifying,
updating, and prioritizing the backlog items. In this Agile Level the concern is not
about who maintains this list or has authority to change it, the focus is to ensure
such a backlog exists.
From a human‐centric perspective, having an efficient and effective development
process entails establishing efficient and effective communication between the
members of the team. Having frequent facetoface communication is one of the
means to ensure that communication is more effective [24] [6]. Another human‐
centric Agile Practice is that of selforganized teams. A self‐organized team is
empowered by management to make decisions on their own without waiting for
management’s approval. These teams are usually cross‐functional and the roles of
individuals are not defined. When the team is given a task, it becomes the
responsibility of the whole team, collectively, to finish it, not a specific person on the
team. Management treats self‐organizing teams as one entity without distinguishing
between the individuals of the team. The importance of having self‐organizing
teams in this particular agile level is that, as the authors of the Agile Manifesto
highlighted, “the best architectures, requirements, and designs emerge from self‐
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organizing teams”, and it is in this Agile Level that it is crucial that the project
develops the highest quality of working software.
In Agile Level 3, there are four agile practices found under the technical excellence
agile principle. The first agile practice under this principle is Continuous Integration.
Continuous Integration is a software development practice that encourages
members of a team to integrate their work frequently. It is preferred that each
integration is verified by an automated build tool in order to detect any integration
errors as quickly as possible. This approach leads to significantly reduced
integration problems and allows a team to develop cohesive software more rapidly
[36].

Another Agile Practice recommended to improve effectiveness of the

development process and make it ready to embrace change is that of Continuous
Improvement (aka Refactoring). Refactoring is an essential practice to be adopted at
Agile Level 3 because of the project evolutionary development process (assumed
after Agile Level 2). Agile development addresses the issue of continuously
developing and improving a system’s design by the use of refactoring [41] [7].
Refactoring involves rewriting the code to improve its structure, while explicitly
preserving its behavior, and is sometimes informally referred to as "cleaning up the
code". Therefore, regularly refactoring the code is necessary since evolutionary
requirements are adopted (from Agile Level 2). In general, the refactoring process
focuses on removing code duplication (a sign of poor design that might be
introduced due to no Big Design Up Front). Additionally, refactoring increases the
cohesion of the code, while lowering its coupling, which makes the system more
ready to embrace change without “breaking” other parts of the system.
Refactoring is strongly supported by comprehensive testing to be sure that as the
design evolves, nothing is broken. Thus, organizations are encouraged to adopt Unit
Tests, another agile practice in this level. Unit tests are code procedures used to
validate that individual units of source code are working properly. A unit of source
code is the smallest testable part of an application. For example, in procedural
programming a unit may be a function or procedure, while in object‐oriented
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programming, the smallest unit is usually a class. A unit test provides a strict,
written contract that the piece of code must satisfy. While in an agile development
process it is highly recommended for unit testing to be automated through a testing
framework, it may still be performed manually.
The last agile practice in Agile Level 3 is to have 30% of the team be Cockburn Level 2
or Cockburn Level 3 people. Cockburn’s people levels are directly related to the
amount of experience the developer has. Inspired by the martial art of Aikido,
Alistair Cockburn has discussed the three levels of listening at which people are
placed [24]. Cockburn has identified three levels of understanding people have
when they approach new material and has argued that a person’s level of
understanding is directly linked to his or her experience in the domain. Barry
Boehm adapted these levels of generic understanding and created a measurement
index to qualify the competency of the developer based on his or her understanding
of the core concepts of programming, especially object oriented programming.
While this measurement index is incomplete, it is a good starting point for creating a
way to measure the competency of the developers not in terms of a set of generic
skills, but in terms of their understanding of how to this approach object oriented
programming. Table 11 identifies the characteristics expected from developers at
each of the Cockburn’s Levels.

Level

Characteristics

3
2
1A

Able to revise a method (break its rules) to fit an unprecedented new situation
Able to tailor a method to fit a precedented new situation
With training, able to perform discretionary method steps (e.g., sizing stories to fit
increments, composing patterns, compound refactoring, complex COTS integration). With
experience can become Level 2
With training, able to perform procedural method steps (e.g. coding a simple method,
simple refactoring, following coding standards and CM procedures, running tests). With
experience can master some Level 1A skills.
May have technical skills, but unable or unwilling to collaborate or follow shared
methods.

1B
‐1

Table 11. Cockburn's Levels
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At Agile Level 3, the team needs to consist of developers who can handle new and
unexpected problems because they are adopting many new technical practices, that
is why Cockburn’s Level 3 and Level 2 people are important elements of the team.
Before presenting the Agile Practices in Level 4, the is an important reason why the
agile practice regarding the competency of the team members (Cockburn’s Levels) is
in the same Agile Level as that of self‐organizing teams. The explanation stems from
Ken Blanchard and Paul Hersey’s theory of Situational Leadership, which explains
the relation between the issue of personnel competence and self‐organizing teams
[44]. Blanchard and Hersey have characterized leadership style in terms of the
amount of direction and support that the leader provides to his or her followers.
They have categorized all leadership styles into four behavior types. Additionally
their theory argues that leaders should not always use one leadership type, because
leadership depends on two factors, the commitment and competence of the
followers.
•

Directing Leaders: make and announce decisions. Used with low competence,
high commitment followers

•

Coaching Leaders: seek ideas and suggestions from the followers, but make
the decisions. Used with followers with some competence and low
commitment

•

Supporting Leaders: facilitate day‐to‐day decisions, such as task allocation
and processes, that are now the responsibility of the followers. Used with
followers that have high competence and variable commitment

•

Delegating Leaders: give control to the followers and decide the time and
extent of their own involvement.

Used with high competence, high

commitment followers
With this theory in mind, the agile practice of having selforganizing teams implies
that management should give the employees control over the decision making
process. This is similar to the Supporting and Delegating leadership styles, which
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Blanchard and Hersey recommend should be practiced only when there are
competent individuals on the team. This is why competence‐related practices are
not introduced until Agile Level 3, the same level in which the practice of self
organizing teams is introduced.
After adopting the Agile Practice in Agile level 1, 2 and 3, the development process
should be ready to move to the next level of agility, Agile Level 4.

4.4.4 Agile Practices within Agile Level 4
The practices in Agile Level 3 focus on increasing the overall efficiency and
effectiveness of the software development process by adopting certain engineering
practices that help stabilize and automate the development process. Establishing
these practices first helps prepare for Agile Level 4, which focuses on responding
and embracing change through multiple levels of feedback. This section presents an
overview of the nine agile practices that enable Agile Level 4 to achieve its objective
(see Figure 30).
One of the key Agile Practices enabling the development process to be responsive to
change (i.e., adaptive) is to have Client Driven Iterations. Client‐driven iterations
imply that the client dedicates the choice of features for the next iteration. This
makes the client in control and able to change the system based on whatever they
perceive as the highest business value to them. In this way, the client steers the
project, iteration by iteration, requesting the features that they currently think are
most valuable based on their latest insight, rather than speculatively at the start of
the project. The customer has ongoing control to change the system as fresh
information arises, and the development process should easily embraces these
changes. Another agile practice that is supplementary to Client Driven Iterations is
Continuous customer satisfaction feedback. Continuous feedback is crucial to ensure
the customer is satisfied with what is being developed. If customer satisfaction or
acceptance is only sought at the end of a project, then there is a significant risk that
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what has been developed is not what the customer actually needs. Moreover, when
the customer requests a change in the system, it is crucial to gather their feedback to
ensure the change implemented is satisfactory. If this practice is overlooked, more
time and much effort are wasted. Hence in highly adaptive environments, such as
Level 4 of agile software development, gathering frequent feedback from the
customer is essential to ensure that the right product is being developed.
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Figure 30. Agile Level 4 populated with Agile Practices

Looking back at Agile Level 2, under the “Planning to deliver Software Frequently”
Agile Principle, there is a practice named “Continuous Delivery.” A more specific
version of this agile practice is what is found in Agile level 4, under the same
principle, and is titled “Smaller and more frequent releases (48 weeks).” Smaller and
more frequent releases (4‐8 weeks) encourages organizations to keep the
timeframe for the releases small and limit them to 8 weeks. This practice focuses on
the timeframe for each release not iteration. Usually building a release will include
multiple iterations. Therefore, while not explicitly restricting the timeframe for
iterations, naturally when the release timeframe is reduced, the iteration timeframe
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should be reduced accordingly. Having shorter releases helps the development
process’s ability to embrace change. Once a release is completed, feedback is
obtained and used to adapt the next release. If the time between releases is long, it
means additional time and effort will be invested into the product before feedback is
obtained. The risk is that this feedback may change the direction of the product, and
therefore it would have been much better to find that change of direction as quick as
possible. The next, and closely related, agile practice is Adaptive Planning. In general,
the more time spent on a project, the more knowledge one acquires about it. Many
people invest so much time creating a plan for the entire project at the beginning
(when they have the least knowledge about the project) and avoid planning during
the project (when more information becomes apparent). Adaptive Planning delays
developing an iteration details until immediately before the following iteration, and
therefore incorporates all the feedback obtained including what is learned from the
previous iteration. Adaptive planning helps organizations embrace change because
the focus shifts from adapting to a plan (which make people less embracing of
change) to continuously planning based on the latest feedback obtained (which
inherently promotes the culture of welcoming change).

In Agile Level 4, under the technical excellence principle, there are three agile
practices. The first is daily progress tracking meetings. As mentioned earlier, this
agile practice is a more specific version of another agile practice (Tracking Iteration
progress) located in Agile Level 2. The key to daily progress tracking meetings is the
word daily. From the start of Agile Level 4 one can notice the fast‐pace nature of this
level. This is where the agility of the development process is really put to test. The
development process will need to respond to growing demands while still
producing high quality working software. Therefore, to survive in a fast‐paced
adaptive environment, the team must stay informed on a daily basis regarding the
status of the iteration. Another important agile practice that is Agile Documentation
[73]. Until Agile Level 4, documentation is not mentioned, despite the fact that it is
one of the first “negative” things mentioned about Agile Software development.
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Nevertheless, Agile Documentation discourages writing unnecessary requirements,
design or management documents for two main reasons [17] [60]. The first reason
is that agile practitioners have recognized that there is a cost associated with
developing and maintaining documentation. The second reason is

that

documentation does not deliver value to the customer, while working software
does. Therefore, minimal documentation is promoted in agile development, because
it gives the customer a better and earlier return on investment – valuable working
software instead of perceived invaluable documents.
The last Agile Practice under the technical excellence agile principle is User Stories. A
user story is an agile practice where software system requirements are formulated
as one or two sentences in the everyday language of the user. User stories, together
with acceptance tests, are used for the specification of requirements in some agile
software engineering methods. Each story must be short enough to fit on the side of
a note card. The customers should write the stories for the software project; these
stories are the way they influence development. User stories are, therefore, a quick
way of handling customer requirements without having to deal with large formal
requirement documents and tedious tasks related to maintaining them. This helps
the development process respond faster and with less overhead to rapidly changing
real‐world requirements.
The final two Agile Practices within Agile level 4 are related to Customer
Collaboration. The first practice is to have the CRACK Customer immediately
accessible. A CRACK Customer refers to a customer who is Collaborative,
Representative, Authorized, Committed and Knowledgeable. These characteristics
are important because they address a number of issues that emerge during the
development process. At this level, the focus is not where this CRACK customer is
located, the focus is on how responsive they are. To cope with the fast‐paced
environment where change is welcomed and embraced, the team must have
immediate access to a CRACK Customer to address all their questions and concerns
as they arise. The next, and last, Agile Practice in this level is to have the customer
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contact revolve around commitment of collaboration not features or requirements.
This is one of the ultimate factors that enables organizations to embrace change and
actually welcome it. Usually the customer contract contains a list of features or
requirements that one must deliver or else they are at risk of not getting the money
or legal prosecution. In either way the organization usually prefers to “not welcome
change” and just deliver what they were contracted for and get the money. What
this practice want to achieve is to have the customer agrees to contract the degree
and amount of collaboration we have not the list of requirements or features.
With the adoption of all the practices in Agile Level 4, the organization aspires for
even a higher level of agility, Agile Level 5. The next section presents the agile
practices found within Agile Level 5.

4.4.5 Agile Practices within Agile Level 5

Agile Level 4 builds upon the communication and technical foundations established
by Agile levels 1 through 3. Agile Level 4 takes the development process to a new
level of agility by enabling it to respond to change. The next level of agility, Agile
Level 5, focuses not only on the development process, but also on the culture. Agility
is essentially a culture, and it is important to have an environment that is reflective
and supportive of the agile nature of the software development process. Therefore,
Agile Level 5 concentrates on establishing an all‐encompassing environment to
sustain and foster agility throughout the organization. This section presents the
seven agile practices that enable Agile Level 5 to achieve its objective. These can be
seen in Figure 31.
The first agile concept is that of having Low Process Ceremony in the organization.
Process Ceremony is the level of paperwork involved with a process. For example,
an organization with high process ceremony would require that change requests be
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signed by at least three levels of management. It is obvious that high process
ceremony jeopardizes the very essence of agility, being responsive to change.
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Figure 31. Agile Level 5 populated with Agile Practices

Under the “Planning and Deliver Software Frequently” agile principle, most of the
practices are related to planning. However, in Agile Level 5 the focus moves to a
more fundamental point, which is Agile Project Estimation. This is an important
practice because plans are only as good as the estimates they are based on. At the
same time, highly dynamic and changing environments, such as the agile
environment, needs an estimating technique that is flexible without jeopardizing
accuracy. Agile Project estimation can be done in various ways; two of the most
popular are story points and ideal days [29].
From a human‐centric perceptive, having the Ideal agile physical setup helps
establish the right environment for the agile software development to thrive in.
Many different physical setups are suitable for agile development. The key to most
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of these physical setups is to have the whole team together in one room with no
cubicles or dividers. The objective is to have as much tacit knowledge flow between
all the team members. Accessibility to team members becomes instantaneous and
lines are immediately established. The physical setup of an agile working
environment also deals with the way the tables are setup in the room, the
equipment available in the room (white boards, projectors…etc) and also the way
the walls are utilized as information radiators [24] [45].
A famous agile practice is Test Driven Development (TDD). Test‐Driven Development
(TDD) is a software development technique that involves repeatedly first writing a
test case and then implementing only the code necessary to pass the test.
Practitioners emphasize that test‐driven development is a method of designing
software, not merely a method of testing. Adopting TDD results in a culture change
related to testing, designing and requirements. Additionally, adopting TDD requires
that the developers have a certain level of comfort with automated unit testing.
There is a rhythm to TDD. First the developer creates one test to define some small
aspect of the problem at hand. Then s/he creates the simplest code that will make
that test pass. Then s/he creates a second test. Now the programmer adds to the
code they just created to make this new test pass, but no more! Not until they have
yet a third test. S/he continues until there is nothing left to test. The code created is
usually simple and concise, implementing only the features wanted. Other
developers can see how to use this new code by browsing the tests.
Another Agile Practice that is reflective of a culture change is Paired Programming.
Paired programming is an agile practice that requires two software engineers to
participate in a combined development effort at one workstation. Each member
performs the action the other is not currently doing; for example, while one types in
unit‐tests the other thinks about the class that will satisfy the test. The person doing
the typing is known as the driver, while the person guiding is known as the
navigator. It is often suggested that the two partners switch roles at least every half‐
hour or after making a unit test. When an organization starts using Paired
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Programming an environment of technical excellence is created because of the
immense sharing of expertise that occurs from developers working together.
Additionally, a sense of collective ownership of the code emerges where code is not
owned by one person, but multiple people.
Since the competence levels of developers plays a significant part in agile software
development, the SAMI requires the team to have more competent people on it at
the higher levels of agility. A project aspiring for Agile Level 5 should have no or a
minimal number of Cockburn level 1 or 1b people on the team. As explained earlier
in 4.4.3 Cockburn Level 1B in Level ‐1 developers have the least experience and are
not able or willing to collaborate which can hamper the transition to agility; this is
why their presence is discouraged at Agile Level 5. Agile practitioners have said that
competent people are necessary because of the nature of the fast‐paced
development process and the constant need to be responsive to change.
The final agile practice in Agile level 5 is to have frequent facetoface interaction
between developers and users (collocated). It is ideal to have not just the developers
collocated by also have the customer and users in the same room. This ensures
almost instant feedback and incredible communication.
The previous explanations about the positioning of the Agile Practices show that
there is synergy created when the practices of each agile level are put together and
adopted together. That is why it is not recommended to encourage people to jump
levels and try to adopt practices of a higher level before they have adopted all the
practices in the lower levels. Table 12 consolidates all the Agile Levels and their
Agile Practices, categorized by the Agile Principle they fall under. It is important to
emphasize that the population of the SAMI is not fixed, and is subject to people’s
experience.
In the previous sections we highlighted our rational for positioning each practice in
their respective levels. Through time and experience our opinions may change on
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where certain practices would be best situated. What is key to remember is that the
positions of the practices in the measurement index is not the focus of the
measurement index, it is the structure of the SAMI that is fundamental. The
tailorability of the SAMI is discussed in greater detail in Section 4.6

Agile Principles
Embrace Change to
Deliver Customer
Value
Level 5
Encompassing
Establishing a
vibrant
environment to
sustain agility

Low process
ceremony [60, 72]

Plan and Deliver
Software Frequently
Agile project
estimation [29]

Human-centric
Ideal agile
physical setup
[60]

Technical Excellence
Test driven
development [16]
Paired programming
[84]

Customer
Collaboration
Frequent face-toface interaction
between developers
& users (collocated)
[17]

No/minimal number of
level -1 or 1b people
on team [24, 22]
Level 4
Adaptive
Responding to
change through
multiple levels of
feedback

Client driven
iterations [60]

Smaller and more
frequent releases (4-8
weeks) [64]

Continuous
customer satisfaction
feedback [64, 77]

Daily progress tracking
meetings [8]
Agile documentation
[73, 57]

Adaptive planning
[60] [29]

User stories [30]

Level 3:
Effective
Developing high
quality, working
software in an
efficient an
effective manner

Risk driven iterations
[60]
Plan features not
tasks. [29]
Maintain a list of all
features and their
status (backlog) [57]

Self organizing
teams
[60, 72, 57, 27]
Frequent
face-to-face
communication
[72, 27, 18]

CRACK Customer
immediately
accessible [22]
Customer contract
revolves around
commitment of
collaboration [45,
64]

Continuous integration
[60]
Continuous
improvement
(refactoring)
[57, 17, 41, 7].
Unit tests [50]
30% of level 2 and
level 3 people [24, 22]

Level 2:
Evolutionary
Delivering
software early and
continuously

Evolutionary
requirements [60]

Continuous
delivery [60, 57, 45,
17]

Software configuration
management [57]
Tracking iteration
progress [60]

Planning at
different levels [29]

Customer contract
reflective of
evolutionary
development [45,
64]

No big design up front
(BDUF) [5, 17]
Level 1:
Collaborative
Enhancing
communication
and collaboration

Reflect and tune
process [64, 77]

Collaborative
planning [72, 27, 60]

Collaborative
teams [80]

Coding standards
[51, 82, 68]

Empowered and
motivated teams
[18]

Knowledge sharing
tools [60]

Customer
commitment to work
with developing
team [18]

Task volunteering [60]

Table 12. SAMI populated with Agile Practices
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The identification of the agile level and its principles and the Agile Practices and
concepts inside each level, has completed the foundation of the agile measurement
index. The last component, the indicators, is the actual means used to measure the
degree of agility for a development process. The next section discusses indicators in
detail.

4.5 Indicators
Thus far, SAMI, with its levels, principles and practices, only offers a roadmap for
agile adoption efforts. Its levels and practices give organizations guidance about
which practices to adopt first and the sequence of adoption. Moreover, the
measurement index, as detailed thus far, is not capable of assessing the agile
potential of a project or organization, because it lacks assessment indicators.

4.5.1 Introduction to Indictors
Basically, indicators are questions the assessor uses to assess certain characteristics
of an organization or project, such as its people, culture and environment, in order
to determine the entity’s current or target level of agility. A set of indicators, or
questions, should accompany each agile practice or concept in the measurement
index. These indicators are used to assess the readiness of the organization or
project to adopt an agile practice The SAMI employs over 300 indicators developed
for the Agile Practices identified within the agile measurement index.
The objective of the indicators is to assess how ready the organization is to adopt a
certain agile practice. Therefore, the indicators associated with each agile practice
are concerned with assessing organizational characteristics that could influence the
extent to which the organization is ready to adopt that agile practice.

The
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organizational or project characteristics usually assessed to determine the
readiness for a practice are:
•

Customers: the project’s customers and clients

•

Developers: the technical staff involved with the development of the project

•

Managers: the managers or executives overseeing the project and involved
with decision making

•

Tools: the software tools used within the organization or for a certain project

•

Culture: the overall culture of the people within an organization or the
project team

•

Project management: the procedures and practices related to managing
projects in the organization

•

Software Process: the activities and artifacts related to the software
development process in the organization

•

Physical environment: the physical layout of the organization and the
geographical and geo‐spatial distribution of its employees

Since indicators are essentially questions, someone must be responsible for
answering them. The customer is responsible for answering some of the indicators,
while the developers and the managers answer still another group of indicators.
Each of the indicators attempt to assess the group’s opinion or feeling toward a
certain concept or idea. The assessor usually answers indicators related to
observing an activity or reviewing an artifact. Table 13 and Table 14 list some
sample indicators that are used to assess the extent to which an organization is
ready to adopt the agile practice of collaborative planning. Table 13 depicts some
sample indicators that the developers should answer, and Table 14 shows some
sample indicators that the managers should answer.
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Indicator #

Statements

Nominal Values

OR1_D1

Your manager listens to your opinions
regarding technical issues

Strongly
Disagree

Tend to
Disagree

Neither Agree
nor Disagree

Tend to
Agree

Strongly
Agree

OR1_D5

You would like to participate in the
planning process of the project you will
work on.

Strongly
Disagree

Tend to
Disagree

Neither Agree
nor Disagree

Tend to
Agree

Strongly
Agree

OR1_D7

It is acceptable for you to express
disagreement with your manager(s)
without fearing their retribution.

Strongly
Disagree

Tend to
Disagree

Neither Agree
nor Disagree

Tend to
Agree

Strongly
Agree

Table 13. Sample indicators to be answered by the developer

Indicator #

Statements

Nominal Values

OR1_M3

You usually seek your subordinates’
opinions before making a decision.

Strongly
Disagree

Tend to
Disagree

Neither Agree
nor Disagree

Tend to
Agree

Strongly
Agree

OR1_M5

You frequently encourage your
subordinates to find creative solutions
to problems.

Strongly
Disagree

Tend to
Disagree

Neither Agree
nor Disagree

Tend to
Agree

Strongly
Agree

OR1_M9

Developers should aid in the planning
of a project.

Strongly
Disagree

Tend to
Disagree

Neither Agree
nor Disagree

Tend to
Agree

Strongly
Agree

Table 14. Sample indicators to be answered by the manager

The indicator number (first column) is used to identify and reference the indicator.
The first two letters in the indicator’s number (OR) mean that these indicators are
concerned with assessing organizational readiness. The next numeral (1) represents
the agile level of the agile practice to which these indicators are related. Since
collaborative planning is an agile practice within Agile Level 1, the numeral used is
(1). The letter after the underscore ( _ ) refers to the type of person who should
provide an answer for the indicator. The four letters used for that position are:
•

A: denoting an indicator that the assessor, or the person conducting the
assessment, needs to answer

•

D: denoting an indicator that the developer, or anyone on the development
side of the project, needs to answer

•

M: denoting an indicator that a manager, or anyone performing management
related tasks for to the project, needs to answer

116

•

C: denoting an indicator that a customer executive, or a decision maker from
the entity contracting to develop the software, needs to answer

A sequential number is used as the last digit in the indicator’s number. The indicator
itself (which can be seen in the second column) is usually a statement or question
that needs a response. Most indicators are based on a 5‐point Likert summated scale
(third column), from 1 “strongly disagree” to 5 “strongly agree.” A small number of
indicators are based on other 5‐point scales that are more appropriate to the
organizational characteristic being assessed.

4.5.2 Organization of the Indicators
This discussion of the sample indicators provides a starting point for an explanation
of the organization and structure of these indicators within the agile measurement
index. Each agile practice is associated with a set of indicators that measure the
extent to which the organization is ready to adopt the associated agile practice. The
Goal Question Metric approach (GQM) [13] and the Objectives Principles Attributes
(OPA) Framework [9] influenced the approach used to devise the indicators for each
practice. Each indicator is designed to measure a particular organizational
characteristic (discussed earlier) necessary for the successful adoption of the agile
practice associated with the indicator. In other words, the goal is to assess the state
of a certain organizational characteristic and then determine if the state of that
characteristic is supportive of the adoption of the practice. For example, to assess
the readiness of an organization to adopt collaborative planning, the assessor need
to ascertain if its management style is suitable for the adoption of the agile practice.
Hence, Management Style is the organizational characteristic assessed. The goal
behind assessing the management style is to determine whether a collaborative or a
command‐control relation exists between managers and subordinates. The
management style is an indication of whether management trusts the developers
and vice‐versa.
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Therefore, the first step in identifying the indicators for an agile practice is to
identify the organizational characteristics that need to be assessed in order to
determine the extent to which the organization is ready to adopt the practice. Figure
32 shows the different organizational and project characteristics that need to be
assessed for the Agile Practices in Level 1.

Collaborative Planning

Management Style (M=7,D=4)
Management’s Buy-in (M=2)
Management Transparency (M=4)
Power Distance (M=1,D=4)
Developers Buy-in (D=1)
Planning Activity Exists (M=2,A=1)

Task Volunteering,
not Task Assignment

Management’s Buy-in (M=2)
Developers’ Buy-in (D=1)

Collaborative Teams

Interaction between developers (M=1,D=1)
Belief in Collectivism (D=1)
Developers’ Buy-in (D=4)

Empowered and
Motivated Teams

Empowerment of Developers (M=2,D=3)
Motivation of Developers (D=6)
Management’s Trust to Developers (M=4,D=1)

Coding Standards

Developers’ Buy-in (D=2)
Existence of Coding Standards (A=1)

Knowledge Sharing

Developers’ Buy-in (M=1,D=2)
Management’s Buy-in (M=5)
Availability of Knowledge Sharing Tools (A=1)

Reflect and Tune Process

Developers’ Buy-in (D=1)
Management’s Buy-in (M=1)
Ability to Change and Improve Process (M=3,D=3)

Figure 32. Organizational Characteristics assessed for practice in Agile Level 1

While the typical structure for an indicator hierarchy is a tree (as in Figure 32),
there are cases when the indicator structure can be an acyclic graph. This occurs
when the same question (indicator) is used to assess two different organizational
characteristics or when two different agile practices depend on the same
organizational characteristic. This distinction between the structure being a tree or
an acyclic graph has no direct impact on the assessment process but it is a point that
is worth mentioning.
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The assessor has two ways to identify the organizational characteristics that need
assessment to determine an organization’s readiness for an agile practice. The first
is commonsense and the second is experience and technical literature. The first is
self‐explanatory, because determining the organizational characteristics for some
Agile Practices is a matter of common sense. For example, making sure that there is
a developers’ buy‐in before adopting coding standards is common sense. However,
the main source of inspiration and the basis for selecting organizational
characteristics to be assessed to determine the organizational readiness to adopt a
practice consists of information gathered from agile consultants and coaches and
the technical literature. Both of these sources are based on consultants’ experiences.
Besides using common sense for some obvious Agile Practices, technical literature is
the second source for identifying organizational characteristics used in assessing
the readiness of an agile practice in SAMI. Some of these sources include [71, 57, 67,
80, 19, 31, 76].

Category of
Assessment

Area to be
assessed

Characteristic(s)
to be assessed

Assessment
Method

Sample
Indicators

Whether or not a collaborative or a
command-control relation exists
between managers and subordinates.
The management style is an indication
of whether or not management trusts
the developers and vice-versa.

Interviewing

OR1_M1,
OR1_M2,
OR1_M3,
OR1_M4,
OR1_M5,
OR1_M14,
OR1_M17,
OR1_D1
OR1_D2,
OR1_D3,
OR1_D4,

Buy-In

Whether or not management is
supportive of or resistive to having a
collaborative environment

Interviewing

OR1_M9,
OR1_M10,

Transparency

Whether or not management can be
open with customers and developers
– No politics and secrets

Interviewing

Whether or not people are
intimidated/afraid to give honest
feedback and participation in the
presence of their managers

Interviewing

Whether or not the developers are
willing to plan in a collaborative
environment

Interviewing

OR1_D5

Observation

OR1_A1

Interviewing

OR1_M16,
OR1_M18

Management Style

To determine:

Management

People

Power Distance
Developers
Buy-In

Project
Management

Planning

Existence

Whether or not the organization does
basic planning for its projects

OR1_M6,
OR1_M7,
OR1_M8,
OR1_M13
OR1_M11,
OR1_D6,
OR1_D7,
OR1_D8,
OR1_D9

Table 15. Readiness Assessment Table (RAT) for Collaborative Planning
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Once the assessor has identified the appropriate organizational characteristics, they
are then placed in a Readiness Assessment Table (RAT). Table 15 shows the RAT
used to assess an organization’s readiness to adopt collaborative planning.
The first column in the RAT highlights the generic organizational area to be
assessed. The next two vertical columns specify the aspect of that area needing
assessment. The third column designates the actual organizational characteristic to
be assessed. The goal behind the assessment of this characteristic is defined in the
fourth column titled “to determine.” The fifth column provides information on the
method used to conduct the assessment. The last column provides a reference to the
actual indicators (presented earlier) that will be used to assess each particular
organizational characteristic.
Appendix A provides the RATs for each agile practice along with all the indicators
used to assess the Agile Practices in SAMI. This appendix also provides a detailed
explanation on how to aggregate the different indicators together and calculate a
final nominal value for each organizational characteristic. The next chapter provides
information on how to interpret the results of the assessments.
As explained earlier in Section 3.2, the SAMI is tailorable. The five Agile Levels
presented earlier are one instance of the SAMI. The next section provides a more
detailed discussion of the tailorability of the SAMI.

4.6 Tailorability of the 5 Levels of Agility
Although the practices are arranged in a certain way within each agile level, it is
understandable that others might have different points of view about the placement
of certain Agile Practices. That is acceptable and does not jeopardize the structure of
the agile measurement index. It merely means that it is possible to have more than
one instance of the measurement index. The science of agile measurement indexes is
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still in its infancy and much more refinement is needed to consolidate or establish
relations between the different instances of the Sidky Agile Measurement Index.
When members of the agile community viewed the five Levels of Agility, along with
all their practices and indicators, several of its leaders encouraged the consideration
of factors that might lead to alternate instances of the five Levels of Agility. These
factors are incorporating business values and reorganizing the practices based on
experiential success. The two following subsections elaborate on these factors and
the tailorability of the five Agile Levels

4.6.1 Incorporating Business Values
Business values refer to the added benefit an organization realizes after adopting
Agile Practices. For most organizations, the achievement of these business values is
the real incentive behind adopting agility. For example, common business values
that organizations hope to realize from adopting Agile Practices comprise
decreasing time to market or increasing product quality. Augustine [75] and
Elssamadisy [38] have suggested the possibility of prioritizing the levels of agility
according to the business values an organization hopes to realize. This suggestion is
both valuable and beneficial to the growth the framework, because currently the
five Levels of Agility are not associated with any business values; instead they are
based on the qualities and values of agility. This relationship between agility and
business values is parallel to that between the Agile Manifesto (focusing on agile
values) and the Declaration of Interdependence (capturing the business values) [2]
[1].

4.6.2 Reorganizing Practices based on Experiential Success.
The agile coaches and consultants Cockburn [23], Cohn [28], and Wake [81], in
addition to others, have suggested a reorganization of the Agile Practices based on
experiential successes. That is, they advocate that the kind of projects and the
experiences gained from previous adoption efforts can, and should, serve as a basis
for formulating a better arrangement of the practices within the Agile Levels. For
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example, Cohn has suggested that user stories be introduced in the first level of
agility,

because,

from

his

experience,

they

enhance

collaboration

and

communication between the stakeholders with regard to requirements. Others
have suggested that pair programming be included in the first level, because it helps
to establish collaboration within teams. This inability to reach a consensus on the
position of Agile Practices emphasizes an important factor in providing guidance in
an agile adoption effort: the adherence to Agile Principles, not the positions of the
actual practices, is paramount when establishing the levels. The intention behind
the levels of agility is to provide a framework to guide the adoption process, not to
dictate it.
The above rationalizations have lead to the conclusion that a tailorable
measurement index is both desirable and beneficial. However, when tailoring or
creating another instance of an agile measurement index, it is important to observe
the following guidelines to ensure that the new measurement index has all the
necessary components and a valid structure:
•

Ensure that multiple levels exist. Levels are needed to enumerate the degrees of
agility. Without levels, the power of the measurement index, when used in
conducting comparative measurements of the agility, is diminished.

•

The measurement index is based on practices and concepts. Agile Practices and
concepts form the foundation of the agile measurement index. The extent to
which Agile Practices and concepts can be adopted determines the agility of a
process.

•

Each practice or concept has indicators. When introducing a new agile practice
(other than the 40 identified) to the measurement index, it is important that the
practice has an associated set of valid and sufficient indicators. Without
indicators, there are no means for conducting this assessment.

After the Agile Adoption Framework was developed, members of the agile
community were asked to attend presentations about the framework and provide
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their feedback. The next chapter provides a detailed analysis of the results gathered
from the substantiation process of the Agile Adoption Framework by the agile
community.

5. Substantiating the Agile Adoption Framework
This chapter presents data that substantiates the validity of the Agile Adoption
Framework. It describes the substantiation process and the rationale behind it. It
also presents and analyzes formal and informal feedback collected from interviews,
surveys and informal conversations from members of the agile community.
A longitudinal study is a common method for validating any new research
framework. In this kind of study, one or more organizations use a new framework,
and a researcher, or team of researchers, gather data that allows them to evaluate
the process. Therefore, a longitudinal study is the ideal way to validate the Agile
Adoption Framework. This is because observing and gathering data about the
adoption process and comparing it to adoption processes at organizations not using
the framework generates the empirical evidence needed to substantiate the validity
of the framework.
However, the problem with this kind of study is that it takes extensive periods of
time and requires several organizations to buy into the use of Agile Adoption
Framework before enough empirical evidence can be gathered. The latter
requirement intensifies the problem because many organizations are hesitant to
employ a new framework with no evidence of its validity. Therefore, instead of a
longitudinal study, gathering feedback from the agile community is the best means
of substantiating the validity (or goodness) of the framework. This feedback should
highlight the positive impact and benefits of the Agile Adoption Framework, as well
as identify any potential problems. Moreover, substantiating the framework with
feedback from the agile community can enable a future longitudinal study, because
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this type of positive feedback can increase the credibility of the framework in the
eyes of the organizations, thereby increasing their willingness to participate in such
a study.
The next section describes the approach used to gather feedback from the agile
community.

5.1. The Substantiation Approach
Much thought and discussion was needed to identify an efficient and practical
approach of gathering feedback from people in the agile industry, and who have
little time in their schedules to invest in such studies. The following sections present
the procedures used to gather feedback as well as a discussion about the
participants and the surveys used.

5.1.1 Procedure for gathering feedback
The initial idea for gathering agile industry feedback was to prepare a
comprehensive survey of the Agile Adoption Framework and to mail it to people in
the agile community. However, since these potential participants were not yet
informed about the framework, this survey had to be supplemented with reading
material explaining the Agile Adoption Framework. Compiling an explanation of the
framework to accompany the survey resulted in a 50‐page document. The reality is
that people in agile community, especially industry leaders and experts, would not
have the time to read a 50‐page document and fill out and return a survey.
Another idea, to visit and present the framework face‐to‐face to selected clients
from the agile community, grew out of the spirit of agility and its human‐centric
nature. Visiting people in person ensured having their attention for at least the
duration of the visit. On average, those who agreed to participate dedicated 90
minutes of their time for a visit. The next challenge was to develop an approach for
presenting the framework and gathering feedback within the allocated time. The 12‐
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page survey, (included in the Survey Collection document) originally designed to
gather feedback about all aspects of the framework was not suitable for this new
approach. In order to assure a response at the time of the visit, the survey had to be
short and concise. Otherwise, the participants would ask to fill it out and send it in
later, and might become too busy to find the time to do so. Therefore, again
employing the principles of agility, the questions providing the most valuable
answers for the substantiation process were chosen. The result was a two‐page
survey in which each page provided a series of questions designed to elicit a
response to each of the two components of the framework: the five levels of agility
and four stage process. Analysis of the answers to the survey provided an overview
of the agile community’s response to the Agile Adoption Framework.
On the day of the presentation, each participant was given the two‐page survey and
a printout of the slides, including a short narrative for each slide. The participants
generated interesting discussions because they were intrigued by the idea of the
framework and the Sidky Agile Measurement Index (SAMI). These discussions
served as the informal feedback used as part of the substantiation process. After the
presentation and the discussions, the participants filled out the survey. Although
discussions and surveys completed at a time of presentation guaranteed adequate
feedback to validate the agile framework, the participants were given the option of
completing the 12‐page survey. Those interested in participating in a more
elaborate feedback process were given the detailed assessment package (the
original 50 page document) along with a self‐addressed envelope to use to return
the 12‐page survey. There was enough enthusiastic interest in providing further
feedback about the framework that over 65% requested the detailed assessment
package. However, as anticipated, only a small fraction of those actually sent back
the long survey.
The next section presents the structure and content of the surveys and questions
used to gather feedback from the participants.
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5.1.2 Overview of Survey Questions and Participants
Since the Agile Adoption Framework consists of two components, the SAMI and the
4‐Stage process, feedback about each of the components was gathered separately
for more accurate results. In the two‐page survey, one page served for collecting
data on the SAMI and the other for collecting data on the 4‐Stage process. The
advantage of using what amounted to separate one‐page surveys is to enable the
competitive analysis of the results between the two components of the framework.
Since the two‐page surveys were intended for managers and consultants, whose
time and availability is limited, there were 20 quantitative questions based on a 5‐
point Likert summated scale, from 1 “strongly disagree” to 5 “strongly agree,”. There
were also 4 qualitative open‐ended questions that complemented the quantitative
questions to provide broader and deeper coverage of the topic. These qualitative
questions, coupled with the informal discussions, helped to elicit better feedback
from the participants about the framework. Thirty‐five members of the agile
community agreed to participate in the survey process. Of these, 27 filled out the
two‐page survey after the 60 minutes presentation of the Agile Adoption
Framework. Of the five that asked to complete the survey and mail it in, only one
did so. This confirms the importance of having participants fill out the survey at the
time of the presentation. The 28 completed surveys yielded a 78% response rate.
The 12‐page survey was offered to each of the 35 participants, but only 12 took it to
fill out and return by mail. Of these, only two completed and returned them. These
two surveys represent 17% of the 12 participants and, including these two
participants, 7% of the 28 who filled out the two‐page survey. While this response
was disappointing, it was expected. Anonymous copies of the 28 two‐page surveys
and the two 12‐page surveys can be found in Appendix B.
Each of the next two subsections presents and discusses the questions used to
gather feedback on each of the components of the framework.
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Questions about the Sidky Agile Measurement Index
Since it would have been difficult to gather feedback about the five levels of agility,
along with their principles, practices and indicators within an acceptable timeframe,
a two‐page survey was designed to optimize time and response data. On the page
devoted to the SAMI, the five questions measured, using the Likert scale, the
comprehensiveness (using 2 questions), practicality, necessity and relevance of the
location of the practices within the SAMI (see
Table 16).
LIKERT – SCALED QUESTIONS
TO DETERMINE …
Comprehensiveness

Practicality

Necessity
Relevance

QUESTION(S) USED
The 5 agile levels are comprehensive enough to depict the various states and levels
most organizations could be at relative to agility?
The 5 agile levels are defined in a valid and logical order?
One objective is to make sure that the agile levels are practical and can be used in
industry. In light of this, to what extent would you agree that these agile levels can
be used to classify, and/or aid in the transition of currently employed software
development efforts?
The classification of agility into 5 agile levels as presented would be beneficial to the
software engineering industry?
Each of the agile levels presented encompasses a set of agile practices and concepts.
To what extent would you agree that those practices and concepts are relevant and
correctly assigned to their respective agile levels?

OPEN‐ENDED QUESTIONS
Would you add, remove or redefine any of the 5 agile levels? If so, please explain why.
Do you have any further comments about the agile levels?

Table 16. TwoPage Survey Questions about the Sidky Agile Measurement Index

Open‐ended questions asked about the possible changes to the framework and
prompted the user to provide further comments. In particular, it was important to
know whether the five levels sufficiently represented the different stages an
organization passes through on its journey to agility, and whether they are in the
right order. Their sufficiency was determined by assessing the comprehensiveness
of the levels. Since one objective of this research was to define a process to guide
and assist coaches and organizations when adopting agility, determining the
practicality of the levels was very important as this showed whether the research
was fulfilling its objectives. Similarly, the necessity of an agile measurement index,
from the agile community's perspective, was an important aspect to gather feedback
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on. The question on relevance was asked to ascertain each participant’s opinion on
the relevance of the agile practices assigned to each level.

Questions about the 4Stage Process
Since the 4‐Stage process is the main component of the framework, another page of
the two‐page survey was devoted to it. In the survey, 15 questions measured by the
Likert scale assessed understandability (using 6 questions), practicality, necessity,
completeness (using 2 questions) and effectiveness (using 5 questions). The two
open‐ended questions repeated the questions on the SAMI.

LIKERT – SCALED QUESTIONS
TO DETERMINE …

UNDERSTANDABILITY

PRACTICALITY
NECESSITY

COMPLETENESS

EFFECTIVENESS

QUESTION(S) USED
Overall objective of this process framework
Discontinuing factors
For the topics listed to here
designate the degree to which 5 agile levels
you agree that they are
Project –level assessment
understandable
Organizational assessment
Gap analysis
One of our objectives is to make sure that the process framework is practical
and can be used in industry. In light of this to what extent would you agree
that process framework would be practical and feasible to use?
The process framework is beneficial to the software engineering industry?
All the necessary components are present in this process framework in order
to achieve its overall goal of aiding an organization in the adoption of agile
development for its various projects?
The steps and activities in the process framework are organized in a logical
and valid sequence in order to achieve its overall goal of an assisting agile
adoption?
Discontinuing factors
To what extent do you agree that each
of the components in this process
framework is necessary and sufficient
for the framework to achieve its
purpose?

5 agile levels
Project –level assessment
Organizational assessment
Gap analysis

OPEN‐ENDED QUESTIONS
Would you add, remove or redefine any components of this process framework? If so, please explain why.
Do you have any additional comments about the process framework?

Table 17. Twopage Survey Questions about the 4Stage Process

128

Since the primary objective of the 4‐Stage process is to provide guidance and
assistance to organizations, it was necessary to assess the extent to which
participants understood the stages of the process and their functionalities. Feedback
about the practicality, necessity, and completeness of the 4‐Stage process was
essential, just as it was to the SAMI, to establish whether the framework provided
the services for which it was designed. To assess the effectiveness of the 4‐Stage
process, the survey elicited the participants’ opinions on the necessity and
sufficiency of each stage and the contribution of each to the fulfillment of the
framework's overall purpose. Table 17 shows the questions used on the one page,
within the 2‐page survey, devoted to the 4‐Stage process.

5.1.3 Participants
A total of 35 members of the agile community took part in the survey. All of them
provided informal feedback at the presentations and 27 filled out the two‐page
survey on‐site after the presentation. The remaining participants asked to mail their
survey in at a later time. Only one of the aforementioned surveys was received,
making a total of 28 responses, yielding a 78 % overall response rate.
The informal feedback and the two‐page surveys were gathered in person from the
participants at 10 on‐site visits made in various parts of the United States. Some
presentation sessions, usually those with the more busy and high profile
consultants, were conducted one‐on‐on. Other presentations were conducted in
large agile consulting and development firms, where four or five individuals
representing different positions and experiences attended.
Demographic information gathered from the participants included their personal
information and their experience with agile development. The two‐page survey
included a question that asked participants for their position in their company or
organization, another question asking them for their years of experience, and then a
section with four questions gauging their expertise on agility. These, too, used a
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Likert scale of 1 for “not familiar” to 7 for “expert.” Table 18 presents the questions
used in the survey to gather this demographic information from each participant.

Official Position / Role :
Please rate your familiarity with Agile software
development

Please rate your highest level of involvement in
development efforts that used Agile practices

How frequently have you aided entities in
adopting Agile practices
Please rate your level of familiarity with
general process assessment and/or process
improvement

Years of Experience :
1

2

3

NOT
FAMILIAR

1

4

2

3

7

4

5

EXPERT

6

7

PARTICIPANT

2

3

NEVER

1

6

SOMEWHAT FAMILIAR

NONE

1

5

4

LEADER

5

6

OCCASIONALLY

2

3

NONE

4

7
CONSTANTL
Y

5

6

PARTICIPANT

7
LEADER

Table 18. Participant Information on Roles and Agile Experience

An important factor when designing this substantiation effort was to make sure that
the participants represented a sample spectrum of the entire agile community with
respect to different positions and different levels of experiences. While recognizing
that diversity was important, it was also imperative that majority of the participants
be agile coaches and consultants, since these would be the primary users of this
framework.
When classifying the 28 who responded to the two‐page survey based on their roles
and positions, the participants fell into three categories:
•

Developers: Eight of the participants (28%) were junior or senior software
engineers, architects, analysts or developers

•

Management: Eight of the participants (28%) were directors, managers or
marketing personnel
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•

Agile coaches/consultants: Fourteen of the participants (44%) were agile
consultants, agile coaches, senior XP coaches, chief scientists or CTO's

Based on their years of experience, the participants were also divided into three
groups:
•

1‐2 Years: Eleven of the participants (39%) had between 1‐2 years of
experience with agile

•

3‐5 Years: Nine of the participants (33%) had between 3‐5 years of
experience with agile

•

6‐12 Years: Eight of the participants (28%) had between 6‐12 years of
experience with agile

Table 19 shows the number of participants by role and experience and highlights
the relation between the two categories.

Groups
Agile Coaches
Management
Developers
Total

12
Years

35
Years

612
Years

2
3
6

5
2
2

5
3
0

11

9

8

Total
12
8
8
28

Table 19. Categorization of Participants by their Roles and Years of Experience
A couple of interesting observations concerning the grouping of the participants are
as follows:
•

Most of the agile coaches have 3 or more years of experience

•

Most of the developers have 1‐2 years of experience

•

Management is distributed equally in terms of years of experience
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Also, of the 28 participants, five people made up a special group that was highly
experienced with process assessment and process improvement efforts, and have
led agile adoption efforts for over six years. Since this group represents the experts
and leaders of the agile adoption community, their participation was important to
the success of this validation effort. They possess substantial knowledge about agile
adoption and are, therefore, better able to assess the overall performance of the
Agile Adoption Framework. The remaining participants are also important to the
validation effort, because they assess how the framework meets their need for
guidance throughout the adoption process. As a total group, the participants
represent the range of experience usually encountered as organizations embark on
the journey to agility.
The previous sections have provided an outline of the three main components of the
study, the procedure, the questions, and the participants. The next section presents
an analysis of the quantitative feedback gathered from the agile community.

5.2. Quantitative Feedback
Due to the nature of the feedback sessions and the availability of members from the
agile community, the number of participants is relatively small for complex
statistical analysis. Therefore, the results presented in this section are based on
simple statistical descriptions, data trends and comparisons of percentages. The
results related to each of the components of the framework are presented
separately, starting with the SAMI.

5.2.1 Results concerning the Sidky Agile Measurement Index (SAMI)

Figure 33 depicts the overall results of the one page of the two‐page survey
assessing the SAMI. The figure shows that over 75%, representing a majority of all
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the respondents, either believe or strongly believe that the SAMI is comprehensive,
practical, and necessary. However, the response to the question on the relevance of
the agile practices within the agile levels shows the agreement rate drops to a little
below 50%, while the rate of disagreement rises to approximately 37%; the rest
neither agree nor disagree. Figure 34 shows a breakdown of the overall data by the
experience of the participants for further analysis of the data for each aspect of the
levels being assessed. Figure 35 shows a breakdown of the data by role (developers,
management and coaches/consultants).
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Figure 33. Overall results for the SAMI

133

1-2 Years of Experience (11 Participants)
100%

80%

(a)

60%

40%

20%

0%
Comprehensiveness

Practicality

Necessity

Relevance

3-5 Years of Experience (9 Participants)
100%

80%

60%

(b)

40%

20%

0%
Comprehensiveness

Practicality

Necessity

Relevance

6-12 Years of Experience (8 Participants)
100%

80%

60%

(c)

40%

20%

0%
Comprehensiveness

Strongly
Agree

Slightly
Agree

Practicality

Necessity

Neither Agree
nor Disagree

Relevance

Slightly
Disagree

Strongly
Disagree

Figure 34. Results of the SAMI Categorized by Years of Experience
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Figure 35. Results of the SAMI Categorized by Roles
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Comprehensiveness
As Figure 33 shows, 53.5% of the participants strongly agreed, 21.5% slightly
agreed, 21.5% neither agreed nor disagreed, and only 3.5% slightly disagreed that
the 5 levels are comprehensive enough to reflect the various steps most
organizations go through to reach agility. The overall mean for all the participants
was 4.05 (slightly agree), with a standard deviation of 0.89.
As Figure 34 shows, when categorized by years of experience, the results exhibit a
trend: both sides of the experience spectrum were more in agreement than the
middle. Participants with 1‐2 years (Figure 34a) and with 6‐12 years (Figure 34c) of
experience have a close by agreement rates (90% and 75% respectively) about the
comprehensiveness of the levels, probably because the group with less experience
(90%, Figure 34a) did not have enough experience to compare the levels with real
life experiences. At the opposite end of the spectrum, participants with extensive
experience (75%, Figure 34c) have been involved with many projects and have
agreed that the levels are comprehensive enough to capture the steps organizations
go through to reach agility. Representing the middle ground are participants with 3‐
5 years of experience (Figure 34b) who were 45% neutral and 55% in agreement
with the comprehensiveness of the levels. The closeness of agreement between
participants with 1‐2 years and 6‐12 years of experience is significant because the
former group represents the need for guidance to agility and the latter group has
the experience to judge adequacy of the completeness of the Agile Adoption
Framework
As Figure 35 shows, when categorized by role, the results exhibit a different trend in
that 75% of developers, management and coaches agreed on the adequacy of the
comprehensiveness of the five levels of agility. Usually developers (Figure 35a) are
not involved with the overall picture of adopting agility in organizations and the
levels it goes through, and hence might have agreed because of inexperience (they
have nothing to compare it to). However, having 75% of the agile
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coaches/consultants (Figure 35c) and managers (Figure 35b) agree with the levels’
comprehensiveness is significant because the nature of their work makes them
familiar with the agile adoption process.
In summary, the survey participants perceived the SAMI as sufficient and
comprehensive enough to represent the different stages an organization goes
through to achieve agility. The positive feedback on the comprehensiveness of the
levels of agility is crucial in the substantiation of the overall framework, because an
essential part of the 4‐Stage process (Stages 2 and 3) relies on the structure and
priority of the levels of agility in determining the target level of agility that projects
can adopt, and the readiness of the organization for adoption. Therefore, when the
agile community agrees that the levels represent the right steps and order of an
organization’s move towards agility, the validity of the whole framework increases.

Practicality
Out of all the participants, Figure 33 shows 39.3% strongly agreed, while 42.9%
slightly agreed that the SAMI is practical and can be used during agile adoption
efforts. Of the rest, 7.1% neither agreed nor disagreed and 10.7% slightly disagreed.
The overall mean is 4.1 (slightly agree), with a standard deviation of 0.95.
As all the parts of Figure 34 show, years of experience did not impact the practicality
results. At 90% for 1‐2 years of experience, 77% for 3‐5 years, and 91% for 6‐12
years, the percentages of agreement were almost the same regardless of the level of
experience. However, when classified by roles, the results did vary. While 39% of
the developers (Figure 35a) strongly agreed on the practicality of the Agile Adoption
Framework, almost 30% were divided between neutral or slightly disagreeing. This
can be attributed to the fact that developers usually do not use the levels of agility
during adoption efforts. Not a single manager strongly agreed with the practicality
of the levels, yet almost 80% of them (Figure 35b) slightly agreed to it. This reflects
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the way managers are involved in the process. They are usually the ones who have
to sell these techniques to the clients, and it is hard to sell something without having
full confidence in it and having seen it working. However, the managers see the
potential of the framework, as the 80% in slight agreement indicates (Figure 35b),
but are still skeptical. The agile coaches are more than 90% (Figure 35c) in
agreement that the levels are practical and can be used during agile adoption. Unlike
developers, agile coaches and consultants usually use the levels of agility during
adoption efforts.

Therefore it was not surprising that they exhibited more

confidence in the practicality of the framework due to their hands‐on experience
and their understanding of the usefulness of the agile levels to the adoption process.

Necessity
As Figure 33 shows, 35.7% of all the participants strongly agreed that the SAMI is
necessary, and 39.3% slightly agreed, while 7.1% were neutral and 17.9% slightly
disagreed. The overall mean is 3.9 (slightly agree), with a standard deviation of
1.08.
The agreement levels for necessity are slightly lower than those for
comprehensiveness and practicality because of the developers’ responses to this
question. Although approximately 50% agreed to the necessity of the levels of
agility, the high level of disagreement occurred, because developers have no need or
use for an agile measurement index in their day‐to‐day work. They are not involved
with actual agile adoption efforts. However, high level of agreement (over 75%)
from management (Figure 35b) and coaches (Figure 35c) reflects the need for an
agile measurement index within the agile community.

Relevance
Figure 33 illustrates that only 7.1% of the participants strongly agreed that the agile
practices were assigned to relevant agile levels. However, 39.2% slightly agreed,
while 17.9% neither agreed or disagreed and another 17.9% slightly disagreed.
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However, for the first time, 17.9% of the participants strongly disagreed. The mean
for the relevance was 3.0 (neither agree nor disagree), with a standard deviation of
1.27.
The low agreement rate for relevance was expected and accounted for in the
framework.

The overall results of the comprehensiveness, practicality, and

necessity categories seen in the one page of the two‐page survey devoted to the
SAMI highlights the agreement of the agile community on their utility. However, the
agreement rate is much lower when it comes to the details of the levels of agility and
where to place each agile practice or concept, because some of the participants
lacked actual experience in the journey to agility and those with experience,
especially consultants and coaches, have developed their own methods for making
the transition. The problem is that these methods more than often are based on the
means and structure of a specific organization, and therefore, are not always
applicable to other organizations.
The five levels of agility solve this problem because of its main contribution to the
agile adoption process – the repeatable structure and guidance that can be used for
agile adoption effort. Agile coaches can tailor the levels of agility and place agile
practices in different levels to reflect their experience and approaches to agile
adoption. The low agreement rate on the details of the levels does not jeopardize the
validity of the framework. It simply testifies to the fact that each person in the agile
community has his or her own opinions concerning when and why to introduce
different agile practices. Nevertheless, the results from the two‐page survey on the
other aspects show that there is in need for structure and guidance on how to
organize these agile practices and concepts; and this is exactly what the SAMI
provides.
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The Experts’ Response to the Sidky Agile Measurement Index
The overall results, and the clarifications by roles and years of experience raise the
concern of what the experts had to say about the agile adoption framework. This
section, therefore, presents only the results obtained from the special group of agile
experts defined earlier in this chapter.
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Figure 36. Results of the Agile Measurement Index from agile experts
As Figure 36 shows, 80% of these experts strongly agreed with the
comprehensiveness of the agile levels, while the remaining 20% neither agreed nor
disagreed. They all agreed to the practicality of the levels of agility, with 80%
indicating strong support. Also, 80% agreed to the necessity of the levels of agility
and 20% slightly disagreed. As for the relevance, 60% agreed that the practices are
more or less in the right levels and 20% chose to remain neutral until they have
studied the 5 levels more thoroughly. The remaining 20% strongly disagreed.
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Overall, the agile community has accepted the SAMI. This is important because they
are the foundation used by the 4‐Stage process. The next section presents the
feedback obtained from the second page, of the two‐page survey, which is devoted
to gathering feedback about the 4‐Stage process.

5.2.2 Results concerning the 4Stage Process
As Figure 37 shows, the majority of all the participants (approximately 80%) either
agreed or strongly agreed with all five aspects of the 4‐Stage process. What is
encouraging is that not a single participant strongly disagreed with any aspect of the
4‐Stage process, and only one participant slightly disagreed with its completeness.
Figure 38 provides a breakdown of the participants by years of experience and
Figure 39 by role. The next sections present an analysis of these groupings.
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Figure 37. Overall results for the 4Stage Process
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Figure 38. Results of the 4Stage process categorized by experience
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Figure 39. Results of the 4Stage process categorized by role
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Understandability
As Figure 37 shows, everyone understood all the stages of the process, with 57.2%
of the participants strongly agreeing to the understandability of the four stages of
the process, and 42.8% slightly agreeing to it. The overall mean for all the
participants is 4.48 (between slightly and strongly agreeing), with a very low
standard deviation of 0.49.
When categorized by years of experience, as Figure 38 shows, a trend emerged: the
more experienced the participant was, the more strongly he or she agreed that the
process is understandable. As Figure 39 shows, the results categorized by role also
reflect this trend. Since the 4‐Stage process provides guidance about agile adoption
efforts, it is logical, and expected, that the agile coaches would understand the
process more than the developers and managers.

Practicality
While none of the participants disagreed about the practicality of the 4‐Stage
process, as Figure 37 shows, the strong consensus seen for understandability
diminished, with 35.7% of the participants strongly agreeing, 53.6% slightly
agreeing and 10.7% remaining neutral. The overall mean is 4.25 (a little above
slightly agree), with a standard deviation of 0.64.
Interestingly, the results were almost the same regardless of the years of
experience, as all parts of Figure 38 show. However, when classified by roles, the
results did vary. The developers and managers were slightly more hesitant to agree
to the practicality of the 4‐Stage process. This observation is seen in Figure 39a and
Figure 39b, only 25% the developers and 12.5% of the managers strongly agreed
while 62.5% of the developers and 75% of the managers slightly agreed to the
stages’ practicality. The agile coaches and consultants, on the other hand, were
much stronger in their agreement to its practicality. Figure 39c shows that 58% of
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the coaches strongly agreed while only 34% of the slightly agreed. One possible
reason behind this is that since the agile coaches are the ones involved with the
adoption process, they have a greater ability than the managers and developers to
grasp the practicality of actually using the 4‐Stage process to guide the adoption
efforts.

Necessity
Returning to Figure 37, 42.9% of all participants strongly agreed, while 39.3%
slightly agreed that agile community needs the 4‐Stage process and 17.8% neither
agreed nor disagreed. The overall mean is 4.25 (a little above slightly agree), the
same as the practicality mean, but the standard deviation of 0.75 is a little higher.
The agreement levels for necessity are slightly lower than for practicality. Like the
drop in agreement seen for the agile levels, this drop reflects the developers’
responses. The developers (see Figure 39a) were hesitant to make up their minds
about the necessity of the 4‐Stage process (37.5% neither agree nor disagree).
Their hesitation can be attributed to their non‐involvement with agile adoption
efforts and, therefore, not deeming a structured approach necessary. The high level
of agreement from management seen in Figure 39b (87.5%) and from coaches
(91.6%) seen in Figure 39c, the two groups most often involved in the actual
adoption efforts, reflects the need for a structured approach to agile adoption.

Completeness
As Figure 37 shows, the percentage of participants who strongly agreed all the
necessary components to guide an adoption effort are within the 4‐Stage process
was only 28.6%, while 46.4% slightly agreed, 21.4% neither agreed nor disagreed,
and 3.6 percent slightly disagreed. The mean for the completeness was 3.8 (a little
below slightly agree), with a standard deviation of 0.78.
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The completeness aspect of the 4‐Stage process had the lowest agreement
percentage of all the aspects of the process. Contributing to this was the actual
process used to gather the feedback. The 90 minutes allotted for presenting the
whole framework to the participants, subsequent discussions, and the survey was
simply not enough time for someone to grasp the essence of the whole framework
and attest to its completeness without actually sitting down and going over all its
components carefully. Moreover, the presentation shown to the participants was on
a macro level view due again to time constraints. The participants that returned the
surveys at a later time validate these observations. This is because with time to look
over the framework in detail, both strongly agreed that the 4‐Stage process is
complete.

Effectiveness
In Figure 37, it also shows that the agile community gave a positive response to each
of the components of 4‐Stage with regards to its effectiveness (i.e. achieving what it
was designed for). Fifty percent (50%) of them strongly agreed, and 42.9% slightly
agreed, while only 7.1% were neutral. The overall mean is 4.43 (between slightly
and strongly agreeing), with a standard deviation of 0.63.
Although all parts of Figure 38 and Figure 39 show no strongly defined pattern
emerging for the effectiveness of the 4‐Stage process, in general the results support
a positive perception of its effectiveness, with most of the participants, no matter
their role or experience level, expressed agreement. Only a few were neutral,
neither agree nor disagree, while 75% of the most experienced participants (see
Figure 38c) showed strong agreement

The Experts’ Response to the 4Stage Process
To conclude the analysis of the quantitative results, this section presents the
feedback on the 4‐Stage process gathered from the agile experts.
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As Figure 40 shows, what is truly noteworthy about the results gathered from
surveying the experts is that they agreed 100% to all the aspects of the process.
These results underscore the perceived utility of the agile adoption framework and
substantiate its validity.
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Figure 40. Results for the 4Stage process from Agile Experts

The next section provides a discussion of the qualitative feedback gathered from the
agile community.

5.3. Qualitative feedback
Despite the fact that only 78% of the participants (28 people) contributed to the
quantitative feedback (via the 2‐page survey), all 35 participants provided
qualitative feedback. The three sources for the qualitative feedback are the:
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•

open‐ended survey questions from the 2‐page survey

•

informal discussions that occurred during the feedback sessions

•

12‐page surveys that were returned

Since during the presentation the participants expressed their many of their
concerns through the informal discussions, many of them left the open‐ended
questions empty as the issues had already been discussed earlier. Consequently,
reporting the results of the open‐ended questions separately is not possible. We
combined all the qualitative feedback together, whether they were written or
discussed, and grouped them could together based on the feedback topic.
The results of the 12‐page survey are included in the qualitative feedback section
because only two 12‐page surveys were returned making it impractical to conduct
any statistical analysis for the quantitative aspect of the results. Therefore, all the
feedback obtained through these surveys is included in this section.
Due to the general consensus of the participants on the validity of the 4‐Stage
process, and the qualitative feedback on this component of the framework tended
not to raise problems that needed to be addressed. Therefore, most of what follows
focuses on the SAMI and is divided based on the different topics of the qualitative
feedback.

5.3.1 The Sidky Agile Measurement Index
Most of the discussions revolved around the agile measurement index. There were
many beneficial insights and spirited discussions about the notion of agile levels.
Each of the following subsections presents the feedback related to one aspect of the
agile measurement index.
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The Agile Levels and the CMM
While many participants favored the notion of agile levels, and an agile
measurement index, other participants expressed concern as soon as they read the
words “agile levels” and found out that there are five. Immediately the CMM came to
their minds. Since many participants apparently did not like the CMM, there was an
immediate negative reaction towards the levels of agility. Some of the participants
believed that the CMM causes more harm than benefit to development processes,
and that it has become a mere certification process, which is hard to maintain in
reality. However, when the focus of the discussion shifted from a comparison of the
agile levels and the CMM to the functionality of the agile levels, and the fact that they
are assigned to individual projects and not the whole organization, the participants
viewed the agile levels more favorably.

The Business Value
During these informal feedback discussions, several participants mentioned that the
agile levels should be linked, or related to, the business value realized when the
level is attained. This point has been mentioned and addressed earlier in the
discussion of the tailorability of the SAMI. (See Chapter 4)
Another beneficial suggestion related to the business value and agile levels was to
have the agile levels populated with different agile practices based on the business
value the organization wishes to attain. For example, if the business objective of an
organization is to have a shorter time‐to‐market, then the SAMI would have the
same levels and principles, but all the practices and concepts would be related to
achieving a shorter time‐to‐market. This is basically adding a third dimension, the
business value or objective, to the SAMI.

149

The Terminology of the Agile Levels
Due to the CMM, the phrase “agile levels” had a negative connotation for some of the
participants. They agreed with the functionality in the purpose of the agile levels,
but the name was annoying to them. They suggested replacing “agile levels” with,
“agile dimensions,” “agile sets,” or “agile regions”.
Other participants accepted the term “levels” but wanted to change the names of the
actual levels. They wanted the level names to reflect the type of the practices within
the level instead of the value achieved when adopting the practices within a level.
Therefore, they suggested that the Evolutionary Level be named the Timing Level,
because all the practices within the level focused, in one way or another, on the
frequency of iterations and releases. They also suggested that the Effective Level be
named the Engineering Level, and that the Encompassing Level be named the
Environment Level. In contrast, others explicitly praised the naming of the levels.
This feedback concerning the names of the agile levels was carefully analyzed and
discussed. The result was that one of the names of the agile levels was changed.
Level 5, which was originally named “Optimal,” was changed to “Encompassing,”
because encompassing seemed to better reflect the essence of the level, which is to
foster a vibrant environment to sustain, foster, and spread agility in the whole
organization.
Also, one of the co‐authors of the agile manifesto recommended the change of a
single word. Originally, the second agile principle “plan and deliver software
frequently,” was written as “plan to deliver software frequently.” There is a subtle,
but fundamental difference between the two statements. Planning to deliver
software does not necessarily ensure the delivery of the software. Therefore, the
more appropriate wording for the principle was “plan and deliver software
frequently.”
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Organization of Practices
Of course the organization of the agile practices within the agile levels provoked
considerable discussion. Some participants just had gut feelings, based on their
experiences, that the practices needed to be shuffled around. Others argued that
practices found in the higher levels needed to be in the lower levels, because they
created the conditions that made other practices easier to adopt. These are issues of
tailorability, and the framework provides the structure and guidance to populate the
levels of agility, but does not dictate the organization of the practices within the
levels.
As a result of all the conversations and discussions about reorganizing the agile
practices, the location of one practice, reflect and tune the process, was moved from
level 4 to level 1. The decision to make this change is an acknowledgment that
reflecting and tuning the process form one of the cornerstone concepts in agility and
contribute to enhancing communication and collaboration within the project team.

An important concern: the tailorability of the SAMI
One of the leaders in agility had a deeper concern with the SAMI as presented.
Although he did not fundamentally disagree with the positioning of the practices
within the levels (of course he had his preferences) and understood the flexibility
given by the framework to reorganize the practices, nevertheless he was concerned
that the 5 Levels of Agility (along with their practices and indicators) are currently
the only instance of the SAMI. He was afraid that beginners within the agile
community might look at the five levels, along with the current organization of agile
practices within them, and think that that is the only way and only arrangement for
agile practices within agile levels. This is a valid and important concern that all the
publications have addressed by stressing the fact that the SAMI presented in this
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research is only one instance of the SAMI, which is tailorable, and that other
instances can exist.

5.3.2 The Discontinuing Factors (Stage 1)
Another topic in several of the feedback sessions was that of the discontinuing
factors. The two issues discussed were the appropriateness of two factors and the
naming of the factors. The following two subsections elaborate on these issues.

Factor Appropriateness
The first discontinuing factor identified in the agile adoption framework is the
Inappropriate Need for Agility. Originally, this factor referred to the situation where
an organization delivered products on time and within budget, the rate of change of
requirements in the project was low, and there was no need for short time‐to‐
market values. In other words, adopting the agile practices would add no value to
the software development process, because there were no problems. The survey
participant, who was a co‐author of the Agile Manifesto, remarked that many people,
including himself initially, believed that in such situations there was no need for
adopting agility. However, he then said that he recently discovered many
organizations, including ones he had worked with, were in such situations and still
adopted agility. He concluded that people adopt agility not only when there is a
problem with their current process, but just to optimize their development process
and increase efficiency. Essentially this relates to the notion of incorporating
business value, because internal optimization is a business value many
organizations seek. Therefore, with this new piece of information, the first
discontinuing factor was redefined to include the new realizations.
Originally the framework had four discontinuing factors. The fourth discontinuing
factor was if the project developed was either mission or life‐critical. The
participants agreed that a couple of years ago there was still a lot of speculation
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about whether agility was suitable for mission and life‐critical systems. However, in
light of the current status of agile software development, the majority of the
participants disagreed that developing mission and life‐critical systems would be
discontinuing factor. These opinions were based on the fact that many of them had
personally been involved with projects developing such systems that used agile
practices.

The Titles of the Discontinuing Factors
The discussions and surveys also highlighted the need for more expressive titles of
discontinuing factors. Originally, the first discontinuing factor was titled “No Value
Added.” Although, most participants did not disagree with this title, it did confuse
them. After further explanation of this discontinuing factor, participants suggested
better titles that would be more expressive. After due consideration, the title of the
first discontinuing factor was changed to “Inappropriate Need for Agility.”
A small number of the participants, all from the same organization, suggested a new
set of titles for all the discontinuing factors, while adding some of their own. The
discontinuing factors they suggested were:
•

No need

•

No support

•

No money

•

No permission

•

No Courage

5.3.3 Other Comments
Several other miscellaneous comments pertaining to different areas of the
framework are grouped together in this section. Each of the following subsections
presents one of these comments
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The Validity of an Agile Practice
The feedback on one agile practice, “the use of true object oriented design and
construction” highlighted a disagreement among agile practitioners. While some
participants believed that most of the development done in agility is based on object
oriented design and construction, other participants felt very strongly that this is
not a practice that is related to agility. They argued convincingly that agile software
development can be used with other design and construction paradigms. As a result
of these discussions, and further research, the decision was made to remove this
agile practice.

Why a Target level of Agility
A small number of the participants expressed concern that determining a target
level for a project would limit and restrict that project’s agile potential.

For

example, even if the project is incapable of adopting all the practices in level 3, why
discourage it from the rest of the practices of levels 4 and 5. The answer to this
concern goes back to the design of measurement index. Each agile level is composed
of a certain set of agile practices that work in synergy to introduce a particular agile
value into the development process. The practices are organized and laid out based
on the agile principles. Within each principle, the practices and concepts build on
and complement each other. If we consider the agile principles as the pillars that
hold up the agility in the organization, then whole building (development process) is
only as strong as its weakest pillar. Similarly, if all the agile practices from level 1 to
5 for all the agile principles except one are adopted, then overall the project is not
fully agile. It is only as agile as its weakest principle.
Therefore, when factors outside the control of the organization constrain the
highest level of agility for a project, the focus should be on resolving the
constraining factors so that the all the principles of agility can rise to higher levels of
agility. This broader approach is better and more beneficial than focusing on ways
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to adopt agile practices in higher levels, because constraining factors will keep one
of the principles at a lower level of agility than the rest, thereby weakening the
overall agility of the project.

Overall Terminology
The three roles frequently mentioned in the framework are developers, managers,
and customers. Many of the participants wanted a better and clearer definition of
these roles and several even suggested different definitions for these roles. One
participant defined the roles using an interesting metaphor worth sharing:
developers are the geeks who make decisions of technical value, customers are the
suits who make decisions of business value, and managers are doctors who take care
of the health of the entire community.

This chapter has presented and analyzed the feedback gathered from the industrial
agile community used to substantiate the validity of the agile adoption framework.
Overall, based on the quantitative results obtained from 28 surveys, the feedback
was positive and shows the communities in agreement as to the utility of this
framework. The qualitative feedback has focused on highlighting the constructive
criticism received from industry and explaining how it has been accommodated.
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6. Conclusion
The creation of the Agile Adoption Framework, presented in this dissertation, is
motivated by the absence of a structured approach capable of providing
organizations with guidance on how to adopt agile practices. Organizations are
seeking methods to help determine whether they are ready for the change to agility
and to identify the right agile practices to adopt. In addition, organizations are
interested in learning more about the preparations necessary for and the potential
difficulties in their journey toward agility.
The Agile Adoption Framework is a first step toward addressing the need for
providing organizations with a structured and repeatable approach to guide and
assist them in their journey toward agility. The Agile Adoption Framework provides
organizations with guidance through a structured and well‐defined 4‐Stage Process.
While the 4‐Stage Process is the key component of the framework, it relies heavily
on another important component in the framework, the Sidky Agile Measurement
Index (SAMI). The SAMI is the measurement index that supports the measuring of
the agile potential of projects and organizations, using the notion of Agile Levels.
Each Agile Level consists of a set of Agile Practices categorized according to the
Agile Principle they manifest. Moreover, a set of Indicators accompany each Agile
Practice. These indicators are used to assess the organization’s readiness to adopt
the Agile Practice they are associated with.
The first stage (Identifying Discounting Factors) within the 4‐Stage Process
concentrates on conducting a pre‐adoption assessment to determine whether the
organization is ready for the move to agility or not. The pre‐adoption assessment
focuses on determining the degree of presence of discontinuing factors. When
discontinuing factors are found, like the absence of executive support, or the lack of
sufficient funds, then the agile adoption process is suspended until the discontinuing
factors are removed.
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By utilizing the SAMI, the second stage (Project Level Assessment) determines the
agile potential for a specific project. The agile potential of a project is the highest
level of agility the project can reach. Project agility is determined by assessing
factors needed for the adoption of agile practices which the organization has no
control over changing. On the other hand, stage 3 (Organizational Readiness
Assessment) assesses the degree to which the organization is ready to support the
project in reaching its agile potential. This is determined by assessing the
organization’s readiness to adopt each agile practice in the project’s target agile
level, as defined by the SAMI. The fourth stage (Reconciliation) of the 4‐Stage
Process reconciles any differences between the project’s agile target level and the
organization’s readiness level. The result is a recommended set of agile practices for
the organization to adopt.
Both components of the Agile Adoption Framework, the 4‐Stage Process and the
SAMI, were presented to over 35 members of the agile community to gather
feedback about their “goodness.” The feedback obtained from this substantiation
process is promising and conveys the perceived effectiveness of the framework
along with each of its components.
While the Agile Adoption Framework provides organizations with guidance and
assistance regarding a number of issues related to agile adoption, it does not guide
the complete process improvement lifecycle of the organization. The Agile Adoption
Framework focuses on providing guidance in the initial stages of process
improvement lifecycles like IDEAL. The Agile Adoption Framework has a strong
assessment focus in order to prepare organizations before attempting to adopt agile
practices. At the same time, as explained in the 4‐Stage Process, the assessment
conducted by the framework also provides the organization with guidance
regarding what changes need to occur in the organization to prepare for the
adoption of certain practices. With the help of the SAMI, the framework also
provides the organization with a roadmap that illustrates the steps (i.e. levels)
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necessary to start the agile adoption effort. The framework provides this guidance
independent of any one particular agile method or style. That is, the framework is
not based on XP or SCRUM or any other agile style; it is based on the core values and
principles of agility as defined by the Agile Manifesto.

6.1. Main Contributions
The Agile Adoption Framework has contributed to the Computer Science body of
knowledge, and in particular to that of Software Engineering and process
improvement related to agility. The framework’s contributions are manifested
through providing the agile community with a structured approach to agile adoption
and a measurement index for agility. These contributions originate from the two
components of the framework, the 4‐Stage Process and the Sidky Agile
Measurement Index.

The 4Stage Process: provides a structured approach that guides and assists
organizations seeking to adopt agile practices. Moreover, the four stages are
sequenced in an effective manner that avoids conducting unnecessary activities,
while at the same time ensuring that neither the project’s potential nor the
organizational characteristics are overlooked. The 4‐Stage process provides a
number of benefits and contributions, mainly:
•

Structuring the Agile Adoption Process
The 4‐Stage process introduces structure in the complex and unpredictable
process of the agile adoption. The structuring of the process is divided into
four stages: (1) Identifying Discontinuing Factors, (2) Project Level
Assessment,

(3)

Organizational

Readiness

Assessment,

and

(4)

Reconciliation. Each stage has clearly defined inputs, outputs and objectives
to complete the 4‐stage process.
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•

Making the Agile Adoption Process Repeatable
By introducing four clearly defined stages and activities to help guide agile
adoption efforts, the 4‐Stage Process has explicitly defined portions of the
agile adoption process. Once a process is defined, it can be repeated because
different organizations can undergo the same process (agile adoption)
knowing which activities and tasks need to be completed.

•

Introducing the notion of Preadoption Assessment
Stage 1 of the 4‐Stage Process introduces the concept of pre‐adoption
assessment, which allows organizations to determine, before the adoption
starts, aspects of the organization that could cause the adoption of an agile
practice to fail. Conducting a pre‐adoption assessment before starting the
agile adoption effort can save an organization from needlessly spending time,
money and effort on an SPI that has little chance of success.

•

Defining an Approach for Determining the Agile Potential of Individual Projects
Stage 2 and 3 in the 4‐Stage Process provide the organization with two levels
of assessment. The first is at a project level (stage 2) and the second is on an
organizational level (stage 3). Stage 2, the Project Level Assessment,
determines the target agile level (based on the SAMI) for the project after
assessing certain organizational factors that are needed to support the
adoption of certain agile practices. Stage 2 assesses only the organizational
factors that cannot be changed or are outside the organization’s control. The
Organizational

Readiness

Assessment

(stage

3),

focuses

on

the

organizational factors that can be changed and are within the organization’s
control. Hence, with Stage 2 and Stage 3 working together, the Agile Adoption
Framework accommodates the uniqueness of each project and at the same
time, recognizes that each project is surrounded by, and is a part of an overall
organization that must be ready to adopt the requisite agile practices.
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The Sidky Agile Measurement Index (SAMI): is a tailorable measurement index
capable of measuring the agile potential of projects and organizations relative to the
essential values and qualities of agility. This capability stems from the structure of
the measurement index where it groups the agile practices in a synergistic manner
based on the essential agile qualities and values they help introduce in the
development process. The SAMI provides a number of contributions:
•

A unique approach to measuring agile potential
The SAMI has 4 main components: (1) Agile Levels, (2) Agile Principles, (3)
Agile Practices, and (4) Indicators. The structure of the SAMI introduces an
intuitive way for creating an agile measurement index. The “units” for the
SAMI are the Agile Levels. Each level is populated with a set of Agile Practices
which represent the basic measuring element of the index. The population
process for each Agile Level is guided by the Agile Principles to ensure that
each agile level manifests as many characteristics of an agile process as
possible. The Indicators associated with each agile practice provide assessors
with a quantifiable means to assess the readiness of the organization for each
agile practice. The aggregated results of the indicator values indicate the
agile potential of a project or organization.

•

Defines a Hierarchy of over 300 Indicators
To measure the readiness of an organization to adopt a particular agile
practice, several different factors within the organization must be assessed.
The SAMI provides a hierarchal organization of those factors in Readiness
Assessment Tables (RAT). Each RAT contains the organizational factor that
will be assessed, the objective of the assessment, the assessment method, and
the list of indicators that are to be used for the assessment. Using this
hierarchal structure, the SAMI is able to manage over 300 different indicators
to assess an organization’s readiness relative to 40 different agile practices.
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•

Illustrating a Roadmap for Agility
By organizing the Agile Practices into Agile Levels, the SAMI also provides the
agile community with a “roadmap” for those aspiring to move toward agility.
The definition of Agile Levels in the SAMI encourages organizations to adopt
the practices within the first Agile Level first, then move to the practices
encompassed within subsequent levels of agility. The mere structure of the
SAMI, especially the Agile Levels, provides organizations with a roadmap for
their journey toward agility

•

Redefining When an Organization is Considered Agile
Many organizations ask when are they considered agile. The SAMI redefines
the term agile from being a definite state to a spectrum. Based on SAMI, the
level or degree of agility is dependent on the number of agile practices an
organization has adopted. Moreover, the level of agility is dependent on the
adoption of a certain group of agile practices that work together to help
introduce a new value or quality into the development process. Therefore,
due to the SAMI, there is now the notion of “level of agility” or “degree of
agility” not just whether or not your organization is agile.

6.2. Future Work
We view the Agile Adoption Framework as an initial contribution towards
answering the complex question of how to adopt agile practices. There is much
room for the framework to mature and grow through further research. The
following points are some possible areas for development of the Agile Adoption
Framework.
•

Conducting a longitudinal study
For the purpose of this dissertation, the feedback obtained from the
members of the agile community regarding the Agile Adoption Framework
lead to the substantiation of the framework. Nevertheless, it is necessary to
conduct a longitudinal study that gathers empirical evidence to further
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validate the framework and empirically prove the benefits yielded from
using the Agile Adoption Framework.
•

Incorporating Business Value in the SAMI
The agile community is always concerned about the business value realized
from each step of the development process. This leads us to ask: what are the
business values realized from each step of the agile adoption process? Future
work may include identifying the different business values associated with
achieving each Agile Level. This addition to the SAMI is especially useful for
executives that need to see what value adopting a new Agile level would yield
to the organization before supporting the adoption process.

•

Enhancing the hierarchy of indicators
The indicator hierarchy has two aspects that are suitable for further
research: the content and the structure.
The content of the indicators (i.e. the actual questions) can be enhanced by
conducting a study in which agile development environments are closely
observed and analyzed. This study will help refine and add indicators to the
Agile Adoption Framework in order to ensure accurate and realistic results
when using the indicators for readiness assessment.
As for the structure of the indicator hierarchy, we intend to explore the
possible acyclic nature of the hierarchy. This is an important aspect because
it can be used to help increase the overall efficiency of the assessment
process. More specifically, by determining that the hierarchy of indicators is
acyclic, positive correlations between the indicators can be identified. As a
result, a smaller and more efficient set of indicators can be integrated into
the readiness assessment process without affecting the quality of that
assessment.
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•

Automation of the portions of the Framework.
Future work may also include developing tools to automate the pre‐adoption
assessment process and assist with the evaluation of the results. For
example, the indicators can be prepared on OpScan (Optical Scan) forms.
Therefore, when an assessment is conducted in an organization, the
developers, managers, customers and assessors are each given their
respective OpScan forms. Once they answer the questions, the forms are
automatically scanned and a program analyzes the results and suggests the
set of agile practices most suitable for the organization to adopt.
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6.3. Summary
In summary, we propose the Agile Adoption Framework as an approach to guide
and assist organizations in their quest to adopt agile practices. Through identifying
and assessing the presence of discontinuing factors, organizations can make a go/no‐
go decision regarding the move toward agility. By determining the target level for a
project and then assessing the organization to determine the extent to which it is
ready to achieve that target level of agility, the framework manages to provide
coaches with a realistic set of agile practices for the project to adopt. The 4‐Stage
process assessment, through its utilization of the agile measurement index, provides
an extensive outline of the areas within the organization that need improvement
before the adoption effort starts.
While we recognize that the framework has yet to reach it full potential, we are
encouraged by the comments given to the Agile Adoption Framework from
members of the agile community:
•

“I think this is fantastic (work)” –Agile consultant with 12 years experience

•

“This is the RIGHT time for this work! Excellent Job” – Agile consultant with 8
years experience

•

“Overall this is firstclass work and I endorse this work as legitimate in its
interest and merit to our industry” (paraphrased due to length) – XP Coach
with 6 years experience.
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Appendix A: Indicators
Indicators are essentially questions used by an assessor to measure certain
characteristics of an organization or project, such as its developers, culture,
management, software process, tools, project management practices, and physical
environment.
A set of indicators, or questions, must accompany each agile practice or concept in
the measurement index. The agile coach uses these indicators (or questions) to
measure the extent to which
•

discontinuing factors are present in an organization

•

the organization is ready to adopt an agile practice or concept

Most indicators are based on a 5‐point Likert summated scale, from 1 “strongly
disagree” to 5 “strongly agree”. A small number of indicators are based on other 5‐
point scales that are more appropriate to the characteristic being assessed.
The Agile Adoption Framework contains a set of over 300 suggested indicators,
however the assessor performing the actual assessment may add other questions if
needed.

Organization of the Indicators
The indicators used to assess each agile practice or discontinuing factor are grouped
together in an assessment table. An assessment table captures the different
organizational characteristics that need to be assessed for a practice and which
indicator(s) should be used to assess each characteristic. The table below shows the
assessment table used to assess the extent to which the organization is ready to
adopt the agile practice, Coding Standard.
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Category of
Assessment

Area to be assessed

Characteristic to
be assessed

To determine:

Assessment
Method

Sample
Indicators

People

Developers

Buy‐In

Whether the developers see the benefit and
are willing to apply coding standards

Interviewing

OR1_D21,
OR1_D22

Process

Coding Standards

Existence

Whether there exists any kind of coding
standards that are used

Observation

OR1_A2

Assessment table used to measure organizational readiness for an agile practice
The table above shows that in order to assess the organization’s readiness for
coding standards, the assessor first looks at the “people” in the organization with a
particular focus on the developers. The characteristic that needs to be assessed with
regards to the developers is their buy‐in. The assessment of the developers’ buy‐in
will help to determine whether or not the developers can recognize the benefits of
coding standards and are willing to adopt them. The 5th column in the assessment
table suggests a method of the assessment process; in this case it is interviewing.
The last column contains the list of indicators that can be used for the assessment
process. The assessor is free to use other assessment methods or indicators as long
as the characteristics that need to be assessing are validly measured.
Each agile level in the agile measurement index contains a set of practices.
Therefore, from an assessment viewpoint, each agile level will contain the
assessment tables for all the practices encompassed with the level. For each level, all
the indicators associated with the level are grouped together based on the group of
people the question is targeted toward. This group is identified by the first letter
after the underscore in the indicator’s name. For example, the indicator OR1_D21
should be answered by a developer since the character after the underscore is a D.
The codes used to denote the four different groups of people the indicators are
targeted toward are:
•

A: denotes an indicator that needs to be answered by the assessor (the one
conducting the assessment)
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•

D: denotes an indicator that needs to be answered by a developer (anyone on
the development side of the project)

•

M: denotes an indicator that needs to be answered by a manager (anyone
performing management related tasks with regards to the project)

•

C: denotes an indicator that needs to be answered by a customer executive (a
decision maker from the entity contracting to develop the software)

As for the letters before the underscore, they represent the stage within the process
that usually uses the indicator. For example, OR1 implies that this indicator is used
to measure the Organizational readiness for Agile Level 1. The list of all the codes
used before the underscore and their meanings are:
•

DC: represents indicators that used during Stage 1: Identifying the
Discontinuing Factors

•

PL: represents indicators that are used during Stage 2: Project Level
Assessment

•

ORx: represents indicators that are used during Stage 3: Identifying the
Organizational Readiness, relative to Agile level x

Evaluation of the Indicators’ Results
This section presents the evaluation methodology used after all the indicators are
assessed. The sample assessment table below is used to explain the methodology.
Each discontinuing factor or agile practice uses an assessment table similar to the
one below.
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Category of
Assessment

Area to be
assessed

Characteristic
assessed
Interaction

Collectivism
People

Developers

Buy‐In

To determine:
Whether there exists any levels of interaction
between people hence laying a foundation for
more team work
Whether people believe in group work and
helping others or are they just concerned about
themselves

Assessment
Method

Sample
Indicators

Interviewing

I1, I2, I3

Interviewing

I4

Whether people are willing to work in teams

Interviewing

I5, I6

Whether people recognize that their input is
valuable in group work or not

Interviewing

I7, I8

After the assessor gathers the results from the surveys, he or she start a series of
steps to evaluate the results. These steps and the evaluation methodology used are
based off of the framework of the Evaluation Environment [10]. To use an
automated tool to conduct an evaluation of the results, or to learn more about the
evaluation environment please visit: http://www.orcacomputer.com/ee.
Step 1: Compute a weight for each indicator
The first step is to assign a weight to each indicator. A weight is a fractional value
between 0 and 1 that expresses the indicator’s level of influence on the parent factor
or organizational characteristic. The weights of all the indicators belonging to the
same factor must sum to 1. We will assume that all the indicators have an equal
weight, however evaluators are free to assign indicators higher weights than other.
Therefore looking at the first factor in the example above, the weights can be
computed as follows (under the assumption all indicators have an equal influence of
the parent factor)
1 (sum of all weights) / 3 (number of indicators) = 0.334 (approximate weight per
indicator)
Step 2: Compute weighed interval
After we computed the weight for each of the indicators, the next step is to compute
the weighted intervals for each of the indicators. For the above example we will
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assume the following answers were given to the sample indicators of the first factor
being assessed.

Indicator

Sample Question

Normalized Categories
X

V

W

0%‐15%

15%‐40%

I1
Question 1
X
I2
Question 2
I3
Question 3
X Represents the answer that was chosen for that indicator

40%‐60%

Y

Z

60%‐85%

85%‐100%

X
X

Once you have the answers from the sample indicators the next step is to multiple
the weight of the indicator by the high and low end of the interval range selected for
the indicator
Indicator
Number
I1
I2
I3

Computed
Weight
0.33334
0.33334
0.33334

Interval
Low End
0
40
85

Interval
High End
15
60
100

Interval Low End
Weight
0 X 0.3334 = 0
40 X 0.3334 = 13
85 X 0.3334 = 28

X

Interval High End X
Weight
15 X 0.3334 = 5
60 X 0.3334 = 20
100 X 0.3334 = 33

Step 3: Calculate Result Range
The next step is to compute the Result Range by calculating the optimistic and
pessimistic range for each factor. This is accomplished by summing up all the
weighed intervals we got from the previous step. The example below highlights in
more detail how this is done.
Pessimistic Result = Sum of all the weighed low end results from Step 2
Pessimistic Result: 0 + 13 +28 = 41
Optimistic Result = Sum of all the weighed high end results from Step 2
Optimistic Result: 5 +28 + 33 = 58
Your Result Range = 41 – 58
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Step 4: Translate to Nominal Score
In many cases the assessment table indicates that several aspects need to be
assessed in order to completely assess a certain characteristic of a factor. In those
cases we do not compute and nominal value, rather we perform another round of
aggregation, as demonstrated above, but on the next level up till we reach the level
of the characteristic being assessed. In the assessment table presented earlier you
can see that to assess Interaction and Collectivism we do not have to go through
another cycle of aggregation. However to assess the buy‐in we have to aggregate the
indicators and then we have to aggregate the 2 different aspects of buy‐in that we
are assessing before we can move to the step that determines the nominal
assessment result for the characteristic being assessed.
Once you have a result range for that a particular characteristic, and you are sure
you do not have to perform more aggregation the next step is to map the result
range to one of the nominal values presented below. These nominal values are the
ones that are used to evaluate the fulfillment of a particular factor or not.

Not Achieved
Partially Achieved
Largely Achieved
Fully Achieved

0%35%
35%65%
65%85%
85%  100%

Nominal Values
If the Pessimistic ‐ Optimistic (From Step 3) range fits within one of these intervals
then that suffices, if they do not then obtain an average and then place that average
in its necessary nominal range.
In our example the resultant score will be: Partially Achieved
Below is a sample of the evaluation template that would be used for the assessment
table example given earlier
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Category of
Assessment

Area to be
assessed

Characteristic
assessed

Nominal
Value

Weight

Interaction

Project
Management

Developers

Low

High

Indicator

1

Collectivism

1
0.5

Buy‐In
0.5

Weight

I1

0.333

I2

0.333

I3

0.333

I4

1.000

I5

0.500

I6

0.500

I7

0.500

I8

0.500

Low

High

Evaluation Template for an Assessment Table

Once a nominal score is reached for each organizational characteristics being
assessed, their nominal values are plugged in to the evaluation matrix similar to the
table below to determine which areas need to be addressed before trying to adopt
that particular agile practice.

Agile Practices
for Agile Level 1

Category of
Assessment

Area to be
assessed

Characteristic
assessed

Not
Achieved

Partially
Achieved

Largely
Achieved

Fully Achieved

0%‐35%

35%‐65%

65%‐85%

85% ‐ 100%

Large Gap

Medium Gap

Small Gap

Minimal Gap

Management Style
Management
Collaborative
Planning

Buy‐In

X
X

Transparency

People
Developers

X

Power Distance

X

Buy‐In

X

Project
Management

Planning

Existence

Project
Management

Developers

Collectivism

X

Interaction
Collaborative
Teams

Coding
Standards

Knowledge
Sharing

X
X

Buy‐In

X

People

Developers

Buy‐In

X

Process

Coding
Standards

Existence

X

Developers

Buy‐In

People
Process

Managers

Buy‐In

Knowledge
Sharing

Availability

X
X
X

Sample Evaluation Matrix for Agile Level 1
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The rest of this appendix presents the indicators contained in the Agile Adoption
Framework. The indicators are grouped depending on which stage in the 4‐Stage
process they are used in. The first section in this appendix presents the indicators
used to assess the discontinuing factors. The next section presents the indicators
used to conduct a project level assessment (to identify the target level of agility for a
project). Then the last sections include all the indicators used in Stage 3 to assess
the organizational readiness for each individual agile practice.
Each section starts with an indicator map illustrating the hierarchy of indicators
used during the associated stage. Following the indicator map are the assessment
tables. Finally, the actually surveys where the indicators are found are grouped
together based on who the indicator is addressed to (e.g. developers, managers,
assessors, or customers).
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Indicators related to
Stage 1: Discontinuing Factors
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Indicator Map

Discontinuing Factors
Inappropriate Need for Agility
Historical Project Schedules and Budgets (A=2)
Challenges with current software process (D=3,M=3)
Rate of Change of Project Requirements (M=3)
Time to Market Needed for Project (M=1)
Lack of Sufficient Funds
Availability of Funds (M=6)
Absence of Executive Support
Executive Management Buy-in (M=3)
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The number of within the parenthesis indicators denotes the number of indicators used to measure the related organizational
characteristic. The letter preceding the number of indicators denotes who should provide the answer to the indicator’s
question.

Assessment Tables for Discontinuing Factors
Discontinuing Factor 1: Inappropriate Need for Agility
Category of
Assessment

Organization

Area to be
assessed

Characteristic (s) to
be assessed

Project History

Schedule and Budget

Software Process

Problems

Requirements

Rate of Change

Delivery

Time to Market

Project

To determine:
Whether or not the organization has a history of having projects
that go over time and budget
Whether or not the organization is facing any problems or
dissatisfaction with the current software process
Whether or not the project’s requirements are clear and well
defined, thus predicting no change, or whether or not the
requirements need to be flexible and/or might change
Whether or not the project has to be developed quickly in order
to introduce it to the market as soon as possible

Assessment
Method

Sample Indicators

Observation

DC_A1, DC_A2

Interviewing

DC_D1, DC_D2, DC_D3,
DC_M1, DC_M2, DC_M3

Interviewing

DC_M5, DC_M6, DC_M7

Interviewing

DC_M4

Assessment
Method

Sample Indicators

Discontinuing Factor 2: Lack of Sufficient Funds
Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

Organization

Budget

Availability of Funds

To determine:
Whether or not the organization has funds to be spent on the
adoption process of agile processes and is willing to spend them
on the adoption process

Interviewing

DC_M10, DC_M11,
DC_M12, DC_M13,
DC_M14, DC_M15
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Discontinuing Factor 3: Absence of Executive Support
Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

People

Managers /
Executives

Buy‐in

To determine:
Whether or not executive‐level management can see benefits of
adopting agile processes and will buy in to the development of
agile software

Assessment
Method

Sample Indicators

Interviewing

DC_M3, DC_M8, DC_M9
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The Surveys Encompassing the Indicators

Survey for Developers
Statements

V

W

Nominal Values
X

Y

Z

DC_D1

There are many areas in the development process that always cause problems and/or are
inefficient.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

DC_D2

The current development process is insufficient and/or does not produce good software.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

DC_D3

There is a need to change the software process in the organization.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

V

W

Nominal Values
X

Y

Z

DC_A1

It can be concluded from the previous project plans and the project delivery documents that the
organization has been on‐time when delivering its projects.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

DC_A2

It can be concluded from previous project estimates and the project delivery documents that the
organization has been within budget for its delivered projects.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

Survey for Assessors
Indicator

Statements

183

Survey for Managers/Executives
Indicator

Statements

V
Strongly
Disagree

W
Tend to
Disagree

Nominal Values
X
Neither Agree nor
Disagree

Y
Tend to
Agree

Z

DC_M1

There are some areas in the current development process that frequently cause problems
and/or are inefficient.

DC_M2

The current development process is insufficient and/or does not produce good software.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

DC_M3

There is a need to change the software process in the organization.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

DC_M4

The customer/client needs to introduce the product to the market quickly. (short time to
market).

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

DC_M5

There is a high probability that requirements will change during the development process.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

DC_M6

Not all the requirements will be known before development starts for the project.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

DC_M7

The deliverables for this project are unknown.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

DC_M8

In general, employing agile processes help organizations overcome their software development
challenges and/or respond better to customer requests.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

DC_M9

An Agile Development approach is ideal for the upcoming project.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

DC_M10

The organization has money allocated for training.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

DC_M11

The organization has money allocated for process improvement and/or organizational change.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

DC_M12

The organization is willing to spend on training people about Agile Processes.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

DC_M13

The organization is willing to spend whatever it takes for project to adopt an Agile Development
approach.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

DC_M14

The organization has the necessary funds to undergo the process of adopting an agile
development approach for the upcoming project.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

DC_M15

If adopting an agile process means buying new software, the organization is able and ready to
spend on such software.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

Strongly Agree
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Indicators related to
Stage 2: Project Level Assessment
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Indicator Map

Agile Level 1

Customer Commitment to work
with Developing Team

Collaboration Willingness (C=3)
Collaboration History (C=1)

Agile Level 2

Customer Contract reflective of
Evolutionary Development

Willingness to use Evolutionary Process (C=3)
Contract Structure (C=1)

Frequent face-to-face
communication between the team

Distribution of team (A=4)

Agile Level 3

Have around 30% of Cockburn
Level 2 and Level 3 people on team
CRACK Customer
Immediately Accessible

Agile Level 4

Agile Level 5

Developers’ Competence (M=1)
Customer Representative’s Authority (C=1)
Customer Representative’s Knowledge (C=1)
Customer Representative’s Collaboration (C=1)
Customer Representative’s Availability (C=1)
Customer Representative’s Accessibility (C=1)

Customer contract revolves
around commitment of
collaboration, not features

Contract Structure and Format (C=4)

Ideal Agile Physical Setup

Feasibility (M=3)

No/Minimal number of Cockburn
Level -1 or 1b People on team

Developers’ Competence (M=1)

Frequent Face-to-face
interaction between developers
& Users (Collocated)

Customer’s Willingness (C=2)

The number of within the parenthesis indicators denotes the number of indicators used to measure the related organizational
characteristic. The letter preceding the number of indicators denotes who should provide the answer to the indicator’s
question.
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Assessment Tables for Limiting Agile Practices

Limiting Agile Practice within Agile Level 1
Customer Commitment to work with Developing Team
Category of
Assessment

Customer

Area to be
assessed

Characteristic(s) to
be assessed

To determine:

Assessment
Method

Sample Indicators

Willingness

Whether or not the customer is committed to work with
Developing Team

Interviewing

PL_C1, PL_C3, PL_C4

History

Whether or not this customer has collaborated with any
development team before

Interviewing

PL_C2

Assessment
Method

Sample Indicators

Whether or not the customer agrees to an evolutionary
development approach

Interviewing

PL_C5, PL_C6, PL_C8

Whether or not the customer contract can be reflective of
evolutionary development

Interviewing

PL_C7

Collaboration

Limiting Agile Practice within Agile Level 2
Customer Contract reflective of Evolutionary Development
Category of
Assessment

Customer

Area to be
assessed

Characteristic(s) to
be assessed

Evolutionary
Process

Willingness

Contract

Structure

To determine:
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Limiting Agile Practices within Agile Level 3
Frequent facetoface communication between the team
Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

To determine:

Assessment
Method

Sample Indicators

People

Location

Distribution

Whether or not frequent face‐to‐face communication between
team members is achievable

Observation

PL_A1, PL_A2, PL_A3,
PL_A4

Assessment
Method

Sample Indicators

Interviewing

PL_M1

Have around 30% of Cockburn Level 2 and Level 3 people on team
Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

People

Developers

Competence

To determine:
Whether or not the development team has around 30% of
Level 2 and Level 3 people on team

Limiting Agile Practices within Agile Level 4
Collaborative, Representative, Authorized, Committed, Knowledgeable (CRACK) Customer
Immediately Accessible
Category of
Assessment

Customer

Area to be
assessed

Representative

Characteristic(s) to
be assessed

To determine:

Assessment
Method

Sample Indicators

Authority

Whether or not the customer representative has authority

Interviewing

PL_C9

Knowledgeable

Whether or not the customer representative has detailed
knowledge about the product

Interviewing

PL_C10

Whether or not the customer representative is collaborative

Interviewing

PL_C11

Whether or not the customer representative is available

Interviewing

PL_C12

Collaborative
Availability
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Accessibility

Whether or not the customer representative is immediately
accessible

Interviewing

PL_C13

Customer contract revolves around commitment of collaboration, not features
Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

Customer

Contract

Structure and format

To determine:
Whether or not the customer’s contract can revolve around
commitment of collaboration, not features

Assessment
Method

Sample Indicators

Interviewing

PL_C14, PL_C15, PL_C16,
PL_C17

Assessment
Method

Sample Indicators

Interviewing

PL_M3, PL_M4, PL_M5

Assessment
Method

Sample Indicators

Interviewing

PL_M2

Limiting Agile Practices within Agile Level 5
Ideal Agile Physical Setup
Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

Organization

Physical Layout

Feasibility

To determine:
Whether or not it is feasible to have an ideal agile physical
setup

No/Minimal number of Cockburn Level 1 or 1b People on team
Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

People

Developers

Competence

To determine:
Whether or not no or a minimal number of Level ‐1 or 1b
people exists on the development team

Frequent Facetoface interaction between developers & Users (Collocated)
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Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

Customer

Face‐to‐Face
Collaboration

Willingness

To determine:
Whether or not the frequent face‐to‐face interaction between
developers and customer is achievable

Assessment
Method

Sample Indicators

Interviewing

PL_C18, PL_C19

The Surveys Encompassing the Indicators

Survey for Customer Executives
Indicator

Statements

V

W

Nominal Values
X

Y

Z

PL_C1

I am willing to dedicate time to take an active role in this project.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

PL_C2

In the past, I have dedicated time to collaborate with the development team.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

PL_C3

I believe that the development team should make most of the effort and that the customer
should have to do little other than check on the project’s status and do a final acceptance.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

PL_C4

I am committed to working with the development team.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

PL_C5

I agree to have the system developed in an iterative/incremental fashion as opposed to the
approach of a big delivery at the end of the contracted time.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

PL_C6

I am willing to sign a contract to start development of a product whose requirements cannot be
known ahead of time with certainty.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

PL_C7

PL_C8
PL_C9

I am willing to change the contract structure to reflect an evolutionary development approach.
Evolutionary development implies that the requirements, plan, estimates, and solution evolve
or are refined over the course of the iterations, instead of being fully defined and “frozen” in a
major upfront specification effort before the development begins.
I am willing to accept an overall project plan and a detailed plan of the next iteration only. The
customer does not have a problem with not receiving a GANTT or PERT chart of the whole
project upfront.
The customer representative(s) interacting with the contracted organization is (are) authorized
to make decisions on the spot regarding the product specifications
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PL_C10

The customer representative(s) interacting with the contracted organization is (are)
knowledgeable about the product domain (i.e. he/she is a domain expert or subject matter
expert).

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

PL_C11

The customer representative(s) interacting with the contracted organization is (are)
representative of the product’s actual users.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

PL_C12

The customer representative is available for the development team to contact if it needs his/her
input on something.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

PL_C13

A customer representative is immediately accessible to the development team if needed.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

PL_C14

I am willing to sign a contract that does not have a detailed enumeration of features and
functions but broad goals and the success criteria. This allows the customer more flexibility to
change and add requirements through out the development process.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

PL_C15

I am willing to accept a contract in which the time and budget, but not the features to be
delivered, are fixed.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

PL_C16

I am willing to accept a contract that commits both sides to a degree of interaction and
collaboration instead of a set of detailed requirements.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

PL_C17

I am willing to change its typical contract structure to reflect a new agile development approach.
An agile development approach will give the customer the flexibility to change its requirements
throughout the development process, and will deliver software earlier and in increments.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

PL_C18

The customer will be available for frequent face‐to‐face interaction with the development team.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

PL_C19

The customer is willing to be collocated with the development team.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

V

W

Nominal Values
X

Y

Z

0‐5%

5‐10%

10‐15%

15‐30%

30% or higher

30% or higher

15‐30%

10‐15%

5‐10%

0‐5%

Survey for Managers/Executives
Indicator

Statements

PL_M1

What percentage of the full‐time staff is of Cockburn Level 2 or Level 3 experts

PL_M2

Indicate the percentage of full‐time staff who are Cockburn Level 2 or Level 3 experts.

PL_M3

The organization can have all the development personnel in a common room rather than
separate offices or cubicles.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

PL_M4

The organization can set up the development rooms to better support agile development
(furniture away from the walls).

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree
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PL_M5

The organization can setup an environment where as much project information as possible is
displayed on the walls (via whiteboards, cling sheets, or projectors).

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

Nominal Values
X

Y

Z

Survey for Assessors
Indicator

Statements

V

W

PL_A1

The development team is located where members can have frequent face‐to‐face
communication.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

PL_A2

The geographic distribution of the development team can be best described as…

Within Flying
Distance

Long distance
driving

Within Daily
Driving Distance

Within the
same
building

In the same
room

PL_A3

Logistically, the development team can meet face‐to‐face.

Yearly or
never

Monthly

Weekly

Daily

Hourly

PL_A4

It is likely for the development team to have frequent face‐to‐face communication.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree
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Indicators related to
Stage 3: Organizational Readiness Assessment
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For best view, please view this page using a portrait orientation

Agile Levels

Agile Level 1

Agile Level 2

Agile Level 3

Agile Level 4

Agile Level 5

Coding Standards

Empowered and
Motivated Teams

Collaborative Teams

Task Volunteering
not Task Assignment

Developers’ Buy-in (M=1,D=2)
Managers’ Buy-in (M=5)
Availability of Knowledge Sharing Tools (A=1)

Developers’ Buy-in (D=2)
Existence of Coding Standards (A=1)

Empowerment of Developers (M=2,D=3)
Motivation of Developers (D=6)
Managers’ Trust to Developers (M=4,D=1)

Interaction between developers (M=1,D=1)
Belief in Collectivism (D=1)
Developers’ Buy-in (D=4)

Managements’ Buy-in (M=2)
Developer’s Buy-in (D=1)

Collaborative Planning

Knowledge Sharing
Developers’ Buy-in (D=1)
Managers’ Buy-in (M=1)
Ability to change and improve process (M=3,D=3)

Management Style (M=7,D=4)
Managers’ Buy-in (M=2)
Management Transparency (M=4)
Power Distance (M=1,D=4)
Developers Buy-in (D=1)
Planning Activity Exists (M=2,A=1)

Reflect and Tune Process

Evolutionary
Requirements
Software
Configuration
Management
Planning at
Different Levels

Continuous Delivery

Tracking Iteration
Progress through
Working Software

Managers’ Competence with Risk Assessment (M=3,D=1)
Managers’ Buy-in (M=1)
Developers Buy-in (D=1)
Organization’s Experience with Risk Assessment (M=1,D=1)

Existence of Requirements Engineering (M=2,A=1)
Experience with Requirements Engineering (M=1,D=1)
Managements’ level of uncertainty avoidance (M=3)
Managers’ Competence with Eliciting Requirements (M=2)
Managers’ Buy-In (M=5)
Developers’ level of uncertainty avoidance (D=2)
Developers’ Buy-In (D=3)
Developers’ Competence (D=2)
Existence of Software tools for SCM (A=1)
Managers’ Competence with Multi-level Planning (M=5)
Manager’s Buy-in to Continuous Planning (M=2)
Organization’s Experience with Multi-level Planning (M=1)
Any Software Development Process Exists (M=2,D=2,A=1)
Experience with Iterative Development Process (M=2,D=2)
Managements’ level of stress tolerance (M=1)
Managers’ Competence with Incremental Development (M=2)
Managers’ Buy-In (M=2)
Developers’ level of stress tolerance (D=1)
Developers’ Buy-In (D=3)
Developers’ Competence (D=2)
Existence of any Monitoring and Reporting (M=2,D=2)
Managers’ Buy-in (M=1)
Developers Buy-in (D=1)
Previous Design Experience (M=2)
Managers’ Buy-in (M=3)
Developers Buy-in (D=3)

Risk Driven
Iterations

Developers’ Buy-in (D=2)
Developers’ Competence (M=1)
Experience with Continuous Improvement (M=2,D=2)

No Big Design
Up Front

Continuous
Improvement
(Refactoring)

Managers’ Buy-in (M=1)
Managers’ Competence overlooking self-organizing teams (M=5)
Developers Buy-in (D=3)

Managers’ Buy-in (M=1)
Method for tracking remaining work currently exists (M=1,A=1)

Developers Buy-in (D=4)
Existence of Software Tools for Continuous Integration (A=1)

Self-Organizing
Teams
Continuous
Integration
Maintenance
of a list of all
remaining
features
(backlog)

Managers’ Buy-in (M=3)

Managers’ Buy-in (M=2)
Developers’ Competence with writing Unit Tests (D=3)
Developers Buy-in (D=3)
Appropriate tools for writing and running unit tests exists (A=1)

Client Driven Iteration

Method to obtain customer feedback exists (M=2)
Managers’ Buy-in (M=3)
Developers Buy-in (D=3)

Unit Tests

Continuous Customer
Satisfaction Feedback

Managers’ Buy-in (M=2)

Managements’ level of stress tolerance (M=1)
Managers’ Buy-In (M=1)
Developers’ level of stress tolerance (D=1)
Developers’ Buy-In (D=1)
Adaptive Planning

Regular progress meeting currently exists (M=1,D=1)
Managers’ Buy-in (M=1)
Developers Buy-in (D=1)

Smaller and more
frequent Releases

Daily Progress
Tracking Meetings

Managers’ Buy-in (M=2)
Developers’ Competence writing User Stories (D=1)
Regulations related to format of requirements (M=1)

Managers’ Buy-in (M=1)
Developers’ understanding of agile documentation (D=2)
Managers’ understanding of agile documentation (M=2)
External Regulations (M=2)
User Stories

Process regulations related to ceremony (M=2,A=1)
Fear of responsibility among people (M=1)
Managers’ Buy-In (M=2)
Managements’ trust to the Developers (D=2)
Developers’ Buy-In (D=2)

Agile
Documentation

Low Process
Ceremony

Availability Historical Projects Estimations (A=1)
Experience with Estimation (A=1)
Current Estimation method (M=2)
Managers’ Competence with Estimation (M=3)
Developers’ Competence with Estimation of efforts (D=3)
Management’s level of Collaboration (M=3)

Developers’ Competence with unit tests (D=5,M=1)
Developers’ Perception (D=1)
Developers’ Buy-In (D=1)
Managers’ Buy-In (M=2)
Availability of Automation tools for testing (M=1,A=1)

Managers’ Buy-In (M=2)
Developers’ Buy-In (D=3)
Measure of productivity (M=1)
Collaborative Organizational Culture (M=1,D=2)

Agile Project
Estimation

Paired
Programming

Test Driven
Development

194

Indicator Map for Agile Level 1

Agile Level 1

Collaborative Planning

Management Style (M=7,D=4)
Managers’ Buy-in (M=2)
Management Transparency (M=4)
Power Distance (M=1,D=4)
Developers Buy-in (D=1)
Planning Activity Exists (M=2,A=1)

Task Volunteering
not Task Assignment

Managements’ Buy-in (M=2)
Developer’s Buy-in (D=1)

Collaborative Teams

Interaction between developers (M=1,D=1)
Belief in Collectivism (D=1)
Developers’ Buy-in (D=4)

Empowered and
Motivated Teams

Empowerment of Developers (M=2,D=3)
Motivation of Developers (D=6)
Managers’ Trust to Developers (M=4,D=1)

Coding Standards

Developers’ Buy-in (D=2)
Existence of Coding Standards (A=1)

Knowledge Sharing

Developers’ Buy-in (M=1,D=2)
Managers’ Buy-in (M=5)
Availability of Knowledge Sharing Tools (A=1)

Reflect and Tune Process

Developers’ Buy-in (D=1)
Managers’ Buy-in (M=1)
Ability to change and improve process (M=3,D=3)

The number of within the parenthesis indicators denotes the number of indicators used to measure the related organizational
characteristic. The letter preceding the number of indicators denotes who should provide the answer to the indicator’s
question.
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Assessment Tables for Agile Practices within Agile Level 1
Collaborative Planning (Customers, Developers and Management plan together)
Category of
Assessment

Area to be
assessed

Assessment
Method

Sample Indicators

Whether or not a collaborative or a command‐control relation
exists between managers and subordinates. The management
style is an indication of whether or not management trusts the
developers and vice‐versa.

Interviewing

OR1_M1, OR1_M2,
OR1_M3, OR1_M4,
OR1_M5, OR1_M14,
OR1_M17, OR1_D1
OR1_D2, OR1_D3,
OR1_D4,

Whether or not management is supportive of or resistive to
having a collaborative environment

Interviewing

OR1_M9, OR1_M10,

Transparency

Whether or not management can be open with customers and
developers – No politics and secrets

Interviewing

Power Distance

Whether or not people are intimidated/afraid to give honest
feedback and participation in the presence of their managers

Interviewing

Whether or not the developers are willing to plan in a
collaborative environment

Interviewing

OR1_D5

Observation

OR1_A1

Interviewing

OR1_M16, OR1_M18

Assessment
Method

Sample Indicators

Interviewing

OR1_M12, OR1_M15

Interviewing

OR1_D10

Characteristic(s) to
be assessed

To determine:

Management Style
Management
Buy‐In

People

Developers
Buy‐In

Project Management

Planning

Existence

Whether or not the organization does basic planning for its
projects

OR1_M6, OR1_M7,
OR1_M8, OR1_M13
OR1_M11, OR1_D6,
OR1_D7, OR1_D8,
OR1_D9

Task Volunteering not Task Assignment
Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

Management

Buy‐In

Developers

Buy‐In

People

To determine:
Whether or not management will be willing to buy into and
can see benefits from employees volunteering for tasks
instead of being assigned
Whether or not developers are willing to see the benefits from
volunteering for tasks
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Collaborative Teams
Category of
Assessment

People

Area to be
assessed

Characteristic(s) to be
assessed

To determine:

Assessment
Method

Sample Indicators

Interaction

Whether or not any levels of interaction exist between people
thus laying a foundation for more team work

Interviewing

OR1_M1, OR1_D15

Collectivism

Whether or not people believe in group work and helping
others or are just concerned about themselves

Interviewing

OR1_D16

Whether or not people are willing to work in teams

Interviewing

OR1_D12, OR1_D11

Whether or not people recognize that their input is valuable in
group work

Interviewing

OR1_D23, OR1_D13

To determine:

Assessment
Method

Sample Indicators

Developers
Buy‐In

Empowered and Motivated Teams
Category of
Assessment

Area to be
assessed

Characteristic(s) to be
assessed

Whether or not management empowers teams with decision
making authority

Interviewing

Motivation

Whether or not people are treated in a way that motivates
them

Interviewing

Trust

Whether or not managers trust and believe in the technical
team in order to truly empower them

Interviewing

Decision Making
Developers
People
Managers

OR1_M3, OR1_D4,
OR1_D14, OR1_D17,
OR1_M14
OR1_D14, OR1_D13,
OR1_D23, OR1_D24,
OR1_D25, OR1_D15
OR1_M13, OR1_M14,
OR1_M6, OR1_M12,
OR1_D2

Coding Standards
Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

People

Developers

Buy‐In

Process

Coding Standards

Existence

Assessment
Method

Sample Indicators

Whether or not the developers see the benefit and are willing
to apply coding standards

Interviewing

OR1_D21, OR1_D22

Whether or not any kind of coding standards exists that are
used

Observation

OR1_A2

To determine:
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Knowledge Sharing
Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

To determine:

Assessment
Method

Sample Indicators

Developers

Buy‐In

Whether or not developers believe in and can see the benefits
of having project information communicated to the whole
team

Interviewing

OR1_D18, OR1_D19,
OR1_M19

Managers

Buy‐In

Whether or not managers believe in and can see the benefits of
having project information communicated to the whole team

Interviewing

OR1_M6, OR1_M7,
OR1_M20, OR1_M21,
OR1_M22

Knowledge
Sharing

Availability

Whether or not knowledge sharing tools are available and
accessible (Wikis, Blogs …etc.)

Observation

OR1_A3

People

Tools

Reflect and Tune Process
Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

To determine:

Assessment
Method

Sample Indicators

Developers

Buy‐in

Whether or not developers are willing to commit to reflecting
about and tuning the process after each iteration or release

Interviewing

OR1_D26

Managers

Buy‐in

Whether or not management is willing to commit to reflecting
about and tuning the process after each iteration or release

Interviewing

OR1_M23

Process
improvement

Capability

Whether or not the organization can handle process change in
the middle of the project

Interviewing

OR1_D27, OR1_D28,
OR1_D29, OR1_M24,
OR1_M25, OR1_M26

People

Process
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The Surveys Encompassing the Indicators
Survey for Developers
Indicator

Statements

V

W

Nominal Values
X

Y

Z

OR1_D1

Your manager listens to your opinions regarding technical issues

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D2

Your manager does not micro‐manage you or your work.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D3

Your manager encourages you to be creative and does not dictate to you what to do exactly.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D4

Your manager gives you the authority to make decisions without referring back to him/her.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D5

You would like to participate in the planning process of the project you will work on.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D6

If your manager said or did something wrong, it is acceptable for you to correct and/or
constructively criticize him/her face to face.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D7

It is acceptable for you to express disagreement with your manager(s) without fearing their
retribution.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D8

In a group meeting, the customer suggested something about the product. You disagree and have
a better idea; it is acceptable for you to express disagreement with your customer and suggest
something better.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D9

Other peoples’ titles and positions intimidate people in the organization.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D10

You would do a better job choosing your own task on a project instead of being assigned one by
your manager.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D11

You prefer working in a group.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D12

Indicate how often you work in groups.

Never

Seldom

Sometimes

Usually

Always

OR1_D13

When in a group, you feel that your participation is important.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree
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OR1_D14

Your manager seeks your input on technical issues.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D15

Your team members seek your input on technical issues.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D16

When you run into technical problems, you usually ask your team members about the solution.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D17

You usually participate in the planning process of the project you are working on.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D18

Project information should be communicated to the whole team.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D19

There should be a mechanism for persistent knowledge sharing between team members.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D20

People should use a wiki or a blog for knowledge sharing.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D21

There should exist a coding standard for development.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D22

If the organization has a coding standard, then developers should use it when coding, even in
crunch time.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D23

The organization values you and your expertise.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D24

Your manager has high expectations of you.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D25

You are motivated by your job.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D26

You are willing to dedicate time after each iteration/release to review how the process could be
improved.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D27

You are willing to undergo a process change even if it requires some reworking of already
completed work products.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D28

If there is a need for process change, that change should not be considered a burden on the team
even if significant process changes have been made previously during the project.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_D29

Process change in the middle of the project should not be considered a disruption since the
process change is worth the benefit it will bring.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree
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Survey for Managers/Executives
Indicator

Statements

V

W

Nominal Values
X

Y

Z

OR1_M1

You actively encourage interaction among your subordinates.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M2

Irrelevant of your personal preferences, you encourage team work over individual work.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M3

You usually seek your subordinates’ opinions before making a decision.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M4

You frequently brainstorm with your subordinates.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M5

You frequently encourage your subordinates to find creative solutions to problems.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M6

It is important for you to share project management information with your subordinates.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M7

If you are needed and unreachable, at any point in time your subordinates have enough
information to update the customer about the exact status of the project.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M8

If a problem occurs that may affect the schedule or requirements of a project, you would update
your client right away.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M9

Developers should aid in the planning of a project.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M10

Customers should be part of the planning of a project.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M11

Other peoples’ titles and positions intimidate people in the organization.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M12

You allow your subordinates to choose their own tasks for a project

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M13

Your subordinates have unregulated access to the customer.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M14

You frequently seek the input of your subordinates on technical issues.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree
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OR1_M15

You believe that subordinates would perform better and be more effective if they were to choose
their own tasks.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M16

You always create plans for a software development project.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M17

It is important to involve other people while preparing the project plan.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M18

The project plans are always documented.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M19

When you prepare a project plan, it should not include the details of the project from start to
end; it should be focused on the next iteration while giving an overview of the overall work

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M20

Project information should be communicated to the whole team.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M21

There should be a mechanism for persistent knowledge sharing between team members.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M22

If there was a wiki or a blog set up for knowledge sharing, you believe people would use it.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M23

You are willing to dedicate time after each iteration/release to review how the process could be
improved.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M24

You are willing to undergo a process change even if it requires some reworking of already
completed work products.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M25

If there is a need for process change, that change should not be considered a burden on the team
even if significant process changes have been made previously during the project.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_M26

Process change in the middle of the project should not be considered a disruption since the
process change is worth the benefit it will bring.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

203

Survey for Assessors
Indicator

Statements

V

W

Nominal Values
X

Y

Z

OR1_A1

Old project documents show that previous projects have a project plan.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_A2

A review of documents or other information shows you that the organization has a coding
standard.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR1_A3

A review of the tools available for use by the developers shows you that the organization has
and uses knowledge sharing tools (Wikis, Blogs …etc.).

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree
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Indicator Map for Agile Level 2

Evolutionary
Requirements
Software
Configuration
Management
Planning at
Different Levels

Agile Level 2
Continuous Delivery

Tracking Iteration
Progress through
Working Software
No Big Design
Up Front

Existence of Requirements Engineering (M=2,A=1)
Experience with Requirements Engineering (M=1,D=1)
Managements’ level of uncertainty avoidance (M=3)
Managers’ Competence with Eliciting Requirements (M=2)
Managers’ Buy-In (M=5)
Developers’ level of uncertainty avoidance (D=2)
Developers’ Buy-In (D=3)
Developers’ Competence (D=2)
Existence of Software tools for SCM (A=1)
Managers’ Competence with Multi-level Planning (M=5)
Manager’s Buy-in to Continuous Planning (M=2)
Organization’s Experience with Multi-level Planning (M=1)
Any Software Development Process Exists (M=2,D=2,A=1)
Experience with Iterative Development Process (M=2,D=2)
Managements’ level of stress tolerance (M=1)
Managers’ Competence with Incremental Development (M=2)
Managers’ Buy-In (M=2)
Developers’ level of stress tolerance (D=1)
Developers’ Buy-In (D=3)
Developers’ Competence (D=2)
Existence of any Monitoring and Reporting (M=2,D=2)
Managers’ Buy-in (M=1)
Developers Buy-in (D=1)
Previous Design Experience (M=2)
Managers’ Buy-in (M=3)
Developers Buy-in (D=3)
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The number of within the parenthesis indicators denotes the number of indicators used to measure the related organizational
characteristic. The letter preceding the number of indicators denotes who should provide the answer to the indicator’s question.

Assessment Tables for Agile Practices within Agile Level 2
Evolutionary Requirements
Category of
Assessment

Process

Area to be
assessed

Requirements
Engineering

Characteristic(s) to be
assessed
Existence
Experience
Uncertainty Avoidance

Management

Competence

Buy‐In
People
Uncertainty Avoidance

Developers

Buy‐In
Competence

To determine:
Whether or not the organization has an institutionalized
procedure to gather requirements from its clients
Whether or not the organization has developed projects using
the evolutionary requirements
Whether or not management accepts and is comfortable with
the uncertainty involved with deciding on requirements and
features as late as possible
Whether or not the managers can recognize high‐level
(architecturally influential) requirements and differentiate
them from detail requirements
Whether or not management is willing to accept changes from
the customer and that all changes are reversible
Whether or not management is willing to try evolutionary
requirements over big upfront requirements gathering
Whether or not the developers accept and are comfortable
with the uncertainty involved with deciding on requirements
and features as late as possible
Whether or not the developers are willing to accept changes
from the customer and that all changes are reversible
Whether or not the developers can recognize high‐level
(architecturally influential) requirements and differentiate
them from detail requirements

Assessment
Method

Sample Indicators

Observation

OR2_A1

Interviewing

OR2_M, OR2_M2

Interviewing

OR2_D1, OR2_M3

Interviewing

OR2_M4, OR2_M5, OR2_M6

Interviewing

OR2_M7, OR2_M8

Interviewing

OR2_M6, OR2_M9, OR2_M0

Interviewing

OR2_M1, OR2_M2

Interviewing

OR2_D2, OR2_D3

Interviewing

OR2_D4, OR2_D7, OR2_D8

Interviewing

OR2_D5,OR2_D6

Software Configuration Management
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Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

Environment

Software Tools

Existence

To determine:
Whether or not the organization has tools for software
configuration management

Assessment
Method

Sample Indicators

Observation

OR2_A3

Continuous Delivery (IncrementalIterative development)

Category of
Assessment

Assessment
Method

Sample Indicators

Observation

OR2_A2

Interviewing

OR2_D9, OR2_D10,
OR2_M13, OR2_M14

Interviewing

OR2_M15, OR2_M16
OR2_D11, OR2_D12

Interviewing

OR2_M17, OR2_M18

Interviewing

OR2_M19

Interviewing

OR2_M20, OR2_M21

Whether or not the developers can handle the stress of
delivering a workable iteration every 1‐4 weeks

Interviewing

D_15

Buy‐In

Whether or not developers will be willing to use an iterative‐
incremental development approach

Interviewing

OR2_D13, OR2_D14,
OR2_D18

Competence

Whether or not the developers understand the principles of
incremental‐iterative development

Interviewing

OR2_D16, OR2_D17

Area to be
assessed

Characteristic(s) to
be assessed

Process Definition

Existence

Process
Lifecycle

Experience
Buy‐In

Management

Stress

Competence

People

Stress

Developers

To determine:
Whether or not the organization has any process in place for
development and is not relying on haphazard and ad‐hoc
approaches to software development
Whether or not the organization has previously used an
incremental – iterative approach for developing systems
Whether or not management will be willing to use an
iterative‐incremental development approach
Whether or not managers can handle the additional stress of
overseeing the delivery of workable iterations every 1‐4
weeks
Whether or not the managers understand the principles of
incremental‐iterative development

Planning at different levels
Category of
Assessment

Area to be
assessed

Characteristic(s) to be
assessed

To determine:

Assessment
Method

Sample Indicators

People

Managers

Competence

Whether or not management understands the principles and
significance of multi‐level planning

Interviewing

OR2_M22, OR2_M23,
OR2_M24, OR2_M25,
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OR2_M26

Buy‐in
Process

Planning

Experience

Whether or not management is willing to commit to the
process of continuously planning versus developing a one‐
time plan
Whether or not the organization is experienced with multi‐
level or not

Interviewing

OR2_M27, OR2_M28

Interviewing

OR2_M29

Tracking Iteration Progress through Working Software
Assessment
Method

Sample Indicators

Whether or not a mechanism exists to monitor the iteration
progress is monitored

Interviewing

OR2_M30, OR2_D19,
OR2_D21, OR2_M31

Buy‐in

Whether or not the managers can see that working software is
a valid progress indicator

Interviewing

OR2_M32

Buy‐in

Whether or not the developers can see that working software
is a valid progress indicator

Interviewing

OR2_D20

Assessment
Method

Sample Indicators

Interviewing

OR2_M36, OR2_M37

Interviewing

OR2_D22, OR2_D23,
OR2_D24

Interviewing

OR2_M33, OR2_M34,
OR2_M35

Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

Process

Process
Management

Monitoring &
Reporting

Managers
Developers

People

To determine:

No Big Design up Front (BDUF)
Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

Process

Design

Experience

Developers

Buy‐in

Managers

Buy‐in

People

To determine:
Whether or not design is a continuous process, or done once at
the beginning of the development process
Whether or not the developers agree to the fact that no big
design up front is a valid and efficient approach for agile
development
Whether managers agree to the fact that no big design up front
is a valid and efficient approach for agile development
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The Surveys Encompassing the Indicators

Survey for Developers
Indicator

Statements

V

W

Nominal Values
X

Y

Z

Never

Seldom

Sometimes

Usually

Always

OR2_D1

Indicate how often are you involved in a project in which all the requirements are not known
upfront and an evolutionary requirements approach is used.

OR2_D2

You are willing start a development of a project without knowing the exact requirements of the
whole project.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_D3

If circumstances dictate that all the details are not available before you start a project, you do not
mind the uncertainty and floating targets.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_D4

You do not mind starting a project knowing that its requirements will evolve or change in the
future.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_D5

You can tell the difference between requirements that will the influence the architecture and
design of a project and requirements that will not influence it.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_D6

In a project, you can recognize high level requirements that most probably will not change
versus low level requirements that might change.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_D7

Throughout the project the client has full right to change the requirements in order to meet
his/her business needs.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_D8

In order to deliver valuable software to clients, change should be welcomed but not constrained.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_D9

Software development in this organization is not ad hoc or haphazard; there is a clear and known
process in place.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_D10

Every project involves a clear set of activities. Each of these activities has clear standardized
deliverables.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_D11

Indicate how often you have worked on a project that was developed in an incremental –iterative
approach.

Never

Seldom

Sometimes

Usually

Always

OR2_D12

It is a common practice to divide the system up into mini‐projects. The system is seldom
developed as one large project.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_D13

The incremental‐iterative approach has more benefits than the waterfall approach.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree
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OR2_D14

You are willing to use the incremental‐iterative approach to develop software.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_D15

Delivering a working increment every 1‐4 weeks will not cause you any additional stress.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_D16

No big upfront analysis should be conducted when using the incremental‐iterative approach.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_D17

You fully understand the principles of the incremental‐iterative development approach.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_D18

You are willing to do more integration (integrate after each iteration) in order to accommodate
the incremental‐iterative development approach.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_D19

The organization has a usable and efficient method for reporting project status.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_D20

Working software should be the primary measure of progress in a project.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_D21

During development you deliver a software iteration/release at least once within the
organizational status‐reporting window (usually one month).

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_D22

Development of the first iteration can start without a complete detailed design of the whole
system.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_D23

Design can start without all the requirements being known except those that are architectural
influential.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_D24

Design should be revisited before the start of each iteration.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree
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Survey for Managers/Executives
Indicator

Statements

V

W

Nominal Values
X

Y

Z

OR2_M1

The organization employees know the procedures to gather requirements from clients.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M2

In any project requirements are always gathered from the customer.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M3

Indicate how often you manage a project in which all the requirements are not known upfront
and an evolutionary requirements approach is used.

Never

Seldom

Sometimes

Usually

Always

OR2_M4

You can start a development of a project without knowing the exact requirements of the whole
project.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M5

If circumstances dictate that all the details are not available before you start a project, you do not
mind the uncertainty and floating targets.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M6

You do not mind starting a project knowing that its requirements will evolve or change in the
future.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M7

You can tell the difference between requirements that will the influence the architecture and
design of a project and requirements that will not influence it.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M8

In a project, you can recognize high level requirements that most probably will not change
versus low level requirements that might change.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M9

Throughout the project the client has full right to change the requirements in order to meet
his/her business needs.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M10

In order to deliver valuable software to clients change should be welcomed not constrained.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M11

An evolutionary requirements gathering approach could work better than a big upfront
approach.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M12

You are willing to try an evolutionary requirements gathering approach.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M13

Software development in this organization is not ad hoc or haphazard; there is a clear and known
process in place.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M14

Every project involves a clear set of activities. Each of these activities has clear standardized
deliverables.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree
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OR2_M15

Indicate how often you develop a project using an incremental–iterative approach.

Never

Seldom

Sometimes

Usually

Always

OR2_M16

It is a common practice to divide the system up into mini‐projects. The system is seldom
developed as one large project.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M17

The incremental‐iterative approach has more benefits than the waterfall approach.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M18

You are willing to use the incremental‐iterative approach to develop software.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M19

Delivering a working increment every 1‐4 weeks will not cause you any additional stress.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M20

No big upfront analysis should be conducted when using the incremental‐iterative approach.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M21

You fully understand the principles of the incremental‐iterative development approach.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M22

Planning the project from multiple levels or perspectives (iterations, releases…etc) is better than
having one plan for the whole project.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M23

You understand the importance of planning the project in terms of iterations and releases.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M24

You can differentiate between planning features and planning tasks.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M25

Planning for each iteration should occur only right before the actual iteration.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M26

Planning of releases should not be detailed, except for the next/current release.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M27

Indicate your willingness to start a project that is not completely planned out until the end.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M28

Indicate your willingness to commit to planning small iteration and releases continuously
through out the project and not to develop one big plan at the beginning of the project.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M29

Indicate how often you create multi‐level planning documents when planning a project.

Never

Seldom

Sometimes

Usually

Always

OR2_M30

The organization has a usable and efficient method for reporting project status.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree
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OR2_M31

During development you deliver a software iteration/release at least once within the
organizational status‐reporting window (usually one month).

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M32

Working software should be the primary measure of progress in a project.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M33

Development of the first iteration can start without a complete detailed design of the whole
system.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M34

Design can start without all the requirements being know, except those that are architectural
influential.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M35

Design should be revisited before the start of each iteration.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M36

In the organization, design is a continuous process that spans the whole development effort and
is not done only one time up front.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_M37

Indicate how often the organization does not undertake design as a big upfront activity, and
instead designs in small increments throughout the development process.

Never

Seldom

Sometimes

Usually

Always

V

W

Nominal Values
X

Y

Z

Survey for Assessors
Statements
OR2_A1

A review of policies and procedures shows that the organization has a process it uses to gather
requirements from its clients.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_A2

A review of the policies and procedures shows that the organization has a process it uses to develop
software. This process should include a set of activities with deliverables and standards.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR2_A3

Inspection of the software development environment shows that the organization has sufficient
and useable Software Configuration Tools for agile development.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree
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Indicator Map for Agile Level 3

Agile Level 3

Risk Driven
Iterations

Managers’ Competence with Risk Assessment (M=3,D=1)
Managers’ Buy-in (M=1)
Developers Buy-in (D=1)
Organization’s Experience with Risk Assessment (M=1,D=1)

Continuous
Improvement
(Refactoring)

Developers’ Buy-in (D=2)
Developers’ Competence (M=1)
Experience with Continuous Improvement (M=2,D=2)

Self-Organizing
Teams

Managers’ Buy-in (M=1)
Managers’ Competence overlooking self-organizing teams (M=5)
Developers Buy-in (D=3)

Continuous
Integration

Developers Buy-in (D=4)
Existence of Software Tools for Continuous Integration (A=1)

Maintenance
of a list of all
remaining
features
(backlog)

Managers’ Buy-in (M=1)
Method for tracking remaining work currently exists (M=1,A=1)

Unit Tests

Managers’ Buy-in (M=2)
Developers’ Competence with writing Unit Tests (D=3)
Developers Buy-in (D=3)
Appropriate tools for writing and running unit tests exists (A=1)

The number of within the parenthesis indicators denotes the number of indicators used to measure the related organizational
characteristic. The letter preceding the number of indicators denotes who should provide the answer to the indicator’s question.
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Assessment Tables for Agile Practices within Agile Level 3
Risk Driven Iterations
Category of
Assessment

Assessment
Method

Sample Indicators

Whether or not the managers are competent risk assessors

Interviewing

OR3_M1, OR3_M2,
OR3_M3, OR3_D2

Buy‐In

Whether or not managers agree to have risks drive the scope
of each iteration

Interviewing

OR3_M4

Developers

Buy‐In

Whether or not the developers agree to have risks drive the
scope of each iteration

Interviewing

OR3_D3

Risk Assessment

Experience

Whether or not the organization has any experience doing risk
assessment or not

Interviewing

OR3_M1, OR3_D1

Characteristic(s) to
be assessed

To determine:

Assessment
Method

Sample Indicators

Interviewing

OR3_D4, OR3_D5

Interviewing

OR3_M5

Interviewing

OR3_D6, OR3_D7,
OR3_M6, OR3_M7

Assessment
Method

Sample Indicators

Area to be
assessed

Characteristic(s) to
be assessed
Competence

Managers
People

Process

To determine:

Continuous Improvement
Category of
Assessment

Area to be
assessed

Buy‐in
People

Developers
Competence

Process

Continuous
Improvement

Experience

Whether or not the developers agree to adopt an approach of
continuous improvement while developing software
Whether or not the developers are competent enough to
refractor code without jeopardizing the existing functionality
and quality of the code
Whether or not the organization is already involved in
continuous improvement

Continuous Integration
Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

People

Developers

Buy‐In

Whether or not the developers are willing to commit to
continuous integration?

Interviewing

OR3_D14, OR3_D15,
OR3_D16, OR3_D17

Environment

Software Tools

Existence

Whether or not the organization has the tools to aid in
continuous integration

Observation

OR3_A1

To determine:
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Self Organizing Teams
Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

Developers

Assessment
Method

Sample Indicators
OR3_M11

Buy‐in

Whether or not management agrees to have self‐organizing
teams

Interviewing

Competence

Whether or not management is ready to treat the team as a
true self‐organizing team

Interviewing

Buy‐In

Whether or not the employees feel comfortable working as
self‐organizing teams

Interviewing

Management
People

To determine:

OR3_M8, OR3_M10,
OR3_M9, OR3_M12,
OR3_M13
OR3_D8, OR3_D9,
OR3_D10

Maintenance of a List of All Remaining Features (Backlog)
Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

To determine:

Assessment
Method

Sample Indicators

People

Management

Buy‐in

Whether or not management is willing to maintain an up‐to‐
date list of all the remaining features for the project (backlog)

Interviewing

OR3_M16

Project
Management

OR3_M15

Existence

Whether or not the organization currently keeps an up‐to‐date
list of all the work that remains to be done

Interviewing

Process

Observation

OR3_A2

Area to be
assessed

Characteristic(s) to
be assessed

Assessment
Method

Sample Indicators

Unit Tests
Category of
Assessment

Buy‐in

Whether or not developers are willing to write unit tests
during the development process

Interviewing

OR3_D18, OR3_D19,
OR3_D21

Competence

Whether or not the developers have the competence and
previous experience writing unit tests

Interviewing

OR3_D20, OR3_M19,
OR3_D22

Whether or not the management accepts that developers will
invest additional time to write unit tests while coding

Interviewing

OR3_M17, OR3_M18

Whether or not the organization has the tools that support
writing and running unit tests

Observation

OR3_A3

Developers
People

Environment

To determine:

Managers

Buy‐In

Software Tools

Existence

216

The Surveys Encompassing the Indicators

Survey for Developers
Indicator

Statements

V

W

Nominal Values
X

Y

Z

Never

Seldom

Sometimes

Usually

Always

OR3_D1

For the projects that you have worked on, indicate how often risk assessment was performed
during the project and communicated to the whole team.

OR3_D2

Your manager is very competent when coming to risk assessments and mitigation plans.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_D3

The riskiest, most difficult elements should be approached first in the early iterations of the
development effort.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_D4

It is important to put effort into improving the design and code of a component, even if it is already
working.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_D5

You are willing to adopt an approach of continuous improvement during software development.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_D6

It is a common practice in the organization to revisit a working component to improve its design or
code structure.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_D7

Indicate how often you revisit a working component to improve its design or code structure.

Never

Seldom

Sometimes

Usually

Always

OR3_D8

You like to work on a team that management regards as one entity; not addressing individual team
members in rewards or tasks, but as one team.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_D9

You do not mind working without direct managerial supervision as long as you are on a team that is
treated as a partner with management.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_D10

You consider yourself competent and disciplined enough to work on self‐organizing teams

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_D11

Indicate how often you develop software projects using the Object Oriented (OO) principles and
techniques.

Never

Seldom

Sometimes

Usually

Always

OR3_D12

You understand the OO principles and theories very well.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree
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Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

More than 1
hour

Under 1
hour

Under 15 minutes

Under 10
minutes

Under 5
minutes

Instead of integrating the system at the end of the development effort, it is better to regularly
integrate the system throughout the whole development process.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_D16

You are trained to use the Software Configuration Management tool for continuous integration.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_D17

You are willing to integrate your software throughout the development process, even if it means
more work for you.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_D18

It is important to write unit tests for methods and functions while coding them even if that will take
additional time.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_D19

Writing unit tests for code is as important as writing new code for more functionality.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_D20

Indicate how often you write unit tests for every method or function in your code.

Never

Seldom

Sometimes

Usually

Always

OR3_D21

You are willing to commit to writing unit tests while you code for every method or function in your
code.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_D22

You consider yourself competent enough to write good and comprehensive unit tests for the
methods and functions in your code.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly
Agree

OR3_D13

Indicate how often the organization takes the OO approach in development of software projects.

OR3_D14

The usual time it takes to create a build the system is:

OR3_D15
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Survey for Managers/Executives
Indicator

Statements

V

W

Nominal Values
X

Y

Z

Never

Seldom

Sometimes

Usually

Always

OR3_M1

Indicate how often do you perform risk assessment and mitigation techniques during a project.

OR3_M2

You have been trained to perform risk assessments.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_M3

You are very competent performing risk assessment and mitigation plans.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_M4

The riskiest, most difficult elements should be approached first in the early iterations of the
development effort.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_M5

The developers are competent enough to refractor code without jeopardizing the existing
functionality and quality and breaking any unit tests (if they exist).

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_M6

It is a common practice in the organization to revisit a working component to improve its design
or code structure.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_M7

Indicate how often you make sure that your subordinates revisit a working component to
improve its design or code structure.

Never

Seldom

Sometimes

Usually

Always

OR3_M8

You can trust your employees’ capabilities to determine the best way to accomplish tasks by
themselves without your (management‘s) interference.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_M9

Employees are competent and disciplined enough to work in self‐organizing teams.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_M10

You are willing to allow space for the self‐organizing team to grow and not micromanage it.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_M11

You agree that it is very important for the employees to work in teams where they can divide the
team tasks among themselves.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_M12

The team is an entity that has its knowledge, perspective, motivation and expertise and should
be treated as a partner with management and the customer.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_M13

The self‐organizing team can negotiate commitments.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_M14

Indicate how often your organization takes the OO approach in software development

Never

Seldom

Sometimes

Usually

Always
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OR3_M15

When working on a project you keep an up‐to‐date list of all the work that remains to be done.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_M16

You are willing to keep an up‐to‐date list of all the work that remains to be done.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_M17

It is important for developers to write unit tests for their methods and functions while they code,
even if that will take additional time from them.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_M18

Writing unit tests for code is as important as writing new code for more functionality.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_M19

The developers are competent enough to write good unit tests for the methods and functions in
the code.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

V

W

Nominal Values
X

Y

Z

Survey for Assessors
Statements
OR3_A1

After looking at the software development tools, you know that the organization has the SCM tools
and processes to support continuous integration.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_A2

After inspecting previous projects, you know that each project had a mechanism by which all the
remaining work in a project was known at any point in time.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR3_A3

After looking at the software development tools, you know that the organization has the necessary
tools to write and run unit tests within the development IDE.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree
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Indicator Map for Agile Level 4

Agile Level 4

Client Driven Iteration

Managers’ Buy-in (M=3)

Continuous Customer
Satisfaction Feedback

Method to obtain customer feedback exists (M=2)
Managers’ Buy-in (M=3)
Developers Buy-in (D=3)

Smaller and more
frequent Releases

Managements’ level of stress tolerance (M=1)
Managers’ Buy-In (M=1)
Developers’ level of stress tolerance (D=1)
Developers’ Buy-In (D=1)

Adaptive Planning

Managers’ Buy-in (M=2)

Daily Progress
Tracking Meetings

Regular progress meeting currently exists (M=1,D=1)
Managers’ Buy-in (M=1)
Developers Buy-in (D=1)

Agile
Documentation

User Stories

Managers’ Buy-in (M=1)
Developers’ understanding of agile documentation (D=2)
Managers’ understanding of agile documentation (M=2)
External Regulations (M=2)
Managers’ Buy-in (M=2)
Developers’ Competence writing User Stories (D=1)
Regulations related to format of requirements (M=1)

The number of within the parenthesis indicators denotes the number of indicators used to measure the related organizational
characteristic. The letter preceding the number of indicators denotes who should provide the answer to the indicator’s question.
221

Assessment Tables for Agile Practices within Agile Level 4

Client Driven Iterations
Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

To determine:

Assessment
Method

Sample Indicators

People

Managers

Buy‐in

Whether or not managers are willing to give the customer the
power to dictate the scope of the iterations

Interviewing

OR4_M1, OR4_M2,
OR4_M3

Assessment
Method

Sample Indicators

Interviewing

OR4_M4, OR4_M5

Interviewing

OR4_D1, OR4_D2,
OR4_D3

Interviewing

OR4_M2, OR4_M6,
OR4_M7

Continuous Customer Satisfaction Feedback

Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

Process

Customer
Feedback

Existence

Developers

Buy‐in

Managers

Buy‐in

People

To determine:
Whether or not the organization has a method by which they
gather continuous feedback/criticism from the customer
during the development process
Whether or not the developers accept the fact that the
customers are encouraged to continually re‐think their
requirements
Whether or not the managers accept the fact that the
customers are encouraged to continually re‐think their
requirements
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Smaller and more Frequent Releases
Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed
Buy‐in

Managers
Stress
People
Buy‐in
Developers
Stress

To determine:
Whether or not the managers understand the importance of
having smaller and more frequent releases to give the
customer quicker feedback
Whether or not managers can handle the additional stress of
overseeing the delivery of fully functional releases every 4‐8
weeks
Whether or not the developers understand the importance of
having smaller and more frequent releases to give the
customer quicker feedback
Whether or not the developers can handle the increased stress
of delivering fully functional releases every 4‐8 weeks

Assessment
Method

Sample Indicators

Interviewing

OR4_M12

Interviewing

OR4_M13

Interviewing

OR4_D8

Interviewing

OR4_D9

Assessment
Method

Sample Indicators

Interviewing

OR4_M14

Interviewing

OR4_M15

Adaptive Planning
Category of
Assessment

People

Area to be
assessed

Management

Characteristic(s) to
be assessed

To determine:

Buy‐in

Whether or not management is willing to base the planning for
the next iteration on the client’s feedback from the current
(previous) iteration
Whether or not management is willing to plan as late as
possible for an iteration (immediately before the iteration)

Daily Progress Tracking Meetings
Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

Management

Buy‐In

Developers

Buy‐In

People

Assessment
Method

Sample Indicators

Whether or not management is willing to meet daily for
progress update

Interviewing

OR4_M16

Whether or not the developers are willing to meet daily for
progress updates

Interviewing

OR4_D10

To determine:
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Process

Project
management

Progress meetings

How often the team meets regularly to discuss the progress of
a project

Interviewing

OR4_M17, OR4_D11

Assessment
Method

Sample Indicators

Agile Documentation (from Agile Modeling)
Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

Developers

Competence

Whether or not the developers understand what an Agile
approach to documentation is

Interviewing

OR4_D12, OR4_D13

Competence

Whether or not management understands what an Agile
approach to documentation is

Interviewing

OR4_M18, OR4_M19

Interviewing

OR4_M20

Interviewing

OR4_M21, OR4_M22

Assessment
Method

Sample Indicators

Interviewing

OR4_M23, OR4_M24

Interviewing

OR4_D14

Interviewing

OR4_M25

People
Management

Buy‐In
Process

Documentation

Regulations

Area to be
assessed

Characteristic(s) to
be assessed

Management

Buy‐In

Developers

Competence

Requirements

Regulations

To determine:

Whether or not management is willing to take an Agile
approach to documentation
Whether or not external regulatory requirements exist that
dictate the production of heavy (detailed) documentation for
every aspect of the process

User Stories
Category of
Assessment

People

Process

To determine:
Whether or not management is willing to use user stories as
an elicitation method/form for high level requirements
Whether or not the developers have the
understanding/knowledge of how to use user stories
Whether or not there are regulatory requirements for the
elicitation of the requirements (they have to specified in a
certain form)
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The Surveys Encompassing the Indicators

Survey for Developers
Indicator

Statements

V

W

Nominal Values
X

Y

Z

OR4_D1

Customers should be encouraged to regularly change their expectations for the product being
developed to ensure that the product satisfies the business priorities of the organization.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_D2

As the perception of what they need changes, customers are expected to articulate these changes
and thus affect the product being built.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_D3

The customer should give his/her feedback throughout the development process even if it means
that requirements must be changed.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_D8

Smaller and more frequent releases are important in order to give the customer a means by
which he/she can give more and quicker feedback.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_D9

Delivering smaller and more frequent fully functional releases every 4‐8 weeks will not cause
you any additional stress.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_D10

You are willing to meet daily to check in and synchronize efforts with your team members.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_D11

Indicate how often you meet with the rest of the team to discuss and update each other about the
progress of the project.

Less frequent
than monthly

Monthly

Every couple of
weeks

Weekly

Daily/Hourly

OR4_D12

Documentation exists within an Agile development process

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_D13

You understand the role of documentation within an Agile development process

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_D14

You can use user stories instead of requirements to develop the architectural framework of the
system.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree
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Survey for Managers/Executives
Indicator

Statements

V

W

Nominal Values
X

Y

Z

OR4_M1

As the perception of what they need changes, customers are expected to articulate those changes
by prioritizing the features they would like to see in the next iteration.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_M2

Customers should be encouraged to regularly change their expectations for the product being
developed to ensure that the product satisfies the business priorities of the organization.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_M3

The customer should be given the authority to direct what is being developed in which iteration.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_M4

The customer has the opportunity to give his/her feedback about the product through out the
development process by means of interacting with a working piece of software or a least a
prototype.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_M5

The organization has a method by which it gathers continuous feedback/criticism from the
customer during the development process.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_M6

As the perception of what they need changes, customers are expected to articulate those changes
and so affect the product being built.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_M7

The customer should give his/her feedback throughout the development process even if it means
that requirements must be changed.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_M12

Smaller and more frequent releases are important in order to give the customer a means by
which he/she can give more and quicker feedback.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_M13

Delivering smaller and more frequent fully functional releases every 4‐8 weeks will not cause
you any additional stress.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_M14

The plan for upcoming iteration may change based on customer feedback from the previous or
current iteration.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_M15

You agree with developing the detailed plan for an iteration only after the conclusion of the
previous iteration.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_M16

You are willing to meet daily for the progress update of a project.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_M17

Indicate how often you meet with the rest of the team to discuss and update each other on the
progress of the project.

Less frequent
than monthly

Monthly

Every couple of
weeks

Weekly

Daily/Hourly

OR4_M18

Documentation exists within an Agile development process.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

226

OR4_M19

You understand the role of documentation within an Agile development process.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_M20

You will allow your subordinates to take an Agile approach to documentation.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_M21

Stakeholders do not require heavy (detailed) documentation for any activities or aspects of the
development process.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_M22

You are not required by any external auditory to maintain fine heavy (detailed) documentation
for activities or aspects of the development process.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_M23

You are willing to adopt user stories as a method for high level requirements elicitation.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_M24

User stories can be used instead of large requirements documents.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR4_M25

No regulatory constraints exist that prevent the use of user stories as a means of capturing high
level requirements from the user.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree
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Indicator Map for Agile Level 5

Low Process
Ceremony

Process regulations related to ceremony (M=2,A=1)
Fear of responsibility among people (M=1)
Managers’ Buy-In (M=2)
Managements’ trust to the Developers (D=2)
Developers’ Buy-In (D=2)

Agile Project
Estimation

Availability Historical Projects Estimations (A=1)
Experience with Estimation (A=1)
Current Estimation method (M=2)
Managers’ Competence with Estimation (M=3)
Developers’ Competence with Estimation of efforts (D=3)
Management’s level of Collaboration (M=3)

Agile Level 5
Paired
Programming

Test Driven
Development

Managers’ Buy-In (M=2)
Developers’ Buy-In (D=3)
Measure of productivity (M=1)
Collaborative Organizational Culture (M=1,D=2)
Developers’ Competence with unit tests (D=5,M=1)
Developers’ Perception (D=1)
Developers’ Buy-In (D=1)
Managers’ Buy-In (M=2)
Availability of Automation tools for testing (M=1,A=1)

The number of within the parenthesis indicators denotes the number of indicators used to measure the related organizational
characteristic. The letter preceding the number of indicators denotes who should provide the answer to the indicator’s question.
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Assessment Tables for Agile Practices within Agile Level 5
Low Process Ceremony (Process Ceremony is the level of paperwork involved with a process)
Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

Process

Ceremony

Regulations

Culture

Assessment
Method

Sample Indicators

Interviewing

OR5_M1, OR5_M2

Observation

OR5_A1

Whether or not there is a fear of responsibility/blame among
people, thus supporting the high level of process ceremony

Interviewing

OR5_M3

To determine:

Whether or not the organization needs to maintain a high
process ceremony due to certain audits or regulations

Organizational

Responsibility

Developers

Buy‐in

Whether or not the developers feel comfortable decreasing the
level of process ceremony

Interviewing

OR5_D1, OR5_D2

Buy‐in

Whether or not the managers feel comfortable decreasing the
level of process ceremony

Interviewing

OR5_M4, OR5_M5

Trust

Whether or not the management trusts the developers to
make decisions on their own without their “approval”

Interviewing

OR5_M6, OR5_M7

People
Management

Agile Project Estimation
Category of
Assessment

Process

Area to be
assessed

Estimation

Characteristic(s) to
be assessed

Assessment
Method

Sample Indicators

Experience

Whether or not the organization is experienced in estimation

Observation

OR5_A2

Existence

Whether or not data exists from previous projects to aid with
the estimation

Observation

OR5_A3

Whether or not the estimation process separates the
estimation of effort from the estimation of duration

Interviewing

OR5_M8, OR5_M9

Method

People

To determine:

Developers

Competence

Whether or not the developers are competent in making their
own estimates of effort.

Interviewing

OR5_D3, OR5_D4,
OR5_D5

Management

Competence

Whether or not the managers are competent in making
estimates.

Interviewing

OR5_M10, OR5_M11,
OR5_M12

Management

Collaboration

Whether management will encourage the estimation process
to be done by the whole team or by only them

Interviewing

OR5_M13, OR5_M14,
OR5_M15
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Paired Programming
Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

Management

Buy‐in

Developers

Buy‐in

Process

Project
Management

Measurement of
Productivity

Culture

Organizational

Collaboration

People

Assessment
Method

Sample Indicators

Whether or not management can see the benefit from paired
programming

Interviewing

OR5_M16, OR5_M17

Whether or not developers are willing to try paired
programming

Interviewing

OR5_D6, OR5_D7,
OR5_D8

What the organization considers to be a measure of software
productivity

Interviewing

OR5_M18

Whether or not an atmosphere of assistance exists in the
organization

Interviewing

OR5_D9, OR5_D10,
OR5_M19

Assessment
Method

Sample Indicators

Whether or not the developers are competent and
experienced with writing unit tests

Interviewing

OR5_D11, OR5_D12,
OR5_D13

Whether or not the developers have a very strong
understanding of OO concepts

Interviewing

OR5_D14, OR5_D15,
OR5_M20

Whether or not the developers are motivated and willing to
apply test driven development

Interviewing

OR5_D16

Whether or not the developers think that Test‐driven
development is a hard task or not

Interviewing

OR5_D17

Whether or not management will encourage test‐driven
development and tolerate the learning curve

Interviewing

OR5_M21. OR5_M22

Observation

OR5_A4

Interviewing

OR5_M23

To determine:

Test Driven Development
Category of
Assessment

Area to be
assessed

Characteristic(s) to
be assessed

Competence
Developers
People

Buy‐In
Perception

Environment

Management

Buy‐In

Software Tools

Test Automation

To determine:

Whether or not the organization has or can provide tools for
creating and maintaining automated test suites
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The Surveys Encompassing the Indicators

Survey for Developers
Indicator

Statements

V

W

Nominal Values
X

Y

Z

OR5_D1

You favor accepting responsibility and being held accountable when things go wrong over
multiple layers of formal steps, reviews, and procedures.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_D2

You do not support the existence of various formal steps and reviews to reduce (spread)
accountability when something goes wrong.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_D3

Indicate how often you make size/effort estimates for the project or a component of the project
that you will be working on.

Never

Seldom

Sometimes

Usually

Always

OR5_D4

You have been trained on how to make feature estimates.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_D5

You are competent enough to make your own estimates of size/effort.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_D6

Paired programming increases productivity contrary to what others say about paired
programming decreasing productivity by half.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_D7

Indicate how often you program in pairs.

Never

Seldom

Sometimes

Usually

Always

OR5_D8

You are willing to program in pairs.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_D9

An atmosphere of assistance exists in the organization.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_D10

Whenever you need help people are willing to help you.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_D11

Indicate how often you write unit tests for every function or method one writing code.

Never

Seldom

Sometimes

Usually

Always

OR5_D12

You have no problems or challenges writing unit tests for functions and methods.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree
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OR5_D13

The suite of unit tests that you write is comprehensive and usually encompasses all possible test
scenarios.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_D14

Indicate how often you program in the object‐oriented (OO) paradigm.

Never

Seldom

Sometimes

Usually

Always

OR5_D15

You have a very strong understanding of object‐oriented concepts and principles.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_D16

You are willing to employ a test‐driven approach to development.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_D17

Test‐driven development is easy.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

V

W

Nominal Values
X

Y

Z

Survey for Assessors
Indicator

Statements

OR5_A1

A review of policies and procedures shows that there is no need for a high process ceremony in
this organization.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_A2

A review of previous project documentation shows that the effort estimates were within
acceptable range to the actual effort that was put into delivering the project.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_A3

Previous project documentation, including effort and size estimations, are available and
accessible.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_A4

An inspection of these software tools shows that the organization has accessible and usable tools
for creating and maintaining automated test suites.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree
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Survey for Managers/Executives
Indicator

Statements

V

W

Nominal Values
X

Y

Z

OR5_M1

There are no regulations or auditory requirements that dictate the need for high process
ceremony.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_M2

Your organization is informal and flexible. There are not many formal steps, policies or
procedures.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_M3

People in the organization are not afraid of taking responsibility.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_M4

You favor accepting responsibility and being held accountable when things go wrong over
multiple layers of formal steps, reviews, and procedures.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_M5

You do not support the existence of various formal steps and reviews to reduce (spread)
accountability when something goes wrong.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_M6

You trust your subordinates to make decisions within their scope of work without referring back
to you for approval.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_M7

Your subordinates are competent to make their own decisions without referring back to you for
approval.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_M8

When preparing a project estimation, you estimate the size first and derive from that a duration
estimate.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_M9

The estimation process employed by the organization separates the estimation of effort from the
estimation of duration.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_M10

Indicate how often you make size/effort estimates for projects.

Never

Seldom

Sometimes

Usually

Always

OR5_M11

You have been trained on how to make project estimates.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_M12

You are competent and experienced enough to make realistic estimates of size/effort.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_M13

The whole team participating in project estimation will yield better and more accurate results.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_M14

Indicate how often the whole team has participated in creating project estimates.

Never

Seldom

Sometimes

Usually

Always

OR5_M15

You will encourage the whole development team to actively participate in developing a project
estimate.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree
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OR5_M16

Paired programming increases productivity contrary to what others say about paired
programming decreasing productivity by half.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_M17

You encourage your development team to use paired programming.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_M18

Productivity is about how much customer value can you create per dollar spent not about how
many lines of code, classes coded or Use Cases per dollar spent.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_M19

An atmosphere of assistance exists in the organization.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_M20

The development team has a very strong understanding of object‐oriented concepts and
principles.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_M21

Test‐driven development will produce better software with fewer bugs

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_M22

You are willing to tolerate the learning curve of the development team while they transition to
test‐driven development.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree

OR5_M23

The organization will be willing to provide software tools for creating and maintaining
automated test suites.

Strongly
Disagree

Tend to
Disagree

Neither Agree nor
Disagree

Tend to
Agree

Strongly Agree
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Appendix B: Empty and Completed Surveys

This appendix includes the survey’s used during the substantiation process and the results obtained.
First an empty 2-page survey, used to gather high-level feedback about the measurement index and
the 4-stage process, is presented. It is proceeded by 28 completed surveys. Then an empty 12-page
survey which was used for gathering detailed feedback is presented along with 2 ones that were
completed.
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Empty 2-Page
Survey (Overview)

VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY
Assessment Questionnaire:
“Process for Adoption of Agile Practices in Projects”

Reference # (for archiving purposes):

Date:

SECTION 1: ASSESSOR’S INFORMATION
Name (Optional):
Organization / Institute:
Official Position:

Years in position :

Email :

Phone Number :

Please rate your familiarity with Agile software development
Please rate your highest level of involvement in development
efforts that used Agile practices
How frequently have you aided entities in adopting Agile practices
Please rate your level of familiarity with general process
assessment and/or process improvement

1

2

3

1

2

3

1

2

3

1

2

3

Not familiar
None
Never
None

4

5

6

4

5

6

4

5

6

4

5

6

somewhat familiar
participant
occasionally
participant

7

expert

7

leader

7

constantly

7

leader

SECTION 2: AGILE LEVELS
strongly
disagree

COMPREHENSIVENESS
The 5 Agile Levels are comprehensive enough to depict the various states and
levels most organizations could be at relative to agility?
The 5 Agile Levels are defined in a valid and logical order?
PRACTICALITY
One of our objectives is to make sure that the agile levels are practical and can
be used in industry. In light of this, to what extent would you agree that these
Agile Levels can be used to classify, and/or aid in the transition of, currently
employed software development efforts?
NECESSITY
The classification of agility into five Agile Levels as presented would be beneficial
to the software engineering industry?
RELEVANCE
Each of the Agile Levels presented encompass a set of agile practices and
concepts. To what extent would you agree that those practices and concepts are
relevant and correctly assigned to their respective agile levels?
Would you add, remove or redefine any of the 5 agile levels? If so please explain why.

Do you of any further comments about the Agile Levels?

slightly
disagree

neither disagree
nor agree

slightly
agree

strongly
agree

SECTION 3: THE OVERALL PROCESS FRAMEWORK
strongly
disagree

slightly
disagree

neither disagree
nor agree

slightly
agree

strongly
agree

NO

MAYBE

UNDERSTANDABILITY
For the topics listed below designate the degree to which you agree
that they are understandable
Overall objective of this process framework
Discontinuing Factors
5 Agile Levels
Project –Level Assessment
Organizational Assessment
Gap Analysis
PRACTICALITY
One of our objectives is to make sure that the process framework is practical and
can be used in industry. In light of this to what extent would you agree that
process framework would be practical and feasible to employ?
NECESSITY
The process framework is beneficial to the software engineering industry?
COMPLETENESS
All the necessary components are present in this process framework in order to
achieve its overall goal of aiding an organization in the adoption of agile
development for its various projects?
The steps and activities in the process framework are organized in a logical and
valid sequence in order to achieve its overall goal of an assisting agile adoption?
EFFECTIVENESS
To what extent do you agree that each of the components in this
process framework is necessary and sufficient for the framework to
achieve its purpose?
Discontinuing Factors
5 Agile Levels
Project –Level Assessment
Organizational Assessment
Gap Analysis
Would you add, remove or redefine any components of this process framework? If so please explain why.

Do you have any additional comments about the process framework?

SECTION 5: FURTHER EVALUTION
Would you like to participate in an extensive, more detailed, evaluation of this
research?

YES

Completed 2-page
Surveys (Overview)

Empty 12-Page
Survey (Detailed)

VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY
Assessment Questionnaire:
“Process for Adoption of Agile Practices in Projects”

Date:

Reference # (for archiving purposes):
ASSESSOR’S INFORMATION

Name (Optional):
Organization / Institute:
Official Position:
Email :

Years in position :
Phone Number :

Please rate your familiarity with Agile software development
Please rate your highest level of involvement in development
efforts that used Agile practices
How frequently have you aided entities in adopting Agile practices
Please rate your level of familiarity with general process
assessment and/or process improvement

1

2

3

1

2

3

1

2

3

1

2

3

Not familiar
None
Never
None

4

5

6

4

5

6

4

5

6

4

5

6

somewhat familiar
participant
occasionally
participant

7

expert

7

leader

7

constantly

7

leader

1. STAGE 1: DISCONTINUING FACTORS (PAGES 5-9)
strongly
disagree

slightly
disagree

neither disagree
nor agree

UNDERSTANDABILITY
For the topics listed below designate the degree to which you agree
that they are understandable
The 4 discontinuing factors
The assessment table for each of the discontinuing factors
The sample indicators
LEVEL OF DETAIL
To what extent do you agree that the material about discontinuing factors is
presented at a sufficient level of detail?
EFFECTIVENESS
To what extent do you agree that the 4 discontinuing factors are sufficient to
fulfill the objective of identifying all the major showstoppers that might be
present before adopting an agile process?
PRACTICALITY
One of our objectives is to make sure that the proposed assessment framework
and indicators are practical and can be used in industry. In light of this to what
extent would you agree that these factors and indicators can be used practically?
RELEVANCE
Each of the discontinuing factors is associated with the set of sample questions or
indicators. To what extent do you agree that those sample indicators are relevant
and valid for the assessment of the discontinuing factors?
Would you add or remove any factors from the proposed set of discontinuing factors? If so please explain why.

Do you have any further comments about the discontinuing factors presented in this section

slightly
agree

strongly
agree

2. STAGE 2: PROJECT – LEVEL ASSESSMENT (PAGES 10-16)
strongly
disagree

slightly
disagree

UNDERSTANDABILITY
For the topics listed below designate the degree to which you agree
that they are understandable
The idea behind assessing project-level agile constraints (project-level
assessment)
The actual constraining agile practices and concepts that are assessed for each of
the five agile levels
The sample indicators and questionnaires used for the assessment of the
constraining agile practices and concepts
LEVEL OF DETAIL
To what extent do you agree that the material about project – level assessment
is presented at a sufficient level of detail?
COMPREHENSIVENESS
Project characteristics related to agility can differ from one project to another
even within the same organization. To what extent do you agree that the factors
identified in the section about project-level assessment are outside the project’s
or organization’s control
To what extent do you agree that the factors presented in this section sufficiently
represent all project characteristics that could constrain the potential level of
agility of any project?
PRACTICALITY
One of our objectives is to make sure that the project level agile characteristics
identified in this section is truly reflective of what can be encountered in industry.
In light of this to what extent would you agree that these project level agile
characteristics would in real life constrain the level of agility that a project may
aspire to?
To what extent do you agree to the importance of assessing project level agile
characteristics in order to determine the highest level of agility a project may
hope to adopt?
RELEVANCE
Each of the project level agile characteristics presented in this section was
associated to one of the five agile levels. To what extent do you agree that the
project level agile characteristics were identified from their correct and relevant
agile level?
Would you add or remove any project level agile characteristics? If so please explain why.

Do you of any further comments about the project level agile characteristics?

neither disagree
nor agree

slightly
agree

strongly
agree

3.1 STAGE 3: ORGANIZATIONAL READINESS FOR AGILE LEVEL 1 (PAGES 18-25)
strongly
disagree

slightly
disagree

neither disagree
nor agree

UNDERSTANDABILITY
For the topics listed below designate the degree to which you agree
that they are understandable
The objective or theme of Agile Level 1
The agile practices and concepts identified in Agile Level 1
The sample indicators and questions related to each agile practice or concept
LEVEL OF DETAIL
To what extent do you agree that the material about Agile Level 1 is presented at
a sufficient level of detail?
PRACTICALITY
One of our objectives is to make sure that the Agile Levels are practical and can
be used in industry. In light of this to what extent would you agree that if the
agile practices and concepts presented in agile level 1 were used during the
project that they would enhance the overall communication and collaboration?
To what extent do you agree that the results of the questionnaires (indicators)
legitimately reflect the readiness of the organization to adopt the agile practices
and concepts identified in agile level 1?
EFFECTIVENESS
To what extent do you agree that the agile practices and concepts identified in
Agile Level 1 are sufficient enough to achieve the objective of this agile level
which is enhancing communication and collaboration?
To what extent would you agree that the first level of agility should focus on
enhancing communication and collaboration?
RELEVANCE
To what extent do you agree that the agile practices in Agile Level 1 are
relevant to their associated agile principals?
Collaborative planning
Collaborative teams
Empowered and motivated teams
Coding standards
Knowledge-Sharing tools
Task volunteering not task assignment
For each of the agile practices and concept in this level, to what extent
do you agree that the sample indicators and questions are relevant and
correctly linked to their respective agile practice or concept?
Collaborative planning
Collaborative teams
Empowered and motivated teams
Coding standards
Knowledge-Sharing tools
Task volunteering not task assignment
Would you add or remove any agile practices or concepts to this agile level? If so please explain why.

Do you of any further comments about agile level 1

slightly
agree

strongly
agree

3.2 STAGE 3: ORGANIZATIONAL READINESS FOR AGILE LEVEL 2 (PAGES 26-34)
strongly
disagree

slightly
disagree

neither disagree
nor agree

UNDERSTANDABILITY
For the topics listed below designate the degree to which you agree
that they are understandable
The objective or theme of Agile Level 2
The agile practices and concepts identified in Agile Level 2
The sample indicators and questions related to each agile practice or concept
LEVEL OF DETAIL
To what extent do you agree that the material about Agile Level 2 is presented at
a sufficient level of detail?
PRACTICALITY
One of our objectives is to make sure that the Agile Levels are practical and can
be used in industry. In light of this to what extent would you agree that if the
agile practices and concepts presented in agile level 2 were used during the
project that they would better ensure delivering software early and continuously?
To what extent do you agree that the results of the questionnaires (indicators)
legitimately reflect the readiness of the organization to adopt the agile practices
and concepts identified in agile level 2?
EFFECTIVENESS
To what extent do you agree that the agile practices and concepts identified in
Agile Level 1 are sufficient enough to achieve the objective of this agile level
which is delivering software early and continuously?
To what extent would you agree that the first level of agility should focus on
delivering software early and continuously?
RELEVANCE
To what extent do you agree that the agile practices in Agile Level 2 are
relevant to their associated agile principals?
Evolutionary requirements
Continuous delivery (incremental- iterative development)
Planning get different levels
Software configuration management
Tracking the iteration progress through working software
No Big Design Up Front
For each of the agile practices and concept in this level, to what extent
do you agree that the sample indicators and questions are relevant and
correctly linked to their respective agile practice or concept?
Evolutionary requirements
Continuous delivery (incremental- iterative development)
Planning get different levels
Software configuration management
Tracking the iteration progress through working software
No Big Design Up Front
Would you add or remove any agile practices or concepts to this agile level? If so please explain why.

Do you of any further comments about agile level 2

slightly
agree

strongly
agree

3.3 STAGE 3: ORGANIZATIONAL READINESS FOR AGILE LEVEL 3 (PAGES 35-41)
strongly
disagree

slightly
disagree

neither disagree
nor agree

UNDERSTANDABILITY
For the topics listed below designate the degree to which you agree
that they are understandable
The objective or theme of Agile Level 3
The agile practices and concepts identified in Agile Level 3
The sample indicators and questions related to each agile practice or concept
LEVEL OF DETAIL
To what extent do you agree that the material about Agile Level 3 is presented at
a sufficient level of detail?
PRACTICALITY
One of our objectives is to make sure that the Agile Levels are practical and can
be used in industry. In light of this to what extent would you agree that if the
agile practices and concepts presented in agile level 3 were used during the
project that they would aid in the production of quality working software?
To what extent do you agree that the results of the questionnaires (indicators)
legitimately reflect the readiness of the organization to adopt the agile practices
and concepts identified in agile level 3?
EFFECTIVENESS
To what extent do you agree that the agile practices and concepts identified in
Agile Level 3 are sufficient enough to achieve the objective of this agile level
which is producing quality software?
To what extent would you agree that the first level of agility should focus on
producing quality software?
RELEVANCE
To what extent do you agree that the agile practices in Agile Level 3 are
relevant to their associated agile principals?
Risk driven iterations
Continuous improvement
Self-organizing teams
The use of true object oriented design and construction
Continuous integration
Maintaining the list of all remaining features
Unit tests
For each of the agile practices and concept in this level, to what extent
do you agree that the sample indicators and questions are relevant and
correctly linked to their respective agile practice or concept?
Risk driven iterations
Continuous improvement
Self-organizing teams
The use of true object oriented design and construction
Continuous integration
Maintaining the list of all remaining features
Unit tests
Would you add or remove any agile practices or concepts to this agile level? If so please explain why.

Do you of any further comments about agile level 3

slightly
agree

strongly
agree

3.4 STAGE 3: ORGANIZATIONAL READINESS FOR AGILE LEVEL 4 (PAGES 42-48)
strongly
disagree

slightly
disagree

neither disagree
nor agree

UNDERSTANDABILITY
For the topics listed below designate the degree to which you agree
that they are understandable
The objective or theme of Agile Level 4
The agile practices and concepts identified in Agile Level 4
The sample indicators and questions related to each agile practice or concept
LEVEL OF DETAIL
To what extent do you agree that the material about Agile Level 4 is presented at
a sufficient level of detail?
PRACTICALITY
One of our objectives is to make sure that the Agile Levels are practical and can
be used in industry. In light of this to what extent would you agree that if the
agile practices and concepts presented in agile level 4 were used during the
project that they would become more responsive to change?
To what extent do you agree that the results of the questionnaires (indicators)
legitimately reflect the readiness of the organization to adopt the agile practices
and concepts identified in agile level 4?
EFFECTIVENESS
To what extent do you agree that the agile practices and concepts identified in
Agile Level 1 are sufficient enough to achieve the objective of this agile level
which is responding to change through multiple levels of feedback?
To what extent would you agree that the first level of agility should focus on
responding to change through multiple levels of feedback?
RELEVANCE
To what extent do you agree that the agile practices in Agile Level 4 are
relevant to their associated agile principals?
Client driven iterations
Continuous customer satisfaction feedback
Reflect and tune process
Smaller and more frequent releases
Adaptive planning
Daily progress tracking meetings
Agile documentation (from agile modeling)
User stories
For each of the agile practices and concept in this level, to what extent
do you agree that the sample indicators and questions are relevant and
correctly linked to their respective agile practice or concept?
Client driven iterations
Continuous customer satisfaction feedback
Reflect and tune process
Smaller and more frequent releases
Adaptive planning
Daily progress tracking meetings
Agile documentation (from agile modeling)
User stories
Would you add or remove any agile practices or concepts to this agile level? If so please explain why.

Do you of any further comments about agile level 4

slightly
agree

strongly
agree

3.5 STAGE 3: ORGANIZATIONAL READINESS FOR AGILE LEVEL 5 (PAGES 49-55)
strongly
disagree

slightly
disagree

neither disagree
nor agree

UNDERSTANDABILITY
For the topics listed below designate the degree to which you agree
that they are understandable
The objective or theme of Agile Level 5
The agile practices and concepts identified in Agile Level 5
The sample indicators and questions related to each agile practice or concept
LEVEL OF DETAIL
To what extent do you agree that the material about Agile Level 5 is presented at
a sufficient level of detail?
PRACTICALITY
One of our objectives is to make sure that the Agile Levels are practical and can
be used in industry. In light of this to what extent would you agree that if the
agile practices and concepts presented in agile level 5 were used during the
project that they would establish a true Agile development environment?
To what extent do you agree that the results of the questionnaires (indicators)
legitimately reflect the readiness of the organization to adopt the agile practices
and concepts identified in agile level 5?
EFFECTIVENESS
To what extent do you agree that the agile practices and concepts identified in
Agile Level 1 are sufficient enough to achieve the objective of this agile level
which is establishing a true agile development environment?
To what extent would you agree that the first level of agility should focus on
establishing a true agile development environment?
RELEVANCE
To what extent do you agree that the agile practices in Agile Level 5 are
relevant to their associated agile principals?
Low process ceremony
Agile project estimation
Paired programming
Test-driven development
For each of the agile practices and concept in this level, to what extent
do you agree that the sample indicators and questions are relevant and
correctly linked to their respective agile practice or concept?
Low process ceremony
Agile project estimation
Paired programming
Test-driven development
Would you add or remove any agile practices or concepts to this agile level? If so please explain why.

Do you of any further comments about agile level 5

slightly
agree

strongly
agree

APPENDIX B: INDICATOR AGGREGATION (PAGES 60-64)
strongly
disagree

UNDERSTANDABILITY
For the topics listed below designate the degree to which you agree
that they are understandable
The directions on how to use the automated method
How to compute a weight for each indicator
How to compute the weighed interval
How to calculate optimistic and pessimistic results
How to translate the results into a nominal score
LEVEL OF DETAIL
To what extent do you agree that the material about the indicator aggregation
was presented with a sufficient level of detail?
PRACTICALITY
One of our objectives is to make sure that our proposed method for indicator
aggregation is practical and can be used in industry. In light of this to what
extent would you agree that this approach to indicator aggregation can be used
practically?
RELEVANCE
If this approach is used to aggregate a set of indicators, to what extent would
you agree that the results would legitimately reflect a valid and relevant
outcome?
EFFECTIVENESS
To what extent do you agree that this approach to indicator aggregation is a
sufficient and valid one in aggregating the various sets of indicators throughout
the process framework?

Do you of any further comments about the method of indicator aggregation?

slightly
disagree

neither disagree
nor agree

slightly
agree

strongly
agree
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Surveys (Detailed)
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