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ABSTRACT

This study identifies common challenges faced by practitioners while eliciting
requirements for information systems. Participants representing both providers and
consumers of information systems were interviewed using critical incident technique to
collect rich qualitative data for grounded theory analysis. Vignettes from participants
describe the challenges they faced as stakeholders on projects in the fields of health
information management, insurance, and federal government systems. Grounded theory
analysis revealed common challenges in three primary categories: change,
communications, and knowledge. The emerging theory proposes elicitation of
information systems requirements would benefit from an approach combining
constructivism and social constructionism rather than traditional positivist approaches.
Constructing requirements, rather than gathering requirements, reduces the risks

associated with the common challenges and increases the likelihood of perceived success.
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I. INTRODUCTION

Background of the Study

One of the most challenging activities of building an information system is
determining what to build (Brooks, 1987; Gottesdiener, 2002). In some fields, the process
of determining need is called needs assessment while the information systems community
favors the terms requirements analysis, requirements engineering, or other similar
phrases. Regardless of the terminology, the goal is to completely and precisely
understand needs and manage expectations of the people involved in a project,
collectively known as the stakeholders. My own experience of 30 years working with
information systems is that requirements processes are full of challenges. Current
literature confirms that requirements-related issues continue to pose significant
challenges which inspire me to explore why this critical, fundamental activity remains so
problematic after many generations of progressively advanced services. Despite decades
of evolving processes to elicit and specify requirements, the information systems industry
continues to suffer from extremely high levels of project failures, the majority of which
can be traced to faulty requirements (Davis, Fuller, Tremblay, & Berndt, 2006; Gale,
2011; Leffingwell, 2011). While statistics vary, Sajid, Nayyar, and Moshin found
“requirements elicitation counts more than 71% in a project’s success or failure” (2010,
p. 11). Berg summarizes the disappointing status for healthcare information systems with
“It has become evident that there are many more failure stories to tell than there are
success stories” (2001, p. 143). One recent high profile example was the 2013 launch of
the U.S. Department of Health and Human Services’ website healthcare.gov which did

not initially meet expectations due to a variety of contributing factors including “evolving



requirements” and “multiple definitions of success” (McKinsey, 2013, slide 4). This
study explores underlying challenges that lead to these factors and others.

There is abundant research and tool development regarding the processes of
specifying, managing, engineering, optimizing, and tracking requirements once they are
identified. While these are important areas of the overall requirements process, my focus
for this study is achieving understanding and consensus among all stakeholders regarding
the appropriate set of requirements to be managed. A rough analogy would be climbing a
ladder. Rather than studying the process of moving safely and effectively from one rung
to the next, my research interest is to make sure the ladder is placed on the appropriate
wall. Getting that earliest orientation made correctly is critical for the remaining steps to
achieve their desired objectives.

Authors have established multiple levels of abstraction for requirements. For
example, Gottesdiener differentiates business requirements, user requirements, and
software requirements (2002). Laplante uses a different classification which distinguishes
user requirements, system requirements, and design specifications (2014). For the
purposes of this study, I do not distinguish among different classifications of
requirements. Instead I am generalizing requirements in the spirit of Cardinal’s statement
that “Perceptions define what are required” (2014, p. 32). I am using the simple
definition that a requirement is an expectation from the stakeholders.

Although simple, my definition is similar to the one used by the International
Organization of Standards which defines a requirement as a “statement which translates

or expresses a need and its associated constraints and conditions” (2011, p. 5).



My perspective is that the process of defining requirements is fundamentally an
exercise in establishing and managing expectations of the group of people involved with
the project, the stakeholders. For this study, stakeholder is defined to include people who
both need information systems to be provided and who have the responsibility of
providing the systems. Some authors distinguish between the team responsible for
building the system and the stakeholders who are involved in all other ways (Cardinal,
2014). Others separate system stakeholders who drive the “primary” requirements from
project stakeholders whose requirements are somehow secondary (Leffingwell, 2011, p.
120). The International Organization of Standards defines a stakeholder rather formally
as an “individual or organization having a right, share, claim, or interest in a system or in
its possession of characteristics that meet their needs and expectations” and goes on to
note that “stakeholders include, but are not limited to, end users, end user organizations,
supporters, developers, producers, trainers, maintainers, disposers, acquirers, customers,
operators, supplier organizations, accreditors, and regulatory bodies” (2011, p. 6).

The purpose of this study does not require distinguishing among different classes
of stakeholders, so I will use Laplante’s definition of stakeholders as the “broad class of
individuals who have some interest (a stake) in the success (or failure) of the system in
question” (2014, p. 32).

I subscribe to the view that systems don’t have requirements — people have
requirements. Requirements are expectations and are therefore prone to be highly
subjective. To highlight this subjectivity, some authors use the term desirement to blend

the terms desire and requirement (Cardinal, 2014). While the concept of a desirement is



consistent with my perspective, I will continue to use the traditional term requirement to
avoid confusion.

Just as requirements are highly subjective, so are perceptions of a project’s
success or failure in meeting those requirements. In this study, I am adopting Berg’s
point of view that

In the end, this final decision is about the attachment of the label ‘success’ or

‘failure’ (or anything in between) to a particular situation... The question whether

an implementation has been successful or not is socially negotiated” among the

various stakeholders. (2001, p. 144)

The perspectives and priorities of individual stakeholders are central to the effectiveness
of the requirements process. Similarly, [ am using a simple definition for success of an
information system project to be that stakeholders’ expectations are met. While these
definitions are extremely simplified when compared to the detailed definitions available
in literature, they are sufficient to explain the findings of this study.

This research is the result of my desire to understand, and raise awareness about,
some of the common challenges encountered when eliciting requirements for information
systems, with an ultimate goal of improving success rates of future projects. Reflecting
on my own temperament, | feel empowered by knowledge and facts. Having solid
knowledge about a topic provides a level of confidence required for me to speak up and
take action with authority. When faced with uncertainty, I tend to gather more
information rather than taking a stand on what may be shaky ground. Such delays in
action can be costly in the forms of missed opportunity or being perceived as

noncommittal. It is my intent that this research will begin to establish facts that can be



used by others to accelerate their own confidence in order to initiate timely action and to
inspire further related research.

During this qualitative grounded theory study, I interviewed a variety of fellow
practitioners to collect rich data that might yield a theory about the challenges faced
during requirements analysis and perhaps uncover ways to address those challenges. |
expected this study to reveal a wide assortment of challenges, many of which I could not
anticipate. The data collected from interviews were complemented with data from
relevant literature as well as my own observations as a practitioner/researcher involved
with pertinent information systems projects.

There were two sensitizing concepts that provided inspiration for this study, but
my interest was not constrained to only these two areas. Charmaz explains that
sensitizing concepts “give you initial ideas to pursue and sensitize you to ask particular
kinds of questions about your topic. Grounded theorists often begin their studies with
certain guiding empirical interests to study” (2006, p. 16). The first sensitizing concept
for my study was the use of positivist approaches to address an activity that I believe is
inherently constructivist. Given the highly subjective nature of personal priorities and
expectations, I was curious to see what challenges emerged from the collected data
related to conflicts between positivism and constructivism. Despite the subjective nature
of information systems requirements, the terms commonly used in industry and literature
to describe the process include gathering, discovering, and capturing requirements.
These expressions reflect the traditional, positivist view that a set of finite, objective
requirements for the desired system exists and simply needs to be collected and

documented. Thomas and Hunt state clearly “The fundamental problem here is that folks



believe that underlying every project there’s some absolute, discoverable set of
requirements” (2004, p. 13). This view appears again a decade later as “It is not realistic
to think that requirements are just out there somewhere, and the only thing you need to do
is get explanations from stakeholders” (Cardinal, 2014, p. 13). The traditional positivist
approach may hint at the root cause for some of the challenges faced by stakeholders
during requirements process. During data analysis, I watched for statements that may
indicate positivist and constructivist influences.

The second sensitizing concept was the impact of stakeholder turnover. Since
requirements are expectations held by stakeholders, when a stakeholder joins or leaves
the group there is likely change to the set of requirements. These changes would be
revealed only through collaboration among the stakeholders. I analyzed the collected data
for real world challenges related to stakeholder turnover during projects.

Much of the effort to date directed at improving information systems
requirements has been focused on symbolic notations and structured text methods to
record and concisely communicate the details gathered (Heaven & Finkelstein, 2004;
Maiden, 2005). While these valuable efforts address the very real challenges of
effectively communicating precise details among people with different perspectives and
levels of understanding, these efforts do not address the need to ensure the details
accurately represent the expectations of the stakeholders. There remains a gap in
understanding between those who have needs and those who are charged with addressing
those needs. I believe the gap would be at least partially closed by a more constructivist
approach to requirements. I looked for statements related to this influence as I analyzed

the collected data.



My viewpoint is that requirements are constructed by the collaboration that
occurs among stakeholders during successful requirements workshops. Effective
discussions enable each stakeholder to better understand the perspectives of the other
stakeholders which lead to compromise and negotiated consensus. I expected this study
to reveal specific challenges, some of which would be related to positivist vs.
constructivist approaches to requirements. Once this study identifies the challenges faced
during requirements analysis, subsequent research and practices may address those
challenges to improve the rate of success for future information systems projects.

Research Question and Significance

The research question addressed by this study is: What challenges are
encountered by stakeholders when identifying requirements for information systems?
The scope of my interest includes all types of challenges experienced by individuals as
they participate in collaborative workshops that may restrict how their expectations are
respected by the group. I anticipated challenges related to priority conflicts, personality
conflicts, responsibility conflicts, lack of understanding, lack of time, and lack of interest
as well as my sensitizing concepts of constructivism vs. positivism and stakeholder
turnover. [ was especially interested in whatever unanticipated challenges surfaced. By
identifying the challenges and analyzing any patterns that emerge across participants, this
research is intended to increase awareness of those challenges so that they may be
addressed and mitigated. The long-term significance of this study is to improve the
success rate of information systems projects.

The success rate of information systems projects is surprisingly and

disappointingly low. A 2010 survey of 10,000 information systems projects from around



the globe revealed that only 37% of the projects were considered successful. The survey
was mentioned in an article highlighting the improvement in success rates over similar
surveys from earlier years (Gale, 2011). In 2008 and 2004 the success rates were 32%
and 28%, respectively. Even with the improvement, these success rates hardly seem
worth celebrating. Since a large percentage of information system project failures are
attributed to faulty requirements (Davis et al., 2006; Leffingwell, 2011), this is a problem
worthy of further investigation with a fresh perspective.

Regardless of what specific challenges are identified by this qualitative study, the
results may provide valuable insight to practitioners, educators, and researchers regarding
issues to be addressed during future requirements workshops to maximize effectiveness,
improve requirements, and ultimately improve the overall success rate of information
systems projects. A secondary benefit may exist for at least some participants of the
study if their participation inspires them to have a fresh perspective during their next
requirements workshop.

Researcher Perspectives

As both researcher and practitioner, I have an inside perspective on requirements
analysis and see great need and opportunity for improvement of current processes. The
literature review for this study aligns with my personal experience that significant
challenges exist to hinder elicitation of information system requirements, despite decades
of evolution to improve requirements processes. My academic exposure to
constructivism and social construction of knowledge caused me to ponder whether at
least some of the challenges with current processes are related to a positivist approach

being applied to an inherently constructive activity. I believe that a constructivist



approach to requirements would improve perceived success rates of information systems
projects by managing expectations of stakeholders. This research study is intended as a
first step to understand the challenges that stakeholders perceive and to begin to
determine whether the positivist versus constructivist dilemma deserves further study.
While this study is not restricted to challenges related to constructivism versus
positivism, it is important that I acknowledge this influence from my preconceptions
(Mason, 2002).

Unlike projects to build physical systems such automobiles or buildings,
information systems are abstract and inherently socially constructed. While physical
systems are governed by laws of nature such as physics and chemistry, information
systems are governed largely by the imagination, capabilities, and expectations of the
people involved. The requirements process is “all about perceptions” (Davis, 2005, p. 44)
which means it’s all about the people, not the technology. Although the common
expression is that systems have requirements, I believe it is more appropriate to say the
people have requirements in the form of expectations. A project perceived as successful
is one that meets the expectations of the people who matter, the stakeholders. A project
may be perceived as unsuccessful if even one vocal stakeholder is sufficiently
disappointed by the results. It is not uncommon for stakeholders to have conflicting
expectations which, if left unresolved, may doom a project to a perception of failure from
the start. Conflicts must be identified and reconciled among the stakeholders early
through interactive collaboration, resulting in socially constructed requirements.

Since information system requirements are indeed stakeholder expectations, I

consider requirements to be a form of socially constructed knowledge and therefore



prime candidates for application of constructivist principles. Requirements cannot be
simply gathered, discovered, or collected. Requirements must be constructed through
interactive collaboration among the stakeholders. I am conducting this qualitative study
of real-world stakeholders in order to gather data that may reveal interesting information
about challenges faced by stakeholders, including the effects of positivist or constructivist
approaches to requirements along with whatever other challenges emerge.

This qualitative research study is based on a few premises that are rather
elementary but have not yet been widely combined and applied in the context of
requirements elicitation for information systems projects. These concepts are: 1) any
group of people will have diverse perspectives and priorities (Keirsey, 1998; Knowles,
1980; Lewin, 1946), 2) People, not technology, are the sources and judges of knowledge
about requirements (Davis, 1993; Gottesdiener, 2002; Orr, 2004; Thomas & Hunt,
2004;), and 3) knowledge is constructed individually and socially (Berger & Luckman,
1967; Piaget, 1970; von Glaserfeld, 1989). Figure 1 graphically depicts the relationships

among the concepts of the study.
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Requirements are all about people.

People, not technology, are the
source of requirements

CONCEPTS
People have
diverse
perspectives

*Personality types

eInfluenced by
experiences

PROBLEM
Requirements

(Needs) Elicitation
Traditional methods
have high failure rate

Constructing
Requirements

Diverse perspectives have significant
impact on constructed knowledge.

Requirements are
knowledge of what
needs to be done.

THEORETICAL
FRAMEWORKS
Constructivism &
Constructionism

Individual and

collaborative

knowledge is
constructed

Figure 1. Relationships Among the Concepts of Constructing Requirements

Taking these concepts together, I was inspired by the sensitizing concept that

information systems requirements elicitation is actually an exercise in constructing

knowledge and should be approached as such in order to produce accurate and complete

requirements that will yield a project deemed successful by stakeholders. I asked the

research questions to gather data about what challenges are encountered by stakeholders

to further illuminate this concept. I then analyzed the data looking for either a positivist

or constructivist approach, and patterns that indicated if the approach has impact on the

accuracy or completeness of the requirements.
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I hope this concept will inspire others to explore the value of a constructivist
approach to requirements and potentially improve the quality of requirements and
consequently the success rates of information systems projects.

Summary
In this chapter, I presented a background for this study to introduce the

persistence and significance of challenges associated with eliciting requirements for

information systems. Studies show requirements elicitation playing a significant role in a

project’s success or failure, yet after generations of progress, projects continue to
experience low success rates. This chapter also includes the research question and a
summary of my perspective as the researcher. The next chapter presents a review of
relevant literature.
Definition of Terms
1. Abduction: A type of reasoning that begins with the researcher examining inductive
data and observing a surprising or puzzling finding that cannot be explained with

conventional theoretical accounts. After scrutinizing these data, the researcher

entertains all possible theoretical explanations for the observed data, and then forms
hypotheses and tests them to confirm or disconfirm each explanation until he or she
arrives at the most plausible theoretical interpretation of the observed data. Hence,
abduction begins but does not end with induction. Rather, the search for a theoretical
explanation involves an imaginative leap to achieve a plausible theoretical
explanation. At this point, the researcher may create a new theory or put extant

theories together in a novel way. Thus, abduction brings creativity into inquiry and
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takes the iterative process of grounded theory further into theory construction.
(Charmaz, 2014, p. 341)

Categorization: The analytical step in grounded theory of selecting certain codes as
having overriding significance or abstracting common themes and patterns in several
codes into an analytic concept. As the researcher categorizes, he or she raises the
conceptual level of the analysis from description to a more abstract, theoretical level.
The researcher then tries to define the properties of the category, the conditions under
which it is operative, the conditions under which it changes, and its relation to other
categories. Grounded theorists make their most significant theoretical categories into
the concepts of their theory. (Charmaz, 2014, p. 341)

Code: The short label the grounded theorist constructs to depict what is happening in
a piece of data. Codes sort, synthesize, and most significantly analyze the data. Codes
connect raw data with the grounded theorist’s conceptualization of them. The best
codes are short, simple, precise, and analytic. These codes account for the data in
theoretical yet accessible terms. Codes vary in their level of abstraction depending on
the data, the researcher’s theoretical acumen, and the point in the research process.
Recoding earlier codes can result in substantially more abstract analytic codes.
(Charmaz, 2014, pp. 341-342)

Coding: The process of taking data apart, defining, and labeling what these data are
about. Unlike quantitative researchers, who apply preconceived categories or codes to
the data, a grounded theorist creates qualitative codes by defining what he or she sees
in the data. Thus, grounded theory codes are emergent. Researchers develop codes as

they study and interact with their data. The coding process may take a researcher to
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unforeseen areas and research questions. Grounded theory proponents follow such
leads; they do not pursue previously designed research problems that lead to dead-
ends. (Charmaz, 2014, p. 342)

Concepts: The analytic conceptualizations that form the components of the
developed grounded theory. Concepts are abstract ideas that account for the data and
have specifiable properties and boundaries. Grounded theorists construct fresh
concepts from inductive data and check and develop them through abduction. For
objectivist grounded theorists, concepts are variables abstract of time, place, and
people. For constructivists, concepts provide abstract understanding of the studied
phenomenon and are situated in the conditions of their production in time, place,
people and the circumstances of the research process. Although most scholars view
theories as demonstrating relationships between concepts, many grounded theorists
focus on developing one concept. (Charmaz, 2014, p. 342)

Concept-indicator model: A method of theory construction in which the researcher
constructs concepts that account for relationships defined in the empirical data and
each concept rests on empirical indicators. Thus, the concept is ‘grounded’ in data.
(Charmaz, 2014, p. 342)

Constant comparison method: A method of analysis that generates successively
more abstract concepts and theories through inductive processes of comparing data
with data, data with code, code with code, code with category, category with
category, and category with concept. In the last stages of analysis, researchers
compare their major categories with those in relevant scholarly literatures.

Comparisons then constitute each state of analytical development. Grounded theorists

14



10.

use this method to reveal the properties and range of the emergent categories and to
raise the level of abstraction of their developing analyses. (Charmaz, 2014, p. 342)
Constructivism: A social scientific perspective addressing how realities are made.
This perspective brings subjectivity into view and assumes that people, including
researchers, construct the realities in which they participate. Constructivist inquiry
starts with the experience and asks how members construct it. To the best of their
ability, constructivists enter the phenomenon, gain multiple views of it, and locate it
in its web of connections and constraints. Constructivists acknowledge that their
interpretation of the studied phenomenon is itself a construction. (Charmaz, 2014, p.
342)

Constructivist grounded theory: A contemporary version of grounded theory that
adopts methodological strategies such as coding, memo-writing, and theoretical
sampling of the original statement of the method but shifts its epistemological
foundations and takes into account methodological developments in qualitative
inquiry occurring over the past fifty years. Thus, constructivist grounded theorists
attend to the production, quality, and use of data, research relationships, the research
situation, and the subjectivity and social locations of the researcher. Constructivist
grounded theorists aim for abstract understanding of studied life and view their
analyses as located in time, place, and the situation of inquiry. (Charmaz, 2014, p.
342)

Customer: A type of stakeholder who has needs to be met by an information system

that will be delivered by a provider.
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11. Focused coding: A sequel to initial coding in which researchers concentrate on the
most frequent and/or significant codes among their initial codes and test these codes
against large batches of data. Researchers can then take those codes demonstrating
analytic strength and raise them to tentative categories to develop. When the
researcher’s initial codes are concrete, the researcher can code them by asking what
analytic story these codes indicate, and thus arrive at a set of focused codes.
(Charmaz, 2014, p. 343)

12. Faulty Requirement: An expectation for an information system that has been
documented as being required, but has not been accepted by all stakeholders. A
potential source of conflict and a high risk for perceptions of project failure.

13. Induction: A type of reasoning that begins with study of a range of individual cases
and extrapolates patterns from them to form a conceptual category. (Charmaz, 2014,
p- 343)

14. Initial coding: The early process of engaging with and defining data. Initial coding
forms the link between collecting data and developing an emergent theory to
understand and account for these data. Through coding, you define what is happening
in the data and begin to grapple with what it means. (Charmaz, 2014, p. 343)

15. In vivo Codes: Codes that researchers adopt directly from the data, such as telling
statements they discover in interviews, documents, and the everyday language used in
a studied site. (Charmaz, 2014, p. 343)

16. Information System: A collection of computer software and hardware technologies

assembled to address a problem or opportunity.
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17.

18.

19.

Line-by-line Coding: A form of initial coding in which the researcher assesses what
is happening in each line of data and what theoretical ideas it suggests. Line-by-line
coding is a heuristic device to encourage researchers to think analytically about their
data and to generate fresh ideas about them. This type of coding encourages active
engagement with data and enables researchers to see their data from new standpoints.
Researchers conduct line-by-line coding only until they have generated some codes to
pursue. Line-by-line coding also serves as an excellent antidote for analytic and
writing blocks. (Charmaz, 2014, p. 342)

Memo-writing: The pivotal intermediate step in grounded theory between data
collection and writing drafts of papers. When grounded theorists write memos, they
stop and analyze their ideas about their codes and emerging categories in whatever
way that occurs to them (see also Glaser, 1998). Memo-writing is a crucial method in
grounded theory because it prompts researchers to analyzer their data and develop
their codes into categories early in the research process. Writing successive memos
keeps researchers involved in the analysis and helps them to increase the level of
abstraction of their ideas. (Charmaz, 2014, p. 343)

Positivism: An epistemology that subscribes to a unitary scientific method consisting
of objective systematic observation and experimentation in an external world.
Positivism relies on empiricism as the source of generalizations. The goal of
positivistic inquiry is to discover and to establish generalizations that explain the
studied phenomena and from which predictions can be made. Subsequently,
experimentation and prediction can lead to scientific control over the studied

phenomena. (Charmaz, 2014, p. 344)
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20.

21.

22.

23.

24.

25.

Properties: The defining characteristics or attributes of a category or concept as
ascertained from the researcher’s study and analysis of his or her data and codes.
(Charmaz, 2014, p. 344)

Provider: A type of stakeholder who will meet customer needs by providing an
information system as a solution.

Requirement: An expectation about the features of an information system. “A
requirement defines what a system is supposed to do, without defining how it is to do
it” (Davis, 1993).

Sensitizing concepts: Give researchers initial but tentative ideas to pursue and
questions to raise about their topics. Grounded theorists use sensitizing concepts as
tentative tools for developing their ideas about processes that they define in their data.
(Charmaz, 2014, p. 30)

Social constructionism: A theoretical perspective that assumes that people create
social reality or realities through individual and collective actions. Rather than seeing
the world as given, constructionists ask how it is accomplished. Thus, instead of
assuming realities in an external world — including global structures and local cultures
— social constructionists study what people at a particular time and place take as real.,
how they construct their views and actions, when different constructions arise, whose
constructions become taken as definitive, and how that process ensues. Symbolic
interactionism is a constructionist perspective because it assumes that meanings and
obdurate realities are the product of collective processes. (Charmaz, 2014, p. 344)
Stakeholder: A broad class of individuals who have some interest (a stake) in the

success (or failure) of the system in question. (Laplante, 2014, p. 32).
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26. Substantive theory: A theoretical interpretation or explanation of a delimited
problem in a particular areas, such as family relationships, formal organizations, or
education. (Charmaz, 2014, p. 344)

27. Theoretical codes: Codes that researchers draw on from prior theories or analytic
schemes and use to integrate the categories of their analyses. Glaser (2005) offers a
loosely organized series of ‘coding families’ that researchers can use to articulate how
their categories, codes and data are related. (Charmaz, 2014, p. 345)

28. Theoretical sampling: A type of grounded theory sampling in which the researcher
aims to develop the properties of his or her developing categories or theory, not to
sample randomly selected populations or to sample representative distributions of a
particular population. To engage in theoretical sampling, the researcher must have
already developed a tentative theoretical category from the data. When engaging in
theoretical sampling, the researcher seeks people, events, or information to illuminate
and define the properties, boundaries, and relevance of this category or set of
categories. Because the purpose of theoretical sampling is to sample in order to
develop the theoretical categories, conducting it can take the researcher across
substantive areas. (Charmaz, 2014, p. 345)

29. Theoretical saturation: Refers to the point at which gathering more data about a
theoretical category reveals no new properties nor yields any further theoretical

insights about the emerging grounded theory. (Charmaz, 2014, p. 345)
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II. REVIEW OF THE LITERATURE

Rationale for Topic

While there are applications of purely fictional creativity, such as video games
and artistic products, it is often the case that a software abstraction or information system
is intended to represent real-world scenarios that involve stakeholder expectations and
human-imposed constraints. Information systems professionals must develop and
document thorough knowledge of the expectations and constraints in order to provide
systems that accurately represent the stakeholders’ understanding of the scenario. The
process of creating knowledge of constraints and operational capabilities of an
information system is traditionally known within the computer science field as
requirements analysis and a few similar names (Neill & Laplante, 2003). The
requirements are often recorded in the Software Requirements Specification (SRS) or
simply the requirements document. The term requirements engineering is sometimes
used interchangeably with requirements analysis. Requirements research using
qualitative methods is relatively new in the lexicon (Maiden, 2005). Terms commonly
used include requirements gathering and also capturing requirements, which are both
strong indicators that the traditional approach assumes that finite requirements exist and
simply need to be collected and coherently documented. There is evidence that gathering
requirements is no longer considered sufficient and that a more proactive approach is
required that involves “constant probing, drawing on numerous sources and perspectives,
and truly understanding the business overall and the needs” of the stakeholders (HIMSS,

2008, p. 48).
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Formal models to describe the software (or system) development lifecycle
(SDLC) evolved over the years to standardize processes and attempt to make outcomes
more predictable. The earliest SDLC practices have come to be known as the waterfall
model, signifying the one-directional cascade of events. Royce reflected on the practices
common at the time, pointing out their weaknesses and how failure was invited (Royce,
1970). The waterfall model consists of these sequential phases:

1) Requirements

2) Analysis

3) Design

4) Coding

5) Testing

6) Operations
Royce made several recommendation to improve the waterfall model, including
introducing iteration between phases as well as having at least two iterations of the
complete lifecycle where the first pass results in a smaller scale simulation of the actual
project. In practice, the small scale simulation completed first would be either a prototype
or a pilot phase which would generate lessons learned and improved understanding for
the team. Royce summarized:

Without this simulation the project manager is at the mercy of human judgment.

With the simulation he can at least perform experimental tests of some key

hypothesis and scope down what remains for human judgment, which in the area

of computer program design (as in the estimation of takeoff gross weight, costs to
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complete, or the daily double) is invariably and seriously optimistic. (Royce,

1970, p7)

Despite the well documented shortcomings and warnings, the waterfall model continues
to be followed by some practitioners today, but is regarded by many as ineffective,
especially on non-trivial projects (Leffingwell, 2011). One reason the waterfall model is
considered ineffective is lack of feedback or iteration. In a pure waterfall model, there is
no mechanism to deal with change that may occur following the conclusion of the
requirements phase. In other words, the model assumes the requirements established up
front are accurate and no new knowledge will be gained during subsequent phases that
would change the requirements. This is a very positivist approach. Considering
requirements to be a form of knowledge, locking in requirements at the beginning of a
project implies that no learning will occur during the later phases.

Modifications and alternatives to the waterfall model later emerged that
introduced procedural mechanisms to deal with change. A modified waterfall model
“uses the same phases as the pure waterfall, but is not based on a discontinuous basis.
This enables the phases to overlap when needed” to enable more flexibility (Munassar &
Govardhan, 2010, p. 97). The spiral model was introduced by Boehm in 1988. This
model kept the requirements phase early in the lifecycle, but did include an element of
constant feedback to allow for change. Additional models emerged that added more
attention to change that occurs throughout the information system project. Rapid
Application Development (RAD) was popularized in the 1990s by James Martin. Another
model is the Rational Unified Process (RUP) from the late 1990s. RUP recognizes the

overlap across the lifecycle phases of inception, elaboration, construction, and transition.
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Requirements are addressed throughout the lifecycle, not only during the initial phase
(Leffingwell, 2011).

One of the recent models for an information system lifecycle began in 2001 with
The Agile Manifesto which has become a very popular set of guiding principles known
simply as Agile or sometimes agile, without capitalization. The text of the manifesto is
brief and included here as well as in Appendix A:

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. (Agile Alliance, 2001)

These brief guidelines have inspired many in the field to change attitudes and processes,
yet information systems continue to fail at high rates over a decade later. There is more
improvement to be done.

The spirit of Agile manifests in Scrum, which is a project management framework
popular among software professionals (Leffingwell, 2011). Although popularized by
software developers, Scrum is a flexible framework that can be applied to other types of
complex problems or projects, such as deploying an information system. Scrum has been
used since the early 1990s as a process framework to manage complex projects

(Schwaber & Sutherland, 2013). According to Laplante,
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Scrum, which is named after a particularly contentious point in a rugby match,
enables self-organizing teams by encouraging verbal communications across all
team members and across all stakeholders....Scrum encourages self-organization
by fostering high-quality communications among all stakeholders. In this case, it

is implicit that the problem cannot be fully understood or defined (it may be a

wicked problem). And the focus in Scrum is on maximizing the team’s ability to

respond in an Agile manner to emerging challenges. (Laplante, 2014, p. 171)
The Scrum framework has specific terminology to articulate the processes, artifacts, and
people involved. Since terms from Scrum are used later in this report, The Scrum Guide
is provided as Appendix B as an overview and reference.

Whereas the waterfall model above addressed requirements only at the beginning
of the project, Agile approaches address requirements continually (Laplante, 2014). In
Scrum, requirements are documented in the product backlog which is managed by the
product owner. “The product backlog is an ordered list of everything that might be
needed in the product and is the single source of requirements for any changes to be made
to the product” (Schwaber & Sutherland, 2013, p. 12). The findings of this study are
relevant to Scrum product owners who are responsible for ensuring the product backlog
contains the optimal set of requirements for the involved stakeholders.

From my experience, information systems projects often include multiple
sponsors and other stakeholders, each having a different set of expectations and
perspectives based on individual experiences. Furthermore, requirements evolve over
time as new constraints emerge in response to change. It is often true that “by the time an

information system is deployed, the targets at which it was aimed have moved so much
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so as to render it useless in the majority of cases” (Galal & Paul, 1999, p. 92). Personnel
changes among the stakeholders have especially high impact on requirements because
each new stakeholder brings a lifetime of knowledge, a new perspective, and new
priorities to be assimilated into the collective understanding. One of my sensitizing
concepts for this research project is the impact of stakeholder turnover, considering the
team of stakeholders as an organic rather than mechanistic entity (Burns & Stalker,
1961).

Pondering these characteristics led me to speculate that requirements are actually
constructed, following the way knowledge is constructed according to Piaget (1970). If
true, then information systems professionals would benefit from applying a constructivist
approach to requirements. Such an approach will inherently improve the consensus
perception of accuracy of the requirements by reducing the gaps between the expectations
of sponsors and visions of the system developers. This pondering becomes a sensitizing
concept for my research which seeks to understand the specific challenges that cause the
gaps to occur.

Galal and Paul (1999) do not speak to constructivism directly, but they do present
a qualitative approach to requirements engineering based on grounded theory. Their
motivation for this approach is that requirements are inherently dynamic and contextual
combined with the fact that information systems projects take time. They point out that
requirements tend to change, are predictive, are sensitive to context, and may prove to be
invalid predictions. Rather than think of requirements as fixed, Galal and Paul envision
requirements as scenarios of dynamically linked concepts and categories developed by

qualitative data analysis. Data are gathered, or knowledge constructed, using semi-
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structured protocols, observation, documentary analysis, and similar investigative
techniques.

Hazzan and Dubinsky do specifically relate constructivism to software
engineering. They clearly, and correctly, state that “software development is a learning
process” and devote a chapter to explaining the relationships between Agile software
development and constructivism (2008, p. 139). For example, they explain that the short
duration iteration of Agile “guides the customer, as well as the team members, in a
gradual process of knowledge construction” (2008, p. 142). The findings from this
research contribute additional data that strengthen the concept that knowledge about
information systems requirements is indeed constructed.

While requirements engineering certainly benefits from engineering principles,
the strong learning aspect of elicitation indicates the need to leverage principles from
adult education, or andragogy. Davey and Cope point out

The process of requirements elicitation is often seen as a process of mutual

education of consultant and client.... A strong theme of education theory is that

learning takes place by interaction between people. This view leads to
investigations of a technique called collaborative elaboration, in which two or

more people interact in a conversation in a structured way. (2008, pp. 547-548)

Knowles wrote that adults need to understand why they need to learn something
(1984). Collaboration is important both to provide motivation as well as to exchange
information in order to construct knowledge. Simply gathering requirements without
collaboration and knowledge construction lacks inspiration, similar to memorizing

multiplication tables. Adults do not readily learn by simply being told. They must be
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involved as collaborative inquirers (Knowles, 1980). This is true for learning and
constructing requirements.

My motivation for the study includes knowing first-hand that many practicing and
graduating information systems professionals are weak in requirements processes.
Although “every system of consequence needs good requirements” (Orr, 2004, p. 71),
requirements are often neglected, especially by information systems practitioners
claiming to follow newer methods of Agile development. “Rather than understanding the
user’s business and information needs, some Agile approaches attempt to give users what
they say they want as quickly as possible” (Orr, 2004, p. 71). Information systems
developers are so enthusiastic about applying their creativity to build something that they
fail to take the time to thoroughly understand the requirements of what they are being
invited to build. “The requirements engineer’s job, then, is much like that of a map maker
trying to create a good map from all those individual viewpoints” (Orr, 2004, p. 72).

The result of ignored or insufficient requirements construction is wasted time,
effort, and money as well as disappointment by stakeholders involved. There must be a
better way. Educating information systems developers on the challenges faced during
requirements construction may help them realize they are indeed beginning to build
something during the requirements phase, they are building knowledge of the problem
and the candidate solutions. The remainder of this chapter will provide additional
background from the literature on the challenges involved with information systems

requirements.
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Importance of Understanding and Communication

Information systems development is “arguably the most intensive of all
engineering disciplines as regards human communications” (Lang & Duggan, 2001, p.
161). Ian Graham explains that “requirements engineering is about communications”
(2003, p. 100). Ultimately, “the success or failure of software projects is sometimes
attributed to people communication issues (Hazzan & Dubinsky, 2008, p. 61). A
requirements engineer “must be able to understand and structure problems, construct and
test models of these problems and their possible solutions, and communicate” (Graham,
2003, p. 99). Although Graham chose communicate, the stronger educate is more
appropriate. The requirements engineer must facilitate construction of knowledge with
both the business problem experts and technology solution experts in order to fill
knowledge gaps, raise awareness of different perspectives, and bring all parties toward a
common understanding of both problems and solutions. Many information systems
practitioners tend to be uncomfortable with or incapable of communicating effectively
with non-technical stakeholders. “Above all, requirements must be communicable” (Lang
& Duggan, 2001, p. 163). Graham also points out “it’s amazing how many times I have
seen development teams impose their own thinking on a problem and totally fail to
understand what the customer is telling them — or more often — implying” (2003, p. 100).

Knowledge creation and sharing between information systems professionals and
stakeholders is not the only communication issue. Information systems projects often
involve multiple professionals who must collaborate with each other. Sinha, Sengupta,
and Chandra (2006) utilized literature sources as well as qualitative research methods to

determine the challenges faced by distributed teams. “Communicating and managing
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requirements in a distributed setting was one of the concerns the practitioners expressed
most often” (Sinha et al., 2006, pp. 52-53). Teams often rely on communication tools to
facilitate collaboration. Their research shows that collaboration tools should offer:
informal ad hoc collaboration services, formal structured collaboration services,
notifications for changes and approvals, and knowledge management features. “Ad hoc
management processes that suffice for requirements management in collocated projects
don’t scale when development is distributed” (Sinha et al., 2006, p. 61). The study is
largely a case study of a tool, EGRET, created by the authors for distributed requirements
management. “Collaborative technologies such as EGRET can make a true impact only
when a healthy culture of collaboration exists” (Sinha et al., 2006, p. 61). This point is an
important reminder that simply buying a tool will not necessarily inspire cultural change.
Leadership, including professional development educators, must invest time and effort to
nurture a culture of collaboration and open communication. People must want to
communicate before the technology can help.
Modeling Tools

Requirements researchers have developed techniques to formalize the
requirements process. Knowledge Acquisition in Automated Specification (KAOS) and i*
are two goal modeling techniques (Maiden, 2005). KAOS is described as “one of the
most important approaches to requirements engineering of the last ten years” (Heaven &
Finkelstein, 2004, p. 10). “Goal modeling research has increasingly led analysts to
specify requirements in terms of a system’s actors and goals rather than its processes and

objects.... We now model systems in terms of their wider organizational goals and link
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software solutions to business needs more effectively than in the past” (Maiden, 2005, p.
104).

Heaven and Finkelstein (2004) present a profile in Unified Modeling Language
(UML) to support the Knowledge Acquisition in Automated Specification (KAOS)
approach to goal-oriented requirements acquisition. Their intent is to enable the use of
industry standard UML-based tools and graphical notations to aid the implementation of
KAOS, rather than relying on non-standard tools and notations. The authors go into great
detail with ample examples showing how to represent KAOS concepts in the UML.
However, I believe using KAOS in a requirements document is counterproductive as it is
not friendly to non-technical readers. Graham goes so far as to say “communicating with
users using UML diagrams—forcing them to learn your language—is staggeringly
arrogant” (Graham, 2003, p. 100).

While these tools may help requirements experts communicate with precision
among their peer group, they do not address the challenges of eliciting the right set of
requirements from stakeholders who are unfamiliar with these complex tools and
notations.

Symbols vs. Natural Language

Written communication is important when dealing with requirements
construction. Power and Moynihan describe the requirements document as “a means of
communication between the developers and the other stakeholders” (Power & Moynihan,
2003, p. 86). This flow of information is clearly critical to ensure the developed system
meets the intended needs. In fact, one of the principal roles of the requirements document

is to establish the basis of agreement between the parties involved. Yet, after decades of
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evolution of information system development, there remains no general agreement on the
contents of a requirements document (HIMSS, 2008). Lang and Duggan (2001) point out
that communication of requirements is particularly problematic due to the high risk of
project failure associated with erroneous requirements. An effective requirement is
unambiguous, meaning there is only one possible interpretation. A requirement must also
be understandable by all readers with a minimum of explanation. Lang and Duggan
(2001) believe the requirements document, or system requirements specification (SRS),
must contain natural language, or plain English, descriptions as well as supplemental
structured notations and diagrams to be effective. “Natural language descriptions is the
only technique that is generally understandable by all potential users of the SRS” (Lang
& Duggan, 2001, p. 163). However natural language is susceptible to ambiguity and
inconsistency, so more structured notations should also be used. “To get great
requirements, you don’t have to be a genius or a magician. You just have to know your
users’ outputs and constraints and then document those needs in a way they understand”
(Orr, 2004, p. 73).

One formal guide related to requirements elicitation is The International
Organization of Standards publication Systems and Software Engineering — Life Cycle
Processes — Requirements Engineering (2011). This document presents a formal
approach to requirements engineering and is written for a technical audience. The
standard prescribes a sequence of steps, with some iteration, to elicit requirements. The

second step prescribed and its accompanying note is:
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Elicit stakeholder requirements from the identified stakeholders.

NOTE Stakeholder requirements describe the needs, wants, desires, expectations
and perceived constraints of identified stakeholders. They are expressed in terms
of'a model that may be textual or formal, that concentrates on system purpose and
behaviour, and that is described in the context of the operational environment and
conditions. A product quality model and quality requirements, such as found in
ISO/IEC 9126-1 and ISO/IEC 25030, may be useful for aiding this activity.
Stakeholder requirements include the needs and requirements imposed by society,
the constraints imposed by an acquiring organization and the capabilities and
operational characteristics of users and operator staff. It is useful to cite sources,
including solicitation documents or agreements, and, where possible, their
justification and rationale, and the assumptions of stakeholders and the value they
place on the satisfaction of their requirements. For key stakeholder needs, the
measures of effectiveness are defined so that operational performance can be
measured and assessed. If significant risks are likely to arise from issues (i.e.
needs, wants, constraints, limits, concerns, barriers, factors or considerations)
relating to people (users and other stakeholders) and their involvement in or
interaction with a system at any time in the life cycle of that system,
recommendations for identifying and treating human-system issues can be found
in ISO PAS 18152, A specification for the process assessment of human-system

issues. (ISO, 2011, p. 20)
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The standard continues with the following guidance:
Requirements elicitation is an iterative activity. Consider several different
techniques for identifying requirements during the elicitation task to better
accommodate the diverse set of requirements sources, including:
- Structured workshops with brainstorming
- Interviews, questionnaires
- Observation of environment or work patterns (e.g., time and motion studies)
- Technical documentation review
- Market analysis or competitive system assessment
- Simulations, prototyping, modelling
- Benchmarking processes and systems
- Organizational analysis techniques (e.g., Strength — Weakness — Opportunity -
Threat analysis, product portfolio)

System stakeholders will be authoritative sources for requirements of the
system that represent their interests or area(s) of expertise. However, they usually
are not familiar with how to transform their expertise into well-formed
requirements statements. In addition to these human sources of requirements,
important system requirements often are imposed by other systems in the
environment that require some services of the system, or act to constrain the
system, or even from fundamental characteristics of the application domain. There
may also be safety or other regulatory constraints that drive system requirements.

(IS0, 2011, p. 22)
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This guidance for requirements elicitation is broad enough to allow a constructivist
approach, but does not go so far as to recommend it. For example, the suggestion of
“structured workshops with brainstorming” encourages collaboration but the document
does not provide guidance on facilitating learning during the workshop.

In contrast to the complex symbols and notations developed for precise
communication among requirements experts, practitioners of Agile methods use stories to
convey needs. “User stories are the agile replacement for most of what has been
traditionally expressed as software requirements statements... and they are the
workhorses of agile development” (Leffingwell, 2011, p. 57). Stories are intended to
simplify requirements processes rather than adding complexity. “We need to make sure
that the team’s requirements artifacts are the simplest thing that could possibly support
the needs of all stakeholders” (Leffingwell, 2011, p. 55).

Pine and Barrett (2005) report on a qualitative study they conducted involving
surveying a small group of practitioners about what verbal and written communication
skills should be strengthened in undergraduate software engineering courses. The results
are organized as suggestions from the respondents for verbal communication and writing
assignments that will help prepare students to communicate effectively in the workplace.
The assignments involve forms of communication that are common in the field and are
often challenging for some information systems professionals. Suggested verbal
assignments include: incident presentations, sales briefings to customers, technology
interpretations, help desk sessions, and the elevator speech. Writing assignments
identified include: requirements documents, design documents, user documentation,

budget and time progress reports, requests for quote, quick reference guides, product
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comparisons and recommendations, incident reports, executive summaries, rationales for
development, short memoranda, self-evaluations, and personnel evaluations.

Power and Moynihan (2003) present a theoretical framework for requirements
documents based on various elements commonly found in such documents and various
situations. The framework is the result of a qualitative study involving 30 experienced
practitioners participating in semi-structured interviews. The authors analyzed the
collected data using grounded theory and a research tool, ATLAS.ti. The authors used
this approach to construct their theory from the available data which yielded seven
elements prevalent in requirements documents, seven situation types, and eight sources of
requirements. They are careful to point out that their theory is a framework and the
results would likely change with different input data.

Despite the existence of complex graphical notations and modeling tools for
requirements, plain English narration dominates. Neill and Laplante (2003) found that
51% of respondents in their study reported use of natural language representation of
requirements while only 7% reported using a formal notation. Furthermore, 33%
indicated using no formal methodology at all to analyze and model requirements. Neill
and Laplante (2003) concluded that formal methods are rarely used and that ad hoc
practices do not impact end-product quality. Although rarely used, the study did mention
some popular approaches including group-consensus-type techniques, User-Centered
Design, Joint Application Design, focus groups, and structured analysis and design. In the
grounded theory approach from Galal and Paul (1999), requirements are gathered using
basic qualitative methods and the resulting document is a natural language, or plain

English, narrative consisting of scenarios supported by very simple supporting diagrams.
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Like most graphical notations, KAOS uses shapes and lines to represent concepts
and relationships. While such a notation may be used by information systems experts to
unambiguously represent complex scenarios, the diagrams are not useful for
communication with non-technical stakeholders. Since the requirements document is the
basis for agreement among developers and customers, I see the inclusion of KAOS
diagrams as more problematic than helpful. KAOS diagrams might be appropriate in an
architecture or design document which is intended to model a solution and be interpreted
by technical experts, but not in a requirements document which must be understood by a
wider audience. It is interesting that some examples used by Heaven and Finkelstein
(2004) show the KAOS syntax taking up more space on the page than the equivalent
informal narrative description.

This literature review summarizes only a small portion of the material available
describing information system failures caused by faulty requirements. I believe
information systems professionals will be better prepared to facilitate constructive
requirements workshops if equipped with a better understanding of the challenges they
may face.

Summary

This chapter presented a review of relevant literature to support this study. First
presented was literature supporting the rationale for choosing this worthy topic. Also
included were sources of foundational material that will help readers understand the
terminology and concepts that follow in later chapters, such as the waterfall and Agile

lifecycle models as well as the focus on modeling tools and symbolic presentations
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common among information systems requirements. The next chapter presents the

methodology for this study.
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III. METHODOLOGY

Introduction

As described in Chapter I, the objective of this study is to identify what
challenges are encountered by stakeholders when identifying requirements for
information systems. The benefit is that once identified, these challenges may be
addressed by practitioners as well as future researchers to improve the rates of success for
information systems projects. This chapter provides details of the methodology followed
to conduct the study.

Approach

The method for this study is to collect, analyze, and interpret rich qualitative data
from a set of knowledgeable practitioners in order to develop a grounded theory. My
approach is a combination of interpretivism and constructivism, as described by
Charmaz. She explains

Interpretive theory calls for the imaginative understanding of the studied

phenomenon. This type of theory assumes emergent, multiple realities;

indeterminacy; facts and values as linked; truth as provisional; and social life as

processual.... The interpretive turn in theory has gained attention as social

constructionist principles gained advocates among diverse scholars, particularly

since the 1960s. This theoretical approach emphasizes practices and actions.

(2006, pp. 126-127).
During analysis and interpretation of the collected data, I draw on my own previous
experience and foundation of knowledge to construct new meaning which influences my

understanding of the emerging theory. Charmaz describes

38



A constructivist approach places priority on the phenomena of study and sees both
data and analysis as created from shared experiences and relationships with
participants.... Constructivist grounded theory lies squarely in the interpretive
tradition.... We do so from as close to the inside of the experience as we can get,
but realize that we cannot replicate the experiences of our research participants. A
constructivist approach means more than looking at how individuals view their
situations. It not only theorizes the interpretive work that research participants do,
but also acknowledges that the resulting theory is an interpretation. The theory
depends on the researcher’s view; it does not and cannot stand outside of it.
(2006, p. 130).
Just as Charmaz explicitly links interpretive and constructive approaches, both are
relevant to this research study and apply in a complementary fashion. The theory
generated by this study is grounded in my interpretation of the collected data, which is
influenced by my constructed understanding from previous experiences.
Conceptual Framework
Maxwell writes that a “conceptual framework is a theory, however tentative or
incomplete it may be...This may also be called the ‘theoretical framework’... for the
study” (2005, p. 34). Charmaz distinguishes frameworks for grounded theory from
quantitative research with
We do not use theories for deducing specific hypotheses before data-
gathering....In contrast, in a grounded theory study you put your sensitizing

concepts and theoretical codes to work in the theoretical framework....
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Sensitizing concepts account for your starting point. Theoretical codes can help

you explain how you conceptualize the arrangement of key ideas. (2006, p. 169)

My conceptual framework begins with the sensitizing concept that information
systems requirements are constructed rather than gathered. In fact, my approach to
requirements is encouraged by Maxwell’s approach to the conceptual framework as
“something that is constructed, not found. It incorporates pieces that are borrowed from
elsewhere, but the structure, the overall coherence is something that you build, not
something that already exists ready-made” (2005, p. 35). In my experience, during the
early stages of many information system projects, meetings are held among stakeholders
to discuss and negotiate the envisioned system. I have observed these requirements
meetings to be workshops where the work being unwittingly accomplished by the
participants is the construction of knowledge and common understanding among the
participants, each of whom is contributing what they have to offer, and expecting
something greater to be achieved. An analogy might be a requirements pot luck
gathering, where the resulting feast is dependent on the contributions of individuals and,
after it is over, each participant will have an opinion regarding whether or not their
appetite was satisfied.

This holistic view is supported by activity theory as applied by Korpela, Mursu, &
Soriyan. They “regard work activity as a systemic entity comprising a number of
elements which must fit together to some extent” (2002, p. 112). Requirements elicitation
1s a work activity involving multiple stakeholders each with individual expectations about
the system to be designed. These expectations must be reconciled to determine whether

and how they can fit together. The excerpt below applies by translating the actors as
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stakeholders, the shared object as the set of requirements, and the output as the resulting
information system:
The actors perform their individual actions of work on the shared object through
mediating instruments or means of work which can be material (technology) or
immaterial (language, skills, theories).... Each actor may have his or her own
means, or some of the means can be shared. The individual actions taken together
form the process through which the object is transformed to the output. In order to
merge the individual actions into a collective activity, there needs to be some
form of coordination between them, mediated by the means of coordination and
communications; for instance rules, division of labor, timetables, meetings, phone
calls, and so forth. (Korpela et al., 2002, pp. 112-113)
The coordination and communications required serves as a framework to guide
participants toward a common understanding of the desired outcome and to manage
expectations. Appendix C is a summary of my conceptual framework.
Methodology
This qualitative research study is guided by grounded theory according to
Charmaz. This methodology was chosen for its “emphases on examining processes,
making the study of action central, and creating abstract interpretive understandings of
the data” as well as having “flexible guidelines, not methodological rules, recipes, and
requirements” (Charmaz, 2006, p. 9).
A qualitative methodology was selected in order to generate detail-rich data from

participants. This methodology also enabled me to play the role of both researcher and

41



practitioner in order to interact with participants in meaningful ways (Bloomberg &
Volpe, 2008).

I followed an iterative grounded theory process based on guidelines from
Charmaz (2006, p. 11). The steps followed were

1) Identify the research problem and research questions

2) Identify the sensitizing concepts

3) Perform data collection and initial coding

4) Analyze initial codes to form tentative categories

5) Continue data collection with focused coding

6) Analyze codes and tentative categories to form conceptual categories

7) Perform theoretical sampling seeking new data based on categories

8) Adopting certain categories as theoretical concepts

9) Reexamination of earlier data (loop back to step 3 and refine codes and

categories)
10) Diagramming concepts
11) Writing the first draft, including referring back to step 5 and refining
categories.
Data

Data for this study came from interviews, literature, and observations during
personal experience. I selected participants to be interviewed for this study using
purposeful, theoretical sampling to obtain data applicable to the emerging categories and
theory following Charmaz explanation that “Theoretical sampling means seeking

pertinent data to develop your emerging theory” (2006, p. 96). The initial participant was
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purposefully chosen being known by me to have broad experience with information
systems requirements and ability to articulate deep, genuine perspective. Subsequent
participants were selected based on being referred by a participant or suspected by me to
have desirable experience relevant to categories emerging from the data with each
interview. Referrals from other participants occurred at the end of interviews and were
inspired by the questions asked during the interviews. For example, one early interview
generated the unanticipated tentative category of diverse perspectives and at the end of
that interview came a referral to another participant who might have relevant experience.
Five participants were selected from my professional colleagues based on my knowledge
of their involvement with relevant information systems projects. I asked each participant
to identify additional candidate participants they know to have relevant experience based
on the interview questions and discussion. Two of these referrals led to participants I did
not previously know. This process enabled inclusion of participants who were previously
unknown to me and improved the richness of the data and variety of perspective, while
also being driven by the collected data. The number of participants was determined by
saturation as defined by Charmaz to mean “when gathering fresh data no longer sparks
new theoretical insights, nor reveals new properties of your core theoretical categories”
(2006, p. 113). Another factor that influenced the end of sampling was that enough data
had been gathered to support the emerging theory.
Participants were purposefully selected from these general target populations:
e practitioners with experience sponsoring information systems projects and

specifying requirements

43



e practitioners with experience facilitating requirements elicitation efforts in
order to deliver solutions

e practitioners with experience participating in requirements workshops as
providers of solutions based on requirements

Another source of relevant data was discovered in the form of a book consisting
of a collection of documented critical incidents. H.1.T. or Miss: Lessons Learned from
Health Information Technology Implementations (Leviss, 2010) contains 17 case studies
highlighting specific failures of healthcare information technology projects. Some of the
challenges documented by Leviss support the findings from my research. These critical
incidents provided a nice complement the interview data collected.

During the period of this study, I also had the opportunity to directly engage as a
participant/researcher in a large Information System project that involved determining
requirements. The project began after the interviews were completed and during the
analysis of the data. I used this experience as an opportunity to directly observe some of
the challenges that had emerged from my interview data. Observations from participating
in this recent project contributed to my overall collection of professional experience as a
practitioner. The result was an increased confidence in the trustworthiness and relevance
of my collected data and the emerging grounded theory.

Participants

In order to obtain the most accurate and insightful data possible for this study,
participants were assured confidentiality of their contributions. This section provides
summary demographic information about the population of participants interviewed and

safeguards personally identifiable information that could be used to attribute specific
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quotes to specific individuals. In accordance with American Psychological Association
Style guidance for interviews, in order to maintain confidentiality the remarks made by
research participants are not cited (2014). Multiple sources are referenced for each
challenge demonstrating patterns of recurrence. The focus of this study is on the
challenges commonly experienced across a variety of information systems projects, not
the identities of the individuals who experienced them. Subsequent research with
consenting participants could explore relationships between individuals and the
challenges they encountered.

Eight private interviews were conducted between January and November 2013
yielding information from 23 critical incidents. Each interview lasted at least 60 minutes
and the audio was recorded for later transcription. The interview participants are
described in Table 1 while maintaining confidentiality of the participant identities. The
order of the table matches the order of the interviews.

Table 1
Summary of Interview Participants

Critical
Participant Fields of Experience, Years of Incidents
Order Primary and Secondary Roles Experience Described
1 Government and Healthcare Customer and Over 20 years 3
provider
2 Government and Healthcare Customer and Over 25 years 3
provider
3 Insurance and Government Customer and Over 20 years 3
provider
4 Commercial and Provider Over 35 years 2
Government
5 Government and Healthcare Customer and Over 25 years 3
provider
6 Government and Healthcare Customer and Over 30 years 3
provider
7 Government and Healthcare Provider Over 20 years 3
8 Insurance gnd Customer Over 30 years 3
Commercial
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GENDER:
e Four female
e Four male
BACKGROUND:
e All have over 20 years of experience across multiple large information systems
projects.
e Three have extensive experience in federal government.
¢ One has experience as both contractor and government employee.
e Three have extensive experience with large corporations delivering services to
federal and state government customers.
e One is retired while the others remain professionally active.
¢ Five have been professional colleagues of the researcher for over 5 years.
e One is a personal friend but not a professional colleague.
e Two were referred by other participants and previously unknown to the
researcher.
Data Collection Techniques
The foundation for data collection is Critical Incident Technique (CIT) as
described by Flanagan (1954) and expanded by others (Butterfield, Borgen, Amundson,
& Maglio, 2005). While CIT has been applied to a wide variety of qualitative studies
over the past half-century, its roots are in analyzing the reasons for success or failure of a
process and thus CIT seems especially appropriate for this study. Oaklief describes an
effective incident as one “which helps us to do a job well” and an ineffective incident as

“one which causes a delay or failure and may prevent the job from being completely
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satisfactory” (1976, p. 8). Similar phrases could be used to describe effective
requirements and ineffective or faulty requirements.

I conducted interviews using a semi-structured interview guide with open-ended
interview questions that stimulated discussion centered on the research questions while
welcoming and exploring unanticipated responses. The pre-determined questions
established the semi-structured framework for each interview while the openness enabled
focus on the categories that continually evolved with each interview and the continually
emerging theory. The initial interview guide is shown in Appendix D and evolved
slightly to the final interview guide in Appendix E. The interviews were digitally
recorded with minimal written notes taken during the interview to avoid creating
distractions for either the participant or the interviewer (Hanson, 2012). Analysis of the
data commenced immediately during the first interview and continued throughout the
study with constant comparison as described by Charmaz (2006). Data comparisons
during initial coding identified differences and similarities. Later, comparisons across
multiple incidents and across multiple participants enabled refinement of the codes and
categories.

I personally conducted each interview privately with each participant in a
mutually agreeable and comfortable place. Expected duration of each interview was
approximately 60 minutes while two interviews extended to 90 minutes. I explained that I
was conducting research for my dissertation and provided a copy of the Informed
Consent form for signature before each interview. The Informed Consent form is

represented in Appendix F.
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Each participant was prompted to provide three critical incidents, one at a time,
with the same interview questions asked about each incident. The first incident prompt
was: Think of the most recent time when you were involved with an information system
that was either purchased or developed and did not meet the requirements. This prompt
attempted to help the participant recall the most recent incident which may benefit from
having the most accurate memory of facts. Flanagan (1954) states that data collected
from observations made previously and reported from memory are usually satisfactory
when the incidents are recent. Oaklief points out that “collection of recent incidents gives
credence to the reporting of actual happenings and behavior” (1976, p. 12).

Following the prompt, the following interview questions were asked:

1. Tell me about the project. (Validates the participant has an appropriate incident
in mind, and also provides background that may be further examined later.)

2. What factors led to the requirements not being met?

3. What could have been done differently to improve the likelihood of success?

4. What was your role on the project? (Clarifies the participant’s perspective)

5. How did the project turn out?

The second prompt for an incident was: Think of another time when you were
involved with an information system that was either purchased or developed and did not
meet the requirements and had the most significant impact on the organization. This
prompt was intended to elicit a second incident from each participant by focusing on
significance rather than recent occurrence. Once the participant had an incident in mind,

the same interview questions were asked as for the first incident prompt.
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The third and final prompt for an incident was: Think of another time when you
were involved with an information system that was either purchased or developed and did
not meet the requirements and generated your feeling of “here we go again” during the
requirements phase. This prompt targeted an incident that may be memorable for the
participant because of repeated behaviors or results. The same interview questions were
asked as for the first and second incident prompts, plus one final question of: What steps
were taken to avoid repeating mistakes? This final question is intended to be one last
attempt at revealing unanticipated results which may be further explored.

Each interview was captured using a digital audio recording device and each
recording transcribed by me into a text document using Microsoft Word. Each interview
was stored in a separate computer file. Audio files and transcribed documents were
organized into one electronic folder for each participant. I secured the collection of audio
files and transcribed documents. Identities of participants remain confidential and are
known only to me. This study was submitted to the Texas State University Institutional
Review Board and assigned identifier #EXP2012Z6144 with exempt status granted on
December 3, 2012. Data collected from participants were under my control or stored in a
locked cabinet at all times to further protect confidentiality and integrity.

Data Analysis

Each recorded interview was transcribed promptly to leverage fresh memory, to
adjust questions before future interviews, and to make the effort less onerous (Hanson,
2012). Initial coding and constant comparison of the data began during the first interview
and continued throughout the study (Maxwell, 2005). Even as the first participant spoke

about the first critical incident, constant comparison had begun as I compared new data
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with data revealed earlier in the conversation and made mental and written notes about
preliminary codes related to topics of interest. This constant comparison continued
across critical incidents, across interview participants, across transcription sessions, and
throughout analysis of the data.

During transcription, words and short phrases that immediately emerged as
preliminary codes were quickly noted in the margin to distinguish them from the body of
data (Saldafia, 2009). The Microsoft Word feature of entering comments in the right
margin was used to tag these preliminary codes for later analysis. This immediate capture
of initial codes during transcription allowed me to benefit from the fresh memory of the
participants tone and non-verbal expressions that helped clarify the intended meaning.

Following transcription, each interview was printed on paper, including any
preliminary codes in the margin, and read with pen and highlighter in hand. For each
critical incident, line-by-line coding for topics and in vivo coding was used. Initial codes
were written by hand in the margin of the paper. Some in vivo codes were also
highlighted in the body of the document in addition to being written in the margins. The

initial codes are listed in Table 2 and also in Appendix G in a sample memo.
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Table 2
Initial Codes

Initial Codes
Alphabetized

Accountability

Assumptions

Blame

Communication Skills

Conflicting Priorities
Constructivism/Positivism
Culture/Background

Deception

Disappointment

Distractions
Ego/Arrogance/Overconfidence/Inexperience
Existing vs. Custom Solution
Expectations (unstated)

Gender

Incentive

Interpretation/Understanding

Lack of commitment

Lack of Respect

Multiple Stakeholders (2many/2few)
Omissions/Completeness

Perfection vs. Good Enough

Postpone Conflict
Power/Authority/Empowerment/Control
Time Pressure

Timing of problem discovery

Top Down

Trust (too little & too much)
Turnover/Perspectives

Vague

Waste (common result, fuels trust issues)

Open coding with constant comparison from the concept-indicator model was
applied to the transcribed data in order to identify codes and categories based on
recurring themes. Following initial coding, focused coding was performed to organize the
initial codes into preliminary categories and to examine the most significant and

interesting concepts that emerged. During this phase, I used Microsoft Excel worksheets
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to organize and analyze the data because I am comfortable with using that tool to analyze
and sort data. Charmaz (2014) describes this process as memo-writing and points out that
“no single mechanical procedure defines a useful memo. Do what is possible with the
material you have” (p. 171). Samples of my Excel worksheet memos are included in
Appendix G.

Focused coding and analysis involved sorting and grouping the initial codes into
categories. The categories that emerged from my analysis are change, communications,
and knowledge. Each category will be covered in Chapter 4.

Another type of memo-writing also occurred during this study. While continuing
to analyze codes and refine categories, opportunities arose for me to submit abstracts of
my preliminary work for possible presentations. The opportunity to present my work,
pressure of approaching deadlines, and encouragement from my dissertation chair, all
provided helpful motivation to intensify my analysis in narrative form. One of my efforts
was successful and I was invited to, and did, present my preliminary work at a local
chapter meeting of the American Health Information Management Association. Although
far from polished, that first public exposure of my research was very liberating and the
feedback was encouraging. Much of the writing for the abstracts and presentation is now
scattered throughout this dissertation. Charmaz writes “What is important is to get things
down on paper and stored in your computer files. Keep writing memos however you
write and in whatever way advances your thinking” (2014, p. 165). For me, memos in the
form of Excel worksheets, preliminary abstracts, and presentation materials were helpful.

One of the abstracts is provided as a sample memo in Appendix G.
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Finally, theoretical coding was applied to integrate the organized data into a
theory. The theory that emerged from the coded data is grounded in the categories of
challenges that emerged across the various critical incidents. The theory is presented in
Chapter 5.

As expected, there were some minor adjustments to my methodology over the
course of the study. For example, the interview questionnaire was updated after the
second interview to reflect a more comfortable and conversational flow. To help the
participants organize their thoughts, I added an introduction to explain that I would be
asking them about three separate projects from their professional career. I also added a
demographic question of “how long have you been working with information systems”
near the beginning of the interview to ensure they were thinking of critical incidents
throughout their career.

Trustworthiness

[ addressed trustworthiness in a variety of ways, including some of the specific
recommendations for credibility and trustworthiness checks presented by Butterfield et
al. (2005). First, I acknowledge my bias toward constructivism as an interesting approach
to requirements based on my personal experience prior to initiating this research. During
the study I looked for indicators both for and against constructivism as one of my
sensitizing concepts. Since one of the challenges that emerged from the data related to
cultural diversity, I will also acknowledge my point of view is influenced by my own
perspective as a white male who spent my first three decades in East Tennessee. The

significance that diverse gender and cultural background have on requirements could be
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an entire research study of its own, but in this study it is one of the challenges identified
and included below.

Throughout the interviews, I verified with participants that my understanding of
their responses was correct which helped ensure accurate transcription and interpretation
during coding and analysis. One method of verification was to ask multiple related
questions to triangulate responses and enhance the richness of the collected data.

I addressed authenticity and trustworthiness by presenting balanced, fair, and
accurate data, regardless of whether the data support or conflict with my personal biases.
The objective of the study is to develop a grounded theory based on the challenges faced
by stakeholders, regardless of whether my sensitizing concepts turned out to be relevant.

Butterfield et al. present specific credibility and trustworthiness checks they
propose to become standard for any CIT study in order to “determine the soundness of
the results” (2005, p. 490) . I addressed each of the checks below.

Independent extraction involves having another person review a sampling of
interview recordings or transcriptions to validate the researcher’s identification of critical
incidents (Butterfield et al., 2005). For this study, I engaged an experienced researcher to
review five samples from my interviews and provide feedback regarding my coding of
the critical incidents included. The reviewer concurred with my coding logic.

Participant cross-checking is a process of validating with each participant that the
data captured during the interview accurately reflect what was intended (Butterfield et al.,
2005). Following transcription, I presented participants a printed copy of their transcribed
interviews to review for accuracy. None of the participants provided any corrections to

my transcribed data.
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The point of exhaustiveness or redundancy will be reached when “new categories
stop emerging from the data” (Butterfield et al., 2005, p. 487) indicating adequate
coverage of the domain being studied. Charmaz offers a slightly different view of when
to stop collecting data for constructive grounded theory research. Theoretical saturation
“refers to the point at which gathering more data about a theoretical category reveals no
new properties nor yields any further theoretical insights about the emerging grounded
theory” (Charmaz, 2014, p. 345). All 23 critical incidents collected for this study were
coded and included in the analysis. After interviews seven and eight yielded no
significant new theoretical insight, no more interviews were conducted as theoretical
saturation was reached and there was sufficient data to develop a theory.

Participation rate is a measure of the frequency of occurrence for each of the
categories that emerge from coding the data (Butterfield et al., 2005). The categories that
emerged in this study occurred in at least three separate critical incidents as reported by
participants and found in literature. Butterfield et al. consider a participation rate of at
least 25% to indicate validity (2005). The final categories that emerged from my data are
consistent with threshold.

Theoretical validity involves comparing the researcher’s assumptions as well as
the categories formed from the data to relevant literature sources (Butterfield et al.,
2005). Sources were found in literature to corroborate challenges that emerged from the
collected data. Chapter V includes the literature references that support the categories that
emerged from the data collected for this study.

Accuracy of the participants’ account during the interview was increased by audio

recording the entire session and also by cross-checking the transcribed text document
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with the participant. By transcribing the recordings myself, I was able to ensure accurate
representation of the incidents described by the participants in their own words and non-
verbal expressions.

The above checks were done to address the credibility and trustworthiness of the
data I collected. While these checks individually do not yield conclusive evidence of
credibility, collectively they strengthen the overall trustworthiness of these qualitative
data. The next chapter reports the findings from the collected data followed by a separate
chapter where the findings are interpreted.

Limitations

While this study accomplished my objective of identifying common challenges
encountered related to information systems requirements, it also has limitations and
opportunities for additional research. For example, the participants in my study were a
combination of known and unknown individuals with professional experience spanning
multiple fields including healthcare, insurance, government contracting, and information
systems. Due to availability and logistics, the participants were located in the areas of
Washington, DC, San Antonio, TX, and Austin, TX. These cities all have a high
concentration of information systems work for various government agencies.

Seven of the eight participants interviewed for this study included at least one
incident from a project sponsored by state or federal government. Projects unrelated to
government were also included, but with interview questions focused on significant
disappointment, the participants gravitated toward government-related projects first.
Future research on this topic may benefit from focusing on incidents or participants

unrelated to government projects in order to compare results.
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Another limitation of this research is the overwhelming supply of candidate
participants and critical incidents to be studied. Having a specific interest in dealing with
rich data and discovering unanticipated results, I used qualitative methods with a
manageable number of participants and critical incidents. While this study met the
objective, there is clearly more knowledge to be gained in this area. Future research on
this topic could apply quantitative methods to analyze data collected from a much larger
set of subjects. Since the target population is technology savvy, electronic surveys might
be effective.

As mentioned in Chapter I, this study adopted a broad definition for requirements
and did not distinguish among different types of requirements. A more granular analysis
would likely reveal some types of requirements are less subjective than others, and
therefore benefit less from social construction. For example, requirements tied to industry
best practices or regulatory compliance may not appear to be subjective. However, given
the constant change of regulations and practices as well as the need for interpretation,
there is likely more subjectivity than expected. Subsequent research studies could explore
which types of requirements benefit most from a constructivist approach.

Summary

In this chapter, I presented the methodology for this study which is based on
grounded theory from a constructivist perspective as described by Charmaz (2006). With
an approach of interpretivism and constructivism, I presented my conceptual framework
as starting with sensitizing concepts which inspired and informed data collection and
analysis that led to a theory. After listing the steps of the methodology, I described the

data sources and the participants involved, along with the Critical Incident Technique
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used for data collection. Analysis of the qualitative data involved initial, focused, and
eventually emerging theoretical codes. I also addressed measures of trustworthiness and

some limitations of the study.
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IV.  FINDINGS

Introduction

This chapter presents the most significant and interesting findings from the
critical incidents collected during interviews. The findings presented were identified
through coding and analyzing the transcribed interview data to identify challenges to
requirements elicitation as attributed by participants. Direct quotes from participants are
the basis for each challenge identified.

Challenges

This section identifies the challenges that emerged from the analyzed data as
repeating across multiple critical incidents. Direct quotes from interview participants are
provided as vignettes to explain and support each challenge. References from relevant
literature sources are also included for additional support. Some of the interview excerpts
apply to multiple challenges but are not repeated to improve readability.

The challenges that emerged from the data are addressed individually and also
organized into categories. Categorization is open to interpretation, so there are multiple
possible configurations that could be used. Based on my perspective and interpretation, I
chose to organize the identified challenges into three major categories: change,
communication, and knowledge.

Change and communication are not surprising categories for challenges regarding
information systems projects. The change category of challenges includes significant
focus on stakeholder turnover as well as changes to technology and processes. The

communication category of challenges involve obstacles to effective communication
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among multiple stakeholders. Knowledge, and change to knowledge, is the subject of
communication among the stakeholders and becomes the third category.

Challenges emerged from the data that draw attention to the need for consistent
knowledge both individually and among stakeholders. The focus here is what each
stakeholder, as well as the collective stakeholders, consider to be factual truths that drive
requirements. Epistemology is one challenge in the knowledge category while
assumptions, conflicting requirements, and confidence are also related to knowledge. The
knowledge and communication categories are intertwined because it is often during
effective communication that the refinement of knowledge, or learning, occurs. I kept the
knowledge category separate due to its significance to my interpretations regarding
constructing requirements.

Table 3 is a list of the challenges identified as focused codes and associated
categories. The remainder of this chapter presents the data collected that supports each
challenge. The order of presentation is simply for readability and does not imply any
significance. Appendix H is a diagram showing the relationship among the challenges.

Table 3
List of Challenges Identified

Category

Change Communications Knowledge

Project Management and

Stakeholder Turnover Leadership Assump ‘Fions .
Focused Technology Rc?spect and Trugt Conflicting Requirements
Codes Process Diverse Perspectives Confidence
Ethics, Contracting, and Epistemology
Accountability
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Change

The first category of challenges that emerged from the collected data have in
common the element of change. The sections below describe challenges of change in
stakeholders, change in technology, and change in process.

Change: Stakeholder Turnover

People come and go from information systems projects for a variety of reasons
including promotions, transfers, personal circumstances, priorities, and many others. For
this study, stakeholder turnover is defined broadly as any time a stakeholder joins or
leaves the project. Turnover is a routine occurrence and cannot be prevented, but it
should be acknowledged as a risk to be mitigated.

Analysis of the data revealed personnel turnover as a challenge to understanding
and meeting requirements. One participant recalled a program that ended in
disappointment after 13 years and over a billion dollars spent:

The turnover was such that you’d have documents on requirements but nobody

[on the current team] was around when those documents were written.... When we

were testing the system it’s not like you could go and ask someone what did you

mean when you wrote this? Those people were long gone by that time.
That same participant went on to say “Another issue of turnover is also turnover of
program management. That happened fairly routinely. That more or less changed
everything. Previous deals, previous agreements, previous understandings went out the
window.” The participant described the outcome:

Probably around $1.3 billion spent on this system that, at the end of the day, the

[customer] decided they were better off without it. The day it went operational
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was the day it was declared a legacy system to be replaced by another one. So,
essentially a billion dollar failure.
This participant was a stakeholder on the project and attributes turnover to be one of the
factors that led to what he calls “a billion dollar failure.”
Another participant reinforced the impact of turnover on projects she had seen
over her career:
You would have individuals that came in with different priorities or different
visions of what they think, which was different than the last one. Since the
resources were limited, then the priorities would change to meet the priority of the
new individual.
Later she summarized that “an individual at the executive level would be in and out of
this [project] and they would lose the continuity.”
A third participant recalled a similar challenge with continuity due to turnover of
a key team leader who had strongly advocated for introduction of a new technology only
to “bail out” once the project began to stumble due in part to the team’s unfamiliarity
with the new technology he endorsed. She also expressed concern that the replacement
team leader had less seniority and experience:
They hired a new project manager to come in and this was someone that was
brand new to the team. He had never worked for this company before. He was
someone new just out of college, had never done project management before, and
he didn’t have any business coming in to try and take over a project and he just
did not fit in with their team. So that was a struggle. They had brought in some

people that were not the same ones that had worked on all their other projects
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before. Some of them were not a good fit. A couple of them got terminated, not

quickly enough.

This challenge of turnover, along with change of technology and lack of respect, resulted
in this project concluding with disappointment from the customer, a strained relationship
between the customer and long-time supplier, and the supplier having to cover hundreds
of thousands of dollars of labor costs.

Statements from interview participants such as “priorities would change to meet
the priority of the new individual” and that routine turnover of program management
“more or less changed everything” reflect the highly subjective nature of information
systems requirements. It is worth repeating that requirements do not originate from the
target systems, requirements originate from the stakeholders. People bring expectations
and perceptions which are the raw materials for many information systems requirements.
Authors have equated software requirements to desires. “A desire is a discrete piece of
demonstrable functionality that is valuable to a stakeholder or a group of stakeholders”
(Cardinal, 2014, p. 32). Characterizing requirements as desires underscores their
subjectivity.

One recurring observation from Leviss, as well as from data collected for this
study, is the need to identify and involve all stakeholders early and throughout the project
(Leviss, 2010, pp. 62, 80, 99). Other authors’ concurrence with this perspective is
represented by Leffingwell when he says “To be successful, all project stakeholders must
actively work with the team to achieve the team’s goals” (Leffingwell, 2011, p. 122).

Thinking holistically, adding and removing individuals from the stakeholder team

forms a new team and will likely change the collective requirements. Hazzan and
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Dubinsky point out that software “requires huge and strong dependencies between all the
project stakeholders” (2008, p. 231). One of the incidents presented by Leviss involved
the unexpected turnover of the champion for a project to deploy an electronic health
record system. Although responsibility for leading the project was transferred to a trusted
and capable colleague, the project floundered with one major factor identified to be a lack
of committed leadership (Leviss, 2010, p. 60). In my professional experience, I have
rarely seen an explicit validation of requirements following a change of stakeholder.
Instead, the typical behavior is to assume the new stakeholder will adopt and support the
requirements previously identified by the team as requirements for the target system. One
way to mitigate the impact of turnover is to acknowledge and anticipate that a personnel
change may result in a change to requirements and warrant re-validation of requirements
among the new set of stakeholders.

As one of my sensitizing concepts for this study, it was not surprising to see
stakeholder turnover emerge from the data as a common challenge, however the explicit
mention of turnover by several participants was a pleasant surprise. I expected the
impacts of turnover to be more subtle, but instead it was specifically called out multiple
times as a specific challenge that contributed to major failures. The impact of stakeholder
turnover significantly influences my interpretation in Chapter V by reinforcing the
importance of each individual stakeholder perspective.

Change: Technology
Technology is another source of change that impacts requirements for information

systems. As new technology products emerge, previous constraints are removed and new
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capabilities are introduced. The expectations of stakeholders change as they envision
new possibilities.

One participant reflecting across his long career with information systems
acknowledged that learning and situational change occurs throughout a project’s lifecycle
by pointing out:

The system, or the project, or something like that has to be malleable like the

organization so the thing has to change with time. You can’t just build something

and then just leave it. It has to change over time. So when you build something,
you know that you have to build in a concept of easy modification and
requirements change.”
He later recalled one of his long-duration projects that anticipated and planned for
technology change:

One of the best projects that we’ve done...We had a good team... We had an

excellent technical background, but we also knew what the change in technology

was [going to be]. We built into our schedule the change in technology during the
project...That was probably the best planned out operation that I had seen in my

30 years.

In this incident, the participant’s team anticipated technology change over time and
properly planned for the learning that would occur. This incident shows effective project
management through applying a constructivist approach and anticipating change.

Another participant also mentioned technology change. When asked about factors

that led to requirements not being met she responded:
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They kind of changed over time because everything got dragged out so long.
Some of the requirements changed. You know in IT it’s ever changing.... The PM
would come to the table and [say] “the doctor did say he wanted this, but he’s
changed his mind because they’re not treating the patient that way anymore”, or
some of the health approaches have changed, as well as some of the technology
has changed. And because the project was so lengthy, we were at working groups
for better than a couple of years.
This incident mentions challenges associated with both change of technology as well as
change of processes. Some of the changes in this incident are attributed to a stakeholder
changing his mind which hints at being arbitrary, but the rest of the explanation points to
changes to process likely associated with new knowledge. A change of mind may
actually be the result of learning and indicate progress toward a more fitting solution.
The fast pace of change in technology presents challenges to requirements for
information systems projects. As technology changes, constraints are removed and new
possibilities emerge. It is worth pointing out that technology changes are controlled by
people and are the result of human endeavors. Technology change is a challenge
identified by my participants and is represented in the resulting models. There are often
processes that are closely aligned with technology. The next section describes changes in
associated processes.
Change: Process
Changes in process also drive changes in requirements for information systems,

including people’s expectations that technology will reduce costs. One participant
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described the impact on requirements of consolidation efforts to bring previously separate

healthcare organizations and their processes together:
The need to be more efficient. Costs - the demand to decrease costs and to do
more with less. We hear that a thousand times. It’s all about the costs. IT is an
integral part in everything we do now. It isn’t like just the occasional... desktop
or the computer where somebody sits down and does part of their work. All their
work is done through some type of technology. All those healthcare systems all
plug in now, they are all smart devices. So, everything involves IT. When that
happens, it causes a change of requirements and the way things have to get done.
We’ve got smarter people, a smarter community, and that community is all
looking for technology to meet their demands. Versus years ago they’d sit at their
desks with a computer and some new technology came in and we gave it to them
they got all excited. It’s the other way around now. We’re not pushing, they are
pulling. And that pull is driving us to expend more and more money to get stuff
done so the budget’s gone sky high.... It’s outrageous what we spend on IT. So
naturally it’s the first target when you need budget cuts. So we have a national
debt the first thing we’re going to look at is how do you cut IT? So we’ve got to
be more efficient. That changes requirements, big time. It tells me now that
instead of me doing it my way, and [another organization] doing it their way, we
have to figure out how to do it the same way together and cost less.

This incident relates to processes that are changing due to organizational mergers as well

as “smarter people” having greater expectations about their information systems. While
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in decades past technology was forced on people, the workforce of today demands
technology solutions in the workplace keep up with their personal use of technology.
Wang and Biedermann conducted a study which included identifying barriers to
adoption of electronic health record systems by long-term care facilities in Texas. One of
the barriers they identified was “the risk of new state or federal requirements” which was
reported by 18.2% of their respondents (2012, p. 4). My interpretation is to consider that
risk a potential process change which inhibits a clear understanding of requirements.
These three sources of change: people, technology, and processes exert constant
influence on the requirements for information systems. When any of these changes occur
it should be acknowledged that the requirements may have also changed. This reinforces
the time-boxed approach popularized by Agile. It is desirable to complete units of work
before expectations change.
Communication
Communication is a broad term that is relevant to many of the challenges that
emerged from the data. This section focuses on specific mentions of communication by
participants. One participant summarizes with:
There’s projects that ’'m not involved with personally that I’ve seen succeed very
well because they’ve had good requirements and then one’s that were either shut
down or are floundering because of lack of good requirements. I still think it
comes down to communications, talking through requirements, and taking your
time to think through what you want and document that. Just like when you build
a house. You tell a contractor to “build me a house” you’re going to get four walls

and six windows. Well, I wanted tile floors. Well, I wanted stainless steel fixtures.
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There are some projects that you see come down the road that the red flags are

going off that say OK, stop a minute. Let’s talk through this.... I think if you have

a story of what the capability needs to provide will help the providers either build

it or develop it or whatever they are doing. It’s a lot easier to support something if

you know what it’s supposed to do.
In addition communications, the above also invokes social construction. She went on to
explain some red flags that indicate potential problems:

When [stakeholders] are not clear on what they need. We get a lot of requests that

say “I need four servers and SQL database” instead of saying “this is the

capability I require, build it for me”.... Vagueness. We get a lot of one-liners. A

requirement is not one line. You can’t read in between the lines. So when these

new requirements come in they’re too dang vague and they want you to build
costs around it and you can’t. So there’s the “here we go again” thing.

Another participant pointed out communication challenges on a project that
ultimately was delayed three months with the vendor covering the significant costs of the
delay. This was a combination of overconfidence, deceit, as well as communication
challenges:

I think that they were not communicating with their owner and he was being kept

out of the loop as far as how things were going. They were telling him that things

were going very well and they weren’t. He was very involved in a lot of other
things and so he wasn’t really paying attention to how this project was going. This
wasn’t an enormous project. This was about a 3 million dollar project. So in terms

of some people that’s not an enormous project. For them it was a pretty good size
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project. It’s not an enormous company. But for us it was a decent size project. He
was not involved and really didn’t know what was going on until it was just about
too late. I told him quite a bit in the last year, I guess, this was not going right.
Things are not going the way they should. Your project manager is not talking to
me. He won’t return calls. He won’t talk to us. This is not working. When you
have to kick back a problem ticket ten, twelve, thirteen times on the same ticket,
there’s something really, really, bad that’s going on. There got to be a lot of
friction between the people in my office, my staff, and their staff because of
things not working. This back and forth.
Another participant attributed issues to general communication of requirements
between the customer and provider organizations:

As often happens, there was a lot of miscommunication and lack of
understanding, frustration on the part of parties, [the customer] and [the vendor].
There was an acknowledgement on the part of [the vendor] that the requirements
that they now understood to be true requirements could not be met by the
solution...and that additional modifications, enhancements would have to be done
to the solution by [the vendor’s] software engineering product group that’s
responsible for developing the product and that would take time. So, one issue
was proper communication of the requirement after it was determined that the
product was not doing what [the customer] thought it should do, so there was an
issue around identifying the requirement clearly and then communicating that
clearly to [the vendor] and then [the vendor] evaluating that requirement and

making a determination as to what work would be required to actually modify the
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solution to implement that requirement and then to get that through whatever

testing [the vendor] requires it to go through and get it deployed back to the

customer, into the customer environment. It was a series of steps that were
required. I think there were hiccups all along the way.
Contracting and project management were challenges also faced on this incident.

Wang et al. (2010) conclude existing approaches are not sufficient to support
clear and objective requirements. They propose a framework combining Collaborative
Requirements Elicitation and Problem-driven Requirements Elicitation which are
approaches they define with prescribed steps and structure which includes debate and
voting to select solutions to problems. I suspect the framework used is less important than
approaching the process with the attitude that new knowledge in the form of requirements
will be constructed during the collaboration process.

Sajid et al. (2010) point out that customers sometimes do not understand the
importance of communicating even though they may place a priority on getting exactly
what they ordered. They highlight the dependence between communication and meeting
expectations. Lack of a common understanding of expectations leaves to chance whether
the expectations will be met.

One of the incidents presented by Leviss described a project to deploy an
electronic health record that repeated many of the known bad practices that lead to
failure. At the top of the list of bad practices was ignoring the input of users of the

system. Commentary by Associate Editor of the incident, Larry Ozeran, summarized:
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You have a choice: You can ignore the needs of your users and implement what
you think they need, what you want them to have, the cheapest available solution,
or any number of wrong answers.

Conversely, you can work with your users. This often costs more up front

and takes longer to implement, but it is cheaper in the long run and the only way

to obtain an functional system. (Leviss, 2010, p. 80)

Involving users as stakeholders for information systems projects is one of the most
frequently voiced issues with communication. Since the user population is normally large
and often distributed, it is a significant task to obtain user participation.

Wang and Biedermann also encourage improved collaboration among
stakeholders. Their study revealed barriers related to design of electronic health record
(EHR) systems for long-term care (LTC) facilities by vendors of software originally
designed for other healthcare settings. “Better communications between vendors and
LTC facilities is indispensable for more effective EHR system design and development
for LTC facilities” (2012, p. 5).

This section highlighted the findings where interview participants specifically
mentioned communication as a challenge to requirements. The underlying theme is that
while individual stakeholders may have expectations, their inability to effectively share
those expectations with other stakeholders, to achieve a common set of expectations,
dooms many projects to disappointment or failure.

Communication: Project Management and Leadership
The category of challenges related to communication includes sub-categories

which have in common the need for collaboration among multiple stakeholders to

72



achieve a common understanding of the target system. One of these sub-categories is
project management. Within Project Management are the elements of time pressures and
contracting.

Several participants reported challenges organized under project management
because they involve managing scope, schedule, and resources. While timing is critical
on most projects, participants pointed out that schedule must be balanced with quality,
scope, and budget, therefore challenges related to time pressures are included under
project management.

These words from one participant are representative of several others’ comments:
“I think there was so much pressure to get this out fast that a lot of the upfront leg work
was not properly done.... I think it was timing. I think it was just moving too fast. It had
unrealistic timelines.” Later, while summarizing what could have been done differently to
improve the likelihood of success:

I think if we would have slowed down, looked at what had been provided, and

had some internal discussions to identify the gaps. That was just never

done....Nobody ever stopped to say it’s way too aggressive. We can’t do it.
These comments refer to a multi-year project that was continuing to progress at the time
of the interview. The challenges had not yet caused complete failure, but were
contributing to perceptions of likely failure for the program.

Ineffective project management can lead to a challenge of accountability. One
participant recalled an incident where adherence to schedule became an issue:

The schedule didn’t seem to be very put in concrete. In other words it just seemed

very fluid. So, if something was due on a certain day, the vendor would get on the
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call, because it was always telephonic for them, they were hardly ever there in
person. I think they were out of the DC area, if I remember correctly. But any way
they would get on the call and say “we haven’t got that, we need another 2
weeks”. So, OK, another 2 weeks, you know? And I'm like “don’t we have a
schedule here? Aren’t we supposed to have this done?” I don’t think I recall
seeing printed schedules.
Reflecting across many information systems projects over a multi-decade career,
one participant observed:
The people who become involved with requirements are always doing this as an
add-on to their normal work. So you feel that they are always kind of rushed and
hurried and they are not doing this as their main purpose. This is an add-on to
their fulltime job.
She later added:
After you get through the real push with your requirements and you get them
documented, you have a tendency to just skim over and gloss over reading
especially when it’s a 30 or 40 page document. I think that just goes back to the
time factor... [Stakeholders on her project] just weren’t giving the right amount of
time and dedication to it.
This last comment points out that dedication or commitment is sometimes a challenge to
achieving expected results. Stakeholders involved with the delivery of the solution who
skim over documented requirements are demonstrating a lack of commitment to meeting

expectations of other stakeholders.
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Another participant describing his view of a successful approach to requirements
indicated the importance of commitment. He said “The biggest thing with requirements
is...you’ve got to take the time and planning to really do them.” The context of this
comment was to reinforce the need for disciplined project management even during times
of pressure to accelerate progress.

Drawing on recent highly publicized events, an aggressive schedule is reported to
be one of the challenges that contributed to the performance issues faced by the
government website for the Patient Protection and Affordable Care Act known as
healthcare.gov. Cleland-Huang summarized:

The sheer scope and challenges involved in the healthcare.gov project should

have served as a trigger for more formality in the process. While stressful time-to-

market deadlines often lead to corner cutting, smarter development teams will
realize that such projects have little time for missteps and that investing time in
understanding requirements early in the process will pay dividends over the long

run. (2014, p. 29)

This example reinforces the need to invest time and effort up front to achieve a common
understanding of requirements before commencing design and build activities.

Incidents documented by Leviss also reported challenges from time pressures.
One contributor recalled: “The respondents also made complaints about the short
timeframe for the implementation at the pilot site. They believed the decision makers
implemented the system too quickly...” (Leviss, 2010, p. 78).

In the study performed by Wang and Biedermann, one of the top barriers

identified by 29.2% of their respondents was “insufficient time to select, contract, install
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software/technology” (2012, p. 14). The above findings reinforces that time pressures
applied by management can sometimes have a negative impact on outcomes. While
adhering to a reasonable schedule is good project management, rushing through
requirements activities may have catastrophic results later.

Besides time pressures, another challenge related to project management is
accountability. Regarding a project that had been cancelled by the customer due to the
vendor’s inability to meet agreed requirements, one participant recalled:

I think the program management wasn’t handled appropriately. What I mean by

appropriately is it was rare to have full team meetings. The PM normally spot

checked. Walked to this contractor, walked to this sub-contractor, walked to the
hardware provider, and just kind of said how are you doing? How is this doing?

And was assuming to some degree that it was being accomplished. Some of that

was trust. Some of it misplaced trust. And unfortunately some of that misplaced

trust was also because the small companies that were brought in to solve the
software problem were also personal friends of the program manager. So I think
they thought this is a personal friend. I’ve known them for quite some time,
obviously they are going to tell me if something’s wrong. I think because that
sub-contractor was a personal friend they didn’t want to let anyone down and say
no, this is just not being solved the way we thought it was going to be solved.

That cycle just kept on rotating over and over and because it just took so long

people just assumed this was just going to take a long time.

76



This incident also experienced challenges associated with holding the vendor accountable
to deliver what was expected. The personal friendship between the program manager and
vendors interfered with proper project management oversight.

A similar incident with a project management challenge was experienced by
another participant whose project went over budget and missed the target completion date
because the vendor did not meet expectations. This was a vendor who had performed
well in the past and so was not managed closely which led to a lack of accountability.
When asked why requirements were not met, she said:

I think the main thing is that having some more stringent rules going in from the

very beginning. Because we had had this relationship with them from previous

projects and having this trust and these successes from previous projects, we were
more relaxed with them and more trusting that this is going to be OK. This time it
would be there’s no trust. Treat them like a brand new vendor. This rule, this rule,
this rule. It’s got to be done exactly this way. And just be much more strict, much
more stringent in every single step. I think there needs to be a lot closer watch
over what they were doing and none of this “oh, it will be OK”, not letting things
slide. I had too much trust that they were doing what they were supposed to and
my staff were doing what they were supposed to because things had always been

OK. And so you can’t take everybody’s word for it.

This incident included challenges of project management, communication, and
assumptions.

Participants pointed out that sometimes important factors that should influence

requirements are either ignored or never voiced due to political pressure. Intimidation,
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intentional or not, by stakeholders with perceived power can be a challenge to getting to
consensus for requirements. Effective leadership balances power in order to draw out the
requirements from all stakeholders necessary to achieve success.

One participant recalled a critical incident on a project that was cancelled after
several months of effort with disappointment from the customer and the providers of the
solution. Some stakeholders on this project had specific expectations that simply could
not be met due to regulatory constraints. The participant pointed out the conflict to the
stakeholders, expecting the group to understand the unavoidable failure and to halt the
project or adjust the requirements. He recalled “These are not people you inherently want
to disappoint. They are more trusted than you are with the boss and the boss’ boss. And
so there is political cost to [speaking up].” He later added:

What I did was inform my [leadership] about where we stood. What I didn’t do

was recommend to them what I thought they needed to do in response....I

probably needed to think through the next steps for my management versus
trusting they would do something about it because ultimately they didn’t do
anything about it.
The project continued to waste resources for several more months toward unachievable
expectations. Ultimately, the project ended with all parties disappointed and the work
scrapped. Such waste could have been avoided had the participant been more empowered
to speak up with authority about his valid concern and if his input were respected.
Lack of clear and powerful leadership can also be a project management

challenge. One participant observed a lack of leadership on a project to deploy an
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information system to be shared across five separate organizations. The project was
continuing, but behind schedule and with disappointing results so far. She said

You have program managers at a higher level reaching out to project managers at

four locations, but there wasn’t a single integrator that had their [finger on the

pulse]. There’s not one person orchestrating integration of these five
organizations to make sure the technology meets the needs.
This led to:

A lot of finger pointing. One organization has one component and when we did

the user acceptance testing there’s a lot of finger pointing about whose

responsibility is that. That’s one example. I think that might be one of the bigger
challenges... just a lot of finger pointing. A lot of misunderstanding how our

[business] works. That person wasn’t necessarily at the table up front so there was

a lot of assumptions made there.

The participant considers the lack of project management and powerful leadership a
source of challenge for this project.

An incident presented by Leviss described a project to deploy an electronic health
record system that was halted due to a variety of problems. One of the problems labeled
as “hard to solve” was that “the staff in the surgical clinic thought that they had no
influence in the system design and development” (Leviss, 2010, p. 97). Achieving
stakeholder involvement is a challenge identified across many of the incidents
documented by Leviss. In this incident, key stakeholders in the surgical clinic did not feel

empowered to voice their requirements.
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Similarly, Sutcliffe and Sawyer (2013) identified suppression of knowledge as a
challenge. Their category of unknown knowns includes requirements that are known to at
least one stakeholder but not articulated for emotional, social, or political reasons. For a
variety of reasons, stakeholders sometimes withhold their input about requirements.
Some cultural influences inhibit open communication which impacts stakeholder
involvement (Leviss, 2010).

My perspective is that strong project leadership should ensure all stakeholders
know they are empowered to share their knowledge and influence the outcome. Project
management and leadership must find the right balance so as to empower all the
stakeholders to contribute. The findings above demonstrate what can go wrong when that
project management balance is not achieved.

Communication: Respect and Trust

Participants in my study reported that communication among stakeholders about
requirements was impacted by a lack of respect for the views of others. Mutual trust and
respect were challenges on some projects where there was conflict among stakeholders’
expectations.

One participant described a project to enable clinicians in a hospital to streamline
access to computerized records. While everyone agreed on the general objective to make
access as easy as possible, the provider of the solution was obligated to follow applicable
regulations regarding user authentication and logging access to protected health
information. When my participant reminded a stakeholder physician about this
requirement, the physician laughed at the suggestion of having to endure such an

administrative hassle and insisted there must be a workaround. My participant insisted
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the regulation was very clear, but the physician was overconfident that he could get the
requirement waived due to his trusted connections in positions of power. The conflict
remained unresolved and development of the project continued for several more weeks
until the system was delivered, including the required authentication and logging
elements which did not meet the customer’s expectations. In the end, the solution was
discarded and the entire effort a waste of time and resources. One significant factor in this
failure was the physician’s lack of respect for the expertise of the solution provider. Had
the intractable expectation been addressed when identified, at least the wasted effort
would not have occurred. In hindsight, the participant observed “there was an inherent
lack of trust between them and us that pre-dated that particular instance. They had been
disappointed before.” He continued with “we also had something of a negative perception
that they were a difficult customer.” This two-way lack of respect and trust resulted in the
commencement of the project without a clear path to success and ended with failure.
Another participant recalled working with a vendor company who had performed
well on previous software modernization projects. Given the previous success, my
participant, the customer, placed trust in her supplier that she later regretted:
Part of the problem was the tools they chose to use for part of the modernization
were some software tools they were unfamiliar with. They assured us they would
be able to use these tools. They were not as familiar with these as they should
have been. Because we had been using [the vendor] and had a working
relationship with them for so many years, we trusted that they could do what they
said. As they got into it a lot of the things that we needed the system to do, we

found out these tools couldn’t do. Oh, this product can’t do that. It won’t allow us
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to do these things. So that was a problem. They started running into issues with
that more and more and more and it’s like “no, we can’t do that”. Well, this is
supposed to modernize the system. It has to do at least as well as our current
system and then better. It can’t go backwards. We can’t regress. We have to do at
least as good as we have now. So, to tell us that we can do less with a new
modernized system is not acceptable. So that was a big part of the problem.
The customer acknowledged placing too much trust in the vendor was a mistake she
would not repeat again. She claimed to have adopted a “trust but verify” approach for
future projects. She became frustrated with the vendor respecting the views of his own
employees versus listening to his customer:
I think that if their owner would have listened to us and our complaints, our
objections, that would have made a difference. But he didn’t take them seriously.
We called him. We had him come over for meetings. We pointed out things. We
said “look at this, look at this, listen”. And it was like “Ok, Ok”. But then nothing
was done about it. His real interest was somewhere else. It was like “Ok, Ok” and
it was like he was just pacifying us by listening to us but he wasn’t taking us
seriously because I think he was still listening to them. “Oh no, there’s really no
problem”. I understand listening to your employees and wanting to take your
employees word for things but you’ve also got to listen to your client and trust
that they know what they are talking about. And so I think if we had been taken
more seriously I think that could have made a difference too.

Beyond lack of respect, this incident also includes overconfidence.
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One participant reflected across his long career in information systems and
provided this summary observation:

It’s hard to get people to sit down and say how can we make this work for

everybody? You give me some, I’ll give you some. You have to build that trust

that everyone knows that we’re not out to get you, we’re here to help you. It’s not
the technical issues that cause failures.

The above examples of challenges related to trust and respect highlight their
impact on effective communication about requirements. It takes engagement over time
for a person to earn trust and respect from another. Collaboration among stakeholders
helps enable the trust and respect necessary for a common understanding of requirements
to be achieved.

Communication: Diverse Perspectives

One challenge I did not anticipate prior to conducting the study is the significance
of diverse perspectives due to cultural and other differences. One example came from a
participant involved with information systems for automobile insurance claims. The team
responsible for developing software from written requirements included individuals
outside the United States. These information systems professionals were familiar with the
tools required to build software solutions, but unfamiliar with terms and concepts of the
problem domain. The requirements were written for an audience assumed to be familiar
with insurance terms and concepts. The participant observed:

It’s a cultural problem. An American who knows and understands this culture and

lives in it and understands what happens when you have an accident in a vehicle

and somebody has suffered an injury versus somebody in [another country] who —
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they don’t even have insurance. They don’t even have auto insurance. There is no
such thing as general damages compensation and so they just don’t know the
problem domain and they read the requirements without that background —
without that basic thing we take for granted — and they just turn it into something
else”.
This challenge led to communication issues among the international software
development team which resulted in re-work and delayed completion.

Within the United States there are cultural differences. Authority in the military is
heavily associated with rank. The military culture is one where lower ranking people,
regardless of level of expertise, are less likely to correct or challenge higher ranking
leaders. This cultural factor leads to issues discussed above in the section on power. One
participant involved with a military project recalled:

Here are people...representing an issue driven by, in this case the...[ranking

officer], who are trusted advisors to the CIO. These are not people you inherently

want to disappoint. They are more trusted than you are with the boss and the boss’
boss. And so, there is a political cost to [speaking up]. At the end of the day you
pay the political cost either way. It becomes a creditability issue where you’ve got
someone who doesn’t understand any of it anyway and it’s not probably an open
and fair hearing into the matter.
Another example from a participant points out cultural differences and lack of respect
between geographic regions of the United States.
So this customer is in the South and everybody speaks with a southern twang. The

software provider [is] far metropolitan up North. Always suits, always ties, almost
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a bit of arrogance. That cultural difference of “you think you are better than me”
or “I perceive that you think you are better than me” and, on the flip side, “you
guys are kind of just rednecks down here” and “we know a lot more than what
you think”. That was one culture. It was kind of taking the city boy into the
country or the country boy into the city and not really having that level of respect
with each other that they should. There was nothing ever egregious that I saw on
the surface that would make the customer say “you’re rude” or really arrogant, but
seeing both sides of it we were able to tell the city slickers came to town thinking
they could do what they could do and the other side of “these guys just don’t
know what they are doing”.
This lack of respect between groups resulted in communication problems and distractions
from addressing technical requirements. Months of work were wasted and eventually
scrapped when deadlines were missed and the customer lost faith in the vendor. This
project did not have difficult technical requirements, but suffered from lack of
communication fueled by cultural differences and lack of respect.

Another example of communications being impacted by organizational culture
differences came from one of Leviss’ incidents where a medical college and associated
non-profit hospital were acquired by a university and a for-profit hospital chain.
“Merging cultures of the medical college and university was proving a challenge. A
culture of mistrust and anxiety about cross-college collaborations with the acquiring
university seemed to prevail at the medical college” (Leviss, 2010, p. 53). These cultural
differences led to a key stakeholder being excluded from participating in requirements

discussions for deployment of a new electronic health record. A medical informaticist,
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with relevant experience, was hired by the university and offered assistance to the
medical college to avoid problems she had seen before and anticipated for this project.
The assistance was declined. “Because of existing sociocultural issues that divided the
acquired medical campus and the acquiring university... the informaticist’s services or
advice were not utilized” (Leviss, 2010, p. 54). The outcome of the project was a lawsuit
filed by the medical college against the vendor for not meeting contractual requirements,
as the informaticist had anticipated.

Gender differences became a challenge experienced by one participant. She
encountered one project manager who “did not like working with women. He had a real
issue dealing with women. It was evident to everybody.” Communication about
expectations and system requirements suffered on this project due to gender differences.
The project did complete but was significantly delayed with a financial penalty absorbed
by the vendor.

One interesting, and unanticipated, challenge was mentioned in one of the
incidents analyzed by Leviss. The project appropriately involved stakeholders from
across all functions of a hospital who provided requirements for the system including
user interface specifications such as screen layout, fonts, colors, etc. After the initial
deployment of the system to a small group of targeted users, a larger population of users
began to use the system. The larger group included users who were older than the people
involved with specifying the user interface and complained of having difficulty reading
the small fonts selected (Leviss, 2010). While subtle and probably easily corrected, this
incident involving degrading vision of older users points out the many reasons why

diverse perspectives have a strong influence on perceptions of success for information
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systems. Individual perspectives are influenced by race, gender, age, health, nationality,
education, and many other factors that establish individual context. These factors
influence priorities. In other words, replacing one technical subject matter expert with
another may change requirements.

Literature sources support this finding that diverse perspectives present challenges
to communications. Leviss wrote “a culture that inhibits direct and open communication
leads to diminished stakeholder input in favor of conflict avoidance behaviors that often
defeat the intent of HIT systems™ (2010, p. 18). Sajid et al. (2010) also identified cultural
and perspective differences as some of the most common sources of ambiguities and
communication barriers that must be resolved.

The findings in this section highlight the communications challenges that may
arise from cultural differences among stakeholders. All stakeholders should be sensitive
to these potential obstacles to clear communication and understanding.
Communication: Ethics, Contracts, and Accountability

The communications category includes incidents of challenges to ethics,
contracting and accountability. This section presents incidents where the interview
participant questioned the intentions or motivations of others. In all these cases, the
ethical concern raised is that a vendor is intentionally misleading a customer in order to
increase profit. In several of the cases, accountability and contracting are challenges
because payment is issued to vendors even though the customer’s desired outcome is not
achieved.

One participant recalled an incident where he questioned the ethics and

motivation of the company contracted to deliver an information system solution:
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There’s an incentive to win the contract but not necessarily an incentive to be
fully [did not finish sentence]. There’s a profit incentive. To bid something that
will win and then potentially go back and change it in order to make it work is not
at all uncommon in this line of work. In those change requests there is potential
for immense profit because at this point you have the contract. I don’t doubt that
there was some of that going on when you are looking at an acquisition that’s in
the billion dollar range that you look for ways to do whatever you can to get the
work and then figure out how to make it work afterwards. I think there are people
who are aware that this wouldn’t work, but ultimately the structure of the contract
came to be a cost-plus contract so the vendor did not have an incentive necessarily
to deliver a fully capable solution when they were going to get paid to change it
anyway. The structure of the relationship was not one that ultimately reinforced
[the customer] getting what it needed. At the end of the day the program got
killed, the [customer] didn’t get what it needed, but the contractor was fully
employed for fifteen years at [tens of millions of dollars] a year.

To make matters worse, that company continues to provide service to the same customer

on other projects. The participant continued:
In that line of work it’s very easy to, even when you have high-profile failures, to
still come out clean on the other end and be able to bid on work in the same field.
In fact, that company won another large-scale ... system right on the heels of this
thing failing. And all the people who failed on this one went to work on the other

one.
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This example involves challenges of ethics as well as contracting practices and
accountability.

Two other participants had separate yet similar experiences. One recalled a
project where her company “got kicked out” by the customer for not meeting contractual
requirements. The participant worked for a large company responsible for integrating
systems provided by other sub-contracted vendor companies. The overall solution to be
delivered by her company was dependent on effective contributions from all involved
vendors. My participant observed one of the sub-contracted vendors was “there to bill,
not to accomplish” which became the weak link in the chain. This project was cancelled
due to non-performance, yet the bills from vendors for their time and materials were still
paid by the customer. Once again, accountability and contracting challenges led to the
customer paying for services and yet not achieving their desired outcome.

Similarly, another participant experienced a project which ended as “a complete
loss” and embarrassment for both the customer and the contracted vendor. The
participant recalled:

They were not able to solve that challenge in the timeframe that was allocated and

the communication back to the customer was always “everything was on time and

on target.” And it wasn’t until three quarters down the road that the integrator had
to come back to the customer and say “you know what, we are having a hard time
solving this problem. We spent a million, two million dollars on all this shiny
hardware but not enough on the developers.”

The misleading “on time and on target” status reports demonstrate at least the challenge

of overconfidence, and possibly the challenge of ethics, depending on the vendors
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intentions which were not known. Despite the cancellation of the project due to
disappointing progress, the vendor did collect payment from the customer for the wasted
labor effort but not for hardware that was consumed by the project. This recurring
practice of paying vendors for failures contributes to the challenges of accountability and
contracting.

Contracting and ethics challenges are intertwined. One participant recalled an
incident when the customer project manager was inexperienced and did not control the
contracted vendor who exploited the situation to increase profits. She said:

The project manager on the [customer] side that was assigned to it did not have

what I feel is sufficient PM experience to control the project. So I sat on there as

kind of a consultant for the infrastructure side, for general IT purposes. There
were budget people on the working group.... But the contractor, with each
meeting, basically said “Well, we’re going to add this”, and “we’re going to buy
this hardware because we think it needs load balancing”, and “we’re going to buy

this”. So they kept throwing additional requirements, the scope kept increasing. A

lot of it made sense, however, the project manager did not control it and just

agreed with everything the contractor said. So the budget just went way off
schedule. The deployment schedule went way off to the right. It just...everything
got lost in there. So by the time the customer started getting something they could
use it didn’t meet the requirements. They didn’t concentrate on what the customer
needed, they concentrated on being able to expend additional funds and drag the

project out.
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Not surprisingly, this vendor-led project ended without success. The participant
summarized:

By the time we got anything to the actual user community they were very

dissatisfied with it. There were some pieces they said were OK, but overall

dissatisfied. They said it was too slow. It didn’t do this, didn’t do that.
This incident shows challenges with project management, ethics, and contracting.

Proper attention to contract details is an important part of project management.
Negotiating the terms of the written contract, and later enforcing those terms, is a form of
communication about requirements. One participant from a large corporation observed:

We would often joke that we didn’t need to spend a whole lot of time writing

these proposals because the customer would never read them, that they just

trusted us to do the right thing. So that’s really not any way to contract for a very
complex...system.
The participant was frustrated by not receiving more detailed requirements from
customers in contracts resulting from proposals. Having earned the customer’s trust by
delivering on previous projects led to a lack of collaboration with the customer on
subsequent work.

These incidents demonstrate the intertwined challenges of ethics, contracting, and
accountability. Individually and together these challenges may raise obstacles that inhibit
a common understanding, or at least prioritization, of requirements. Stakeholders should
be aware of these challenges and be proactive to address them when encountered.

In addition to communications challenges, another source of challenge for

information requirements is getting consensus among stakeholders about what is
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considered factual knowledge. The next section describes challenges related to
knowledge.
Knowledge
The final category of challenges is knowledge. Based on my interpretation, this
category includes challenges associated with commitment, assumptions, conflicting
requirements, confidence, and epistemology.
Knowledge: Commitment
Lack of commitment is sometimes a challenge to thorough requirements. There
are a variety of reasons why stakeholders may not be fully committed. Distraction due to
other priorities and limited time is one example. One participant recalled a project she
considered a “huge deal” because it involved identifying millions of dollars of fraudulent
payments.
It all went back to the requirements. It all went back to just trying to get the time
from the resources to do it. It felt like there wasn’t a commitment, even though
there was a signed contract and this was something that this department said they
wanted to do. The will to do it, there was something not there.
She later added
The people who become involved with requirements are always doing this as an
add-on to their normal work. So you feel that they are always kind of rushed and
hurried and they are not doing this as their main purpose. This is an add-on to
their fulltime job... You’ve just got people who are maybe 10 — 20% of their
work is that implementation and I just don’t think they give themselves the time

to really think it through.
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When later asked whether the right people were involved in the requirements process she
replied “I would say yes. They just weren’t given the right amount of time and dedication
to it.” The challenge of commitment relates to both the individual as well as project
management as there are priority conflicts that occur both individually and
organizationally that are bound by fixed available time.

Another incident presented by a participant involved a requirements workshop
where a senior subject matter expert met with a visiting project manager. The participant
recalled:

It was probably too preliminary for the requirements to get very detailed. When

we needed the details that was where it was more difficult. It wasn’t like a really

true, good, hashing out session. It was kind of more of an overview session so we

could get started. And then he was just not ever really made available to us again.
This example demonstrates a lack of commitment, either by the individual or the
company leadership, to support the effort of identifying requirements.

Another participant experienced a project that was shut down “after millions of
dollars” of investment over two years due to the customers changing their minds. She
summarized:

I would say that it was the [customer] didn’t really know. I think they were kind

of making [the requirements] up as they went. So again instead of having one

document listing everything it has to do, it was one of these: well, we want this.

OK now do this. Well, that’s not really what I wanted on that, I want to see it like

this. So we could never meet their expectations. I think at some point they just

said we’ve sunk enough money into this and we’re not doing it.
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The lack of commitment to think before acting contributed to this project’s failure. When

asked what could have been done differently to improve likelihood of success, she said:
In hindsight, I think we probably should have sat down after the first time they
came and said “that’s not really what I want”, I think we should have said “OK,
we’ve got to stop. Let’s sit down and talk through this.” Get a signed document
that says this is what we’re working toward and get that agreement. That just
never happened.

This incident also includes the challenges with contracting and project management.
One participant’s project achieved most of the intended scope but was

significantly delayed due to lack of commitment and communication. He said about the

requirements:
It was kept loose because they couldn’t define it in their mind, appropriately.
They wanted to play it, a little bit, by ear. As they moved farther down the road
they could sit there and look at “Well, how much more expensive is it to add
option C?” Since nobody wanted to actually commit to the exact thing this left it
open for them to go “Well, I can afford option A and B, that’s great it gets me 2/3
down the road. Maybe next year I’1l afford option C. Unfortunately they couldn’t
even get through option A. And because of that, and neither side committing,
since the [customer] would not commit to an exact thing, the software provider
would not commit to an exact thing, neither side really committed to anything
really precisely and that let the expectations down for the customer, but it was to
allow some flexibility but the flexibility didn’t meet the needs, really, of the

customer.
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Challenges with contracting and project management contributed to this incident
suffering from a lack of commitment by the customer and the vendor.

Another participant recalled a critical incident on a project that was underway and
struggling at the time of the interview. She observed:

I think they’re having trouble identifying the actual functional people who will

provide the requirements. Even within a [medical facility], who do you go to to

set the requirements? Do you go to the CIO shop? Probably not, they are just the
techies. Do you go to the nurses? Doctor’s won’t like that. Go to the doctors, the
nurses won'’t like that. You go to pharmacy, you’re not including lab people. So
it’s difficult. You would have to bring someone from each of those major

functions of a hospital to the table to determine what they want as far as a

collaborative solution.

When asked why all the stakeholders were not being brought together she replied “I think
it’s just too much. Everyone is looking at it as too hard to do right now.” The project was
continuing but without clear requirements or commitment from leadership.

From literature, McKinsey & Co. determined lack of a committed leader was a
factor in the healthcare.gov launch (2013). Sajid et al. identify lack of willingness to
commit sufficient time as a challenge to eliciting requirements (2010). These examples
from other studies support the findings above that lack of commitment can be a challenge
to common vision among stakeholders.

This section highlighted challenges associated with commitment which led to

shortcomings of requirements. Without commitment, efforts to construct requirements
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may be superficial and perfunctory leading to weak alignment of thought among
stakeholders.
Knowledge: Assumptions

Assumptions were identified by several participants as sources of challenge for
requirements. Assumptions become problematic when they are not promptly resolved to
be factual or not.

One incident involved different divisions from the same large vendor organization
working on a project for a customer. Ineffective communication challenged the project
and the stakeholders avoided opportunities to collaborate about requirements. When
asked what factors led to the problems, the participant responded:

I think assumptions. The assumption that they understood each other when they

really didn’t. I think the other thing that played in was not having constructive, if

not daily, weekly touch points — feedback and really, up front, setting the
customers’ expectations. “I am hearing this, let me repeat it back to you. Your

expectation is to see A, B, and C come from this product. Am I correct or am I

off?” That was not confirmed to make sure each side was understanding each

other. And since the customer said “well my service provider is from the same
company, they must really know how I operate here. That’s why I’m picking
you.” In reality it was “No, you’re dealing with a whole different division that
has never ever seen you before and has no idea how you operate. That was
detrimental. And to some degree the service provider not following up on either
side was also detrimental because that group did know exactly what they were

saying, how they said it, and what they meant. But again they did not follow up.
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They just expected “They’re from my company. Of course, they are the best guys
out there that does this type of work. I don’t have to babysit them.
In this example, the customer made assumptions about the effectiveness of
communication between different divisions of the vendor company. Also the vendor
company representatives made assumptions about the capabilities of their colleagues in
another division. Along with the challenge of assumptions are challenges with project
management and communication.
Another participant recalled a major project where an overzealous contractor
moved forward with sparse requirements and filled the gaps with assumptions. She said:
It was about a million dollar project. It went on for — it’s been a long time ago. I
tried to put it out of my mind. That was when I would come home crying almost
every night. They would deliver code down to us and I would look at it and just
cry. It was so bad. It went on for months. It was horrible. It was just atrocious.
They didn’t ask any questions. They just made all of these decisions. It was
terrible.
The emotion in her voice revealed the magnitude of her frustration about the vendor not
asking questions to clarify requirements before writing software code to implement their
assumptions.
Another participant shared a similar experience where lack of clear requirements
allowed for assumptions to be made:
The first meeting was in person. More of a formality than anything else, kind of a
kickoff meeting. Introductions and roles were kind of laid out in this meeting and

then everyone kind of went to their own corners thinking they knew what they
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needed to know to proceed. There really wasn’t another interaction for almost 3
weeks, roughly. Might have been 3 to 4 weeks. At that point, the customer is
expecting something big. You’ve been gone 3 to 4 weeks I should be seeing
something pretty spectacular at this point. Came back with something that was not
even hitting the 50% mark on what they were looking for. And not identifying
that they were just misinterpreting each other and requirements and definitions.

They said “Oh, we’re sorry. We’re going to go back to our own corners again and

come back with something that is really the thing you are looking for.

The challenge of making assumptions is related to the challenges of confidence among
stakeholders and also lack of respect for the customer’s input.

One of the incidents presented by Leviss described a project where one resident
physician dedicated a year of research to developing an information system to manage
patient data. The physician built the system based on his own understanding of needs
without involving the people he expected to use the system. False assumptions regarding
the needs and desires of the target users was the major issue that plagued the resulting
system which was never used (Leviss, 2010). Despite having a year to validate his
assumptions as legitimate requirements, the passionate champion chose to proceed with
the assumptions and the project was a failure.

This section highlighted challenges related to assumptions. While assumptions are
normal, especially in the early phases of an information system project, they must be
resolved at some point into confirmed knowledge. Left unconfirmed, assumptions
propagate uncertainty among the stakeholders which may lead to issues with commitment

and common understanding.
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Knowledge: Conflicting Requirements
Involving multiple stakeholders is both essential and problematic. As the number
of people involved with a project increases, so do the risk and volume of conflicting
expectations. While involving all the stakeholders while eliciting requirements for an
information system has been shown to improve results, it also exacerbates the challenge
of resolving conflicting expectations. The following incidents demonstrate this challenge.
One participant recalled a specific incident where the stakeholders involved with
requirements for a system chose to avoid rather than resolve conflicting expectations:
It was a difficult issue. We were really at an impasse. Instead of dealing with that
issue then, fully and completely, to adequate resolution, we kind of tabled the
issue. And in tabling the issue it didn’t go away and when it came time to deliver
it was still there and hadn’t been resolved. I see that very consistently in the
requirements processes that people tend to push off things that are difficult or not
politically expedient and those things never go away and they ultimately reveal
themselves at a very inopportune time after a lot of time and a lot of money has
been spent.
This was a large project with a specific and well known conflict in requirements with no
clear resolution. Despite the obvious impasse, his team “moved on knowing they were
not satisfied with our answer but not having any other answer.” This project continued
for several months and was eventually cancelled with both customer and provider
disappointed by the wasted effort.
Another participant recalled a project where the project manager thought he knew

all the requirements for a large population of users and worked alone with an aggressive
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vendor to specify a system. Unfortunately the project manager avoided including other
stakeholders in the requirements effort, which also relates to the challenge of
overconfidence and trust. The project ran for over three years at a cost in the millions of
dollars before being cancelled due to lack of progress. The participant recalled:

We invested so much in it, when I think of all the personal time. I would really

have like to have seen that success and I really think we should have convinced

some of the [other stakeholders] that were going to use it to participate with us
from the get go. I know they don’t like doing that because their time is to [get
work done]. But I think if we had convinced them that it was in their best interest
to sit down with us all along and get it done the way they wanted it, I think we
could have done it.
In this incident, avoiding the complexity of involving all stakeholders and dealing with
their possibly conflicting requirements led to failure.

The well documented problems associated with the launch of the healthcare.gov
web site for the Affordable Care Act are another example of a major project that
reportedly suffered from the challenge of difficult questions not sufficiently addressed.
Cleland-Huang observed:

For whatever reason, people seem to assume that everyone implicitly understands

and agrees on the required system qualities. However, questions such as “how

secure?,” “how fast?,” or “how reliable?”” often remain unanswered. The

Healthcare.gov project serves as a chilling reminder of what happens when such

questions are not adequately addressed or not fully implemented in the delivered
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system. While specifying quality concerns in no way guarantees that the system

will satisfy them, it is clearly an important first step. (2014, p. 28)

The highly visible healthcare.gov failures reinforce that major information systems
projects suffer from challenges associated with communication about requirements.

This section highlighted challenges related to resolving conflicting requirements.
As was the case with assumptions, conflicting requirements are normal and must be
resolved among stakeholders to determine consensus requirements for an information
systems. Compromise may be required to remove the conflict and agree upon an
actionable requirement. If conflicting requirements cannot be resolved, the stakeholders
must consider whether the project can be perceived as successful. Sometimes, a change
of stakeholders is the only resolution to conflicting requirements.

Knowledge: Confidence

Stakeholders involved with requirements must have an appropriate level of
confidence in their own ability to perform, but not so much as to interfere with the
performance of others on which they depend.

On one project, a participant experienced individuals who were responsible for
developing an information system, yet they “won’t ask questions” which the participant
attributed to a lack of self-confidence. When pressed for more explanation, she continued
“I think [asking questions] makes them feel like they are inadequate, that they should just
get it.”

Another participant experienced a stakeholder who stated “I’ve got all the
requirements for the customer and we don’t need to involve them anymore.” This attitude

of overconfidence eventually led to cancellation of the project after three years of work
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and millions of dollars spent. Repeated attempts by a consultant to advise the stakeholder
to engage others was rebuffed. She explained:

He was in an awkward role. He used to be the [leader] for that...group. He came

in kind of as the functional [leader] when the project started. He was that

customer, but he retired...and he came back as the PM. So he thought he had
down what the customer wanted, unfortunately he was not in that role anymore.

So as the first year goes by things change and he didn’t catch the change to it.

You know what I’m saying? So now he’s in this PM role and has no experience as

a PM and is losing sight of where the... program had gone. So he didn’t have a

customer perspective anymore.

Based on his earlier experience, this customer believed he understood the requirements
more thoroughly than he actually did. This overconfidence contributed to the project’s
failure. This project ended after three years and millions of dollars spent with
disappointment from all involved. Funding was cut and the customer was left to find a
different solution.

Overconfidence and arrogance was experienced by another participant who was
on the customer side of a project. “[ The vendor representatives] talked to my boss who
was an arrogant SOB and they did not talk to anybody else. They just came to the
conclusions that he knew what he was talking about.” She concluded with “there was not
one thing about the entire thing that was done right.” For example, the vendor and boss
chose to replace older printers with new laser printers. Unfortunately, they failed to
consider that the “reports were thousands and thousands of pages long” and printed on

continuous feed paper so it would conveniently fold and stack. The new laser printer
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technology heated the paper to the point where it would not fold correctly and so printer
“was spitting all of this paper out and it was just all over the floor”. She recalled it was
“like being in an I Love Lucy show.” When she asked if the vendor had calculated the
cost of printing supplies for the new system she said the vendor responded with “Well,
no, I didn’t think about that.” The project suffered from choices that resulted in an
unsustainable increase in printing costs and a very disappointed customer.
Another incident involving overconfidence resulted in a project disappointing
customers. The participant recalled:
Everything was achievable, but because they thought that was a very achievable
piece of software to develop, the effort was not put into it to make that piece
successful. Something that was really 30% of the project became 100% of the
failure.
He went on to say:
There was a secondary piece where the small companies that were tasked with
this, I think, were overconfident. I think they looked at it and said this is really
not that difficult, this is not that big of a problem and couldn’t come to grips that
they had a problem that was maybe beyond their capability.
The project ended badly as “the customer lost faith in this contractor and shut off the
project deeming it unsolvable for lack of delivery of the original requirements.”
Another participant identified a challenge resulting from a stakeholder allowing
his own pride to interfere with clarifying requirements. The project involved a company
developing custom software for a new customer with whom they had no prior experience.

“After a few meetings we were able to recognize that both the customer and the software
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provider were basically talking past each other.” They both used technical jargon, but
with different meanings for the terms. The participant reported the software vendor
wanted to avoid the embarrassment of admitting “we just don’t understand their business
as well as we thought we did.” While communication is an identified challenge, this
separate challenge of pride led to the appearance of understanding when in fact there was
a lack of understanding. The result was unfortunate delays and re-work, wasting time and
funds, and eroding trust between the parties involved. Ultimately, the customer lost faith
in the contractor and cancelled the project after spending millions of dollars, which was a
major embarrassment for both the customer and the contractor.
Overconfidence leads to questions not being asked. A participant shared this
observation:
Developers are pretty smart people, for the most part. Some of them can be very
intelligent. When they do a great job, they do a great job. But they also have a
tendency to believe that they are always right and that “why wouldn’t the user do
it this way?” Well, they don’t know the business knowledge. They don’t know the
business domain. They are not a [subject matter expert]. But they just move
forward and think this is the right way, “Hey, I came up with it”. So it’s kind of a
mix of ... the developer not going back and questioning some of the requirements
or construing them in such a way as... What ended up happening was it was a
different interpretation of the requirements than what should have been. Just
didn’t ask because he didn’t feel like he needed to ask because he knows best.
This project ended when the contracted company was terminated by the customer. The

customer’s perspective was the vendor “didn’t do anything for us but billed us, so

104



goodbye.” Project management and communication were other challenges on this
incident.

This section highlighted that effective stakeholders have an appropriate balance of
confidence. Stakeholders must have sufficient confidence to convey their positions, but
not overly confident so as to not respect the positions of others stakeholders. Stakeholders
who lack confidence may suppress sharing their knowledge and unwittingly lower the
likelihood of perceived success for the system. Overconfidence may suppress knowledge
from other stakeholders leading to the same result.

Knowledge: Epistemology

Epistemology is the study of knowledge and how people acquire knowledge.
Since I consider requirements as a form of knowledge acquired by stakeholders, it is
important to consider how requirements are established. As one of my sensitizing
concepts for this research, I watched for indicators of positivist and constructivist
behaviors. One participant described challenges experienced during a project that was
struggling to meet expectations at the time of the interview:

That project is working on establishing a centralized collaboration suite, if you

want to call it that. A place where we can share information, everybody share

documents, without mailing things and large files. I have seen attempts to do that
several times. It’s almost an impossible task because everybody has, at least for
us, I think, has a different approach on the way they collaborate and share
information.

She continued later with:
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One [stakeholder] says “This is the way I do business. I'm not going to do the
same as that other [stakeholder] because I have a different customer base. I’m in
a rural area, he’s in the city. We just do things different here.” So I think you’re
going to have that kind of requirements clash on getting things established, like
workflow.
And then:
We’ve tried to sit down with representatives from different communities and
gather some of their requirements, see what they said and try to figure out which
ones are the same, which ones are really different. Can we do a bunch of different
ones? Well, yeah we can. The vendor said “I can do anything”, but there goes the
budget. You know, those kinds of things. I'm not sure there is a way. That’s why |
think this would be a very difficult sell. Because I think it would be really hard to
come to a standard set of requirements that everybody would be happy with.
The approach described attempts to “gather” requirements from the various sources. She
acknowledges there is conflict among the stakeholder perspectives, but does not reach a
point of reconciling differences in order to construct actionable requirements.
Another incident described a successful information system project with these
actions:
We met with all the [stakeholders]. We told them this was their opportunity. We
actually had video conferences. Sat with them. Talked with them. Had a lot of
phone calls. Just a lot of personal time with a lot of the sites. Didn’t necessarily
have them coming to a lot of [large group meetings] because then there’s too

many and you get very little accomplished. So we left the working group to do
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working group stuff and took the conferences and requirements work as a separate
structure. I think that was the biggest part of the planning. Making sure everybody
understood. Then once we had an idea of what we wanted to do we did briefings
and we briefed the heck out of it. We briefed it over and over. Some audiences
must have heard it twenty times, the ones that come to everything. But we caught
new people every time. We briefed it at the technician level. We briefed it at user
level community. We briefed it to the [executive] levels. Briefed the heck out of
it. Everybody knew that we were doing this consolidation effort. They just knew.
So it wasn’t a surprise.

This successful approach was much more constructive than the earlier approach. Success

required commitment as well as sufficient time and funding.
Another participant described some elements of partial success within an overall

failed project with:
They got very invested in working with people who actually did the work to really
understand what they were doing and understand their business process and that
didn’t come from reading the requirements document, that came from time with
the customer, sitting with them and going through their work and capturing that.
Ultimately that didn’t translate very well into paper... We made dramatic
improvements, ultimately, to the effectiveness of the system for the [customer]
because he understood what it was supposed to do. His job actually was a tester,
he was just trying to construct good test cases, but in doing that and in capturing
that data he shared it with the developer who then built to the test case which

represented the actual real world case and we actually started to get a system that
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worked the way it was supposed to work. But that was very dependent on him. If
and when he left, (he ultimately ended up going to work for the vendor, so it
wasn’t a loss to the program in that sense) there was no way to translate that
knowledge into something that was easily shared. It was born of the time, and the
drive of an individual, to really understand that so he could do his job better.
When I’ve seen programs or projects work well, there’s always someone like that.
There’s always someone who essentially is the authority on what the real
requirement is because they really understand what it’s got to do and they can
make the decisions and they can steer the program. If that person’s not there you
end up with a bunch of people who aren’t really sure and hence either make the
wrong decision or make, more often I think, make no decision and just kind of
muddle on with what they have because at least it’s something.

Another participant succinctly stated a limitation about relying on written communication

about requirements:
You don’t want to assume that whoever’s reading this is going to be able to read
your mind. You have to make it really, really clear as far as what you need and
what you want, what you expect this to do for you. I think people don’t always do
that. You have to spell it out.

This final incident reinforces the challenge to achieving a common understanding among

stakeholders. Written specifications have the limitation of asynchronous feedback and

delayed validation of understanding. It may not become clear that written requirements

are not being correctly understood until too late. Interactive collaboration, in real-time,

provides immediate access to validate understanding and make corrections as needed.

108



This section highlighted challenges related to epistemology, or how the
knowledge about requirements is established among stakeholders. Traditionally, a
positivist approach has been used to gather requirements. The incidents above point out
challenges with the traditional approach and the perceived improvement in results from a
constructive, collaborative approach. More detail about this topic is covered in the next
chapter.

Summary

This chapter presented the findings from the interview data collected and
analyzed for this research study. Through analysis, the findings were organized into
categories of related challenges that impacted perceptions of success for information
systems projects. The categories of change, communications, and knowledge were
covered. In the next chapter, [ will present my interpretation of these data as a theory

along with supporting observations from my own experiences.
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V. INTERPRETATION

Introduction

My interpretation of the above findings leads to the theory that information
systems requirements elicitation commonly faces challenges of change, communications,
and knowledge which may be mitigated by social constructionism and constructivism
approaches. These challenges hinder achieving common understanding and expectations
among stakeholders and therefore jeopardizes perceived success. This study revealed
specific challenges encountered by practitioners involved with information systems
requirements and my analysis of those challenges yielded the categories of change,
communications, and knowledge along with the theory.

In contrast to natural sciences and engineering disciplines that are enabled and
constrained by physical laws of nature, information systems are often limited by human-
imposed constraints. While there are elements of adherence to scientific and engineering
truths that influence judgments of accuracy about information systems, many perceived
failures are attributed to factors that are more social and subjective.

The theory leverages the perceived effectiveness of Agile methods, as
documented in literature, combined with the challenges identified by my interviews to
highlight the collaborative learning about requirements that must occur on information
systems projects. This necessary learning will be accelerated by approaching information
systems requirements with an attitude that embraces constructivism and social

constructionism.

110



This chapter combines my interpretation of the above findings with additional
relevant literature and my own observations. The result is a theory and recommendations
for a subtle, yet profound, change of attitude about requirements.

Constructing Requirements

Contrary to common expression, requirements for successful information systems
are not gathered or discovered, they are learned. More specifically, requirements are
constructed knowledge formed through active collaboration of stakeholders. Too often,
eliciting requirements is regarded by practitioners as the administrative preparation
before commencement of the real, more challenging work. Such an attitude has doomed
projects to fail. I maintain that constructing requirements is an integral part of the real
work for any information system being developed or integrated.

As a crude analogy, sociologist Gerhard Lenski’s typology shows the evolution of
humans from hunters and gatherers through agricultural and industrial societies (1970).
With each advancement, humans became more proactive and improved our ability to
influence the future outcomes of our endeavors, leaving less to chance. Now we are in the
information age, yet we continue to gather requirements for information systems. We
need to evolve by changing our approach to recognize requirements as knowledge that
we can and should proactively construct to improve the outcomes of information systems
projects.

Philosopher Auguste Compte developed the idea in the 1830s that a society
engaged in the quest for knowledge, or truth, progresses through three stages: theological,
metaphysical, and eventually reaches what he termed the positive stage (Patton, 2002).

Positivism promotes that “only verifiable claims based directly on experience could be
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considered genuine knowledge” (Patton, 2002, p. 92). Compte’s position was to
distinguish empirical positivist knowledge from metaphysics and theological beliefs
which he considered less reliable. In other words, positivism holds that the truth is out
there and can be gathered or experienced. In my professional experience, many
information systems professionals approach requirements with a positivist attitude,
applying the scientific methods we have been taught, and yet projects fail too often.
Frequently when projects fail, blame is placed on being supplied with bad requirements.
My theory proposes that requirements for information systems are not out there to be
gathered or supplied, but instead must be constructed and refined in the minds of
stakeholders as expectations.

Constructivism and social constructionism are more recently developed
approaches to truth and knowledge. Promoted by developmental psychologist Jean Piaget
in the 1960s, constructivism advocates that the physical world exists separately from our
understanding of it and that knowledge about the world is constructed by each individual
based on previous experiences (Piaget, 1970). At about the same time, Peter Berger and
Thomas Luckmann wrote that knowledge is constructed by social interactions,
popularizing social constructionism (Berger & Luckmann, 1967). Together, these
approaches can be applied to information systems projects to help drive the evolution
from gathering requirements to constructing requirements. This simple change of attitude
may have significant impact when combined with other contemporary methods such as
requirements engineering and Agile. From my perspective, the concept of constructing

requirements helps explain why the prescribed iterative approach of Agile is effective.
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Constructivist approaches have been applied to other creative endeavors. Muise
and Wakkary found a constructivist framework for interactive design can articulate
designer intentions and user experiences (2010). Constructivist language helps describe
intentions and outcomes, which directly relate to requirements.

Gottesdiener (2002) encourages the workshop format for requirements, but she
does not explicitly point out the constructivist approach and benefits. I believe the
construction of knowledge occurs during these workshops both at the group and
individual levels, applying philosophies of Piaget’s constructivism (1970) as well as
Berger and Luckmann’s social constructionism (1967). Individuals construct and refine
their own knowledge and understanding by gaining insight to the perspectives of other
participants. The group as a whole also constructs knowledge through the process of
negotiation and reconciliation of conflicts across the group. I submit that while this
construction of requirements does occur, usually unconsciously, it is too often
constrained by a traditional positivist approach assumed by many stakeholders.

Berg applies constructivism in his holistic description of implementing an
information system as a “mutual transformation” where “the organization is affected by
the coming of this new technology, but the technology is in its turn inevitably affected by
the specific organizational dynamics of which it becomes a part.” He continues to apply
constructivism and social constructionism when he adds “The most ‘successful’
implementation processes appear to be those in which an obsession for control and
planning is replaced by an obsession for experimentation and mutual learning” (2001, p.

154). This is consistent with my perspective and observations.
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I observed the impact of a positivist approach on a recent project. The project
leadership took an approach of divide and conquer for a large, complex effort. After only
a few hours of introductions and high-level goal setting, the dozens of stakeholders were
divided into 10 teams to develop their own component solutions. This approach is
positivist because it assumes that since each team is comprised of experts, they will
generate the right solution for their area and it will magically fit with the solutions
developed by the other teams with complementary subject matter expertise. As a
participant/researcher directly involved, I observed the challenges of this positivist
approach, such as frustration among teams without access to knowledge held by other
teams. Far too many assumptions were made, leading to re-work and frustration once
there was coordination among the teams. Ultimately, after weeks of frustration and
limited progress, a more constructivist approach emerged where most of the stakeholders
came together in the same room and through open discussion began to construct a
common understanding informed by all perspectives. This approach reduced frustrations
about solution quality and the dependence on assumptions.

Applies to All Lifecycle Models

Information system lifecycle models have evolved over decades from the
waterfall model, through modifications to waterfall and various iterative models, to the
Agile model popular today. While these models prescribe requirements elicitation at
different points and frequencies in each respective lifecycle, the approach used to elicit
the requirements remains discretional. Even while following the Agile model, some
practitioners continue to gather requirements with the same positivist approaches used for

decades. For example, lists of requirements are often collected via email or by requesting
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stakeholders fill out forms. Aggregation of requirements from multiple stakeholders is
often done by a small team or even an individual requirements “expert” or, in the jargon
of Scrum, the product owner (Schwaber & Sutherland, 2013). Collaboration about the
requirements is too often a way to address perceived problems rather than the way to
construct knowledge. These positivist approaches have proven to yield limited success.

Constructing requirements adjusts the approach to acknowledge that requirements
do not exist on their own to be gathered. Instead, they must be constructed through
proactive collaboration and reconciliation among the stakeholders. The requirements may
indeed differ depending on which stakeholders participate, and often change when
stakeholders change.

The waterfall model elicits requirements only at the beginning and does not
inherently accommodate change to requirements from learning (Royce, 1970). The
waterfall model is perhaps a classic example of positivism. In the waterfall model, once
the requirements are specified, they are considered written in stone and eventually
implemented. When issues arise later, my experience is that the blame is often attributed
to bad requirements rather than to improved understanding.

Frameworks that follow the Agile model, such as Scrum, address requirements
continuously throughout the project. In Scrum parlance, the requirements are represented
in the product backlog which is constantly updated by the product owner as learning
occurs. The product owner has responsibility for managing the requirements, but is not
the source of the requirements (Schwaber & Sutherland, 2013).

Regardless of the lifecycle model used, the source of requirements for an

information system is the set of people who are impacted by the outcome of the project,
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the stakeholders. Users, executive sponsors, funding sources, and even the team members
responsible for delivering the solution are stakeholders. All stakeholders are potential
sources of valuable knowledge of requirements and constraints which can influence
whether a project is ultimately perceived as successful. Requirements are stakeholder
expectations which must be understood and unified before they can be managed or
engineered.

Achieving a common understanding of requirements, including reconciling
conflicts and validating assumptions, requires effort and a constructivist approach. In
Scrum, the responsibility for promoting common understanding of requirements is
assigned to the product owner (Schwaber & Sutherland, 2013). In other models, this task
may be accomplished by project manager, solution architect, requirements engineer, or
many other roles.

My interpretation is that eliciting requirements for information systems is an
activity of learning by all the stakeholders. The stakeholders are not only the learners, but
also the mutual sources of information that must be commonly understood in order for
expectations to be met. Some stakeholders contribute expectations while others
contribute constraints. Collaborative compromise is essential to achieve a common target.
Much like a pot-luck meal, the outcome is completely dependent upon the contributions
of the individual people involved.

Information system requirements are highly subjective. Even though information
systems are developed using components governed by physical nature and scientific
principles, judgment and perception of whether an information system meets needs is

socially constructed. An information system is successful only if it is perceived to be
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successful by the stakeholders. There is no objective, positive, test that validates an
information system. Attempts to create objective tests are themselves subjectively
influenced by the stakeholders developing the tests.

Agile is Constructivist

The Agile approach includes guidelines that are proven effective and practical.
Although I found no evidenced in literature that the developers of Agile were specifically
guided by constructivism or social constructionism, I believe Agile is inherently
constructivist based on its sensitivity to people and change. Results from this study have
helped me understand more deeply why Agile approaches work. Subsequent research
may examine more specifically the relationship between Agile methods and the
philosophies of constructivism and social construction.

Evolution from waterfall to iterative models was a move from legacy positivist
approach toward a more constructivist approach, acknowledging change as inevitable as
time progresses. Agile methods, such as Scrum, anticipate change and present structure to
accommodate change. Constructing requirements embraces the changes that occur as a
result of learning over time and from new stakeholders.

Perhaps considering requirements with a constructivist attitude helps explain why
the principles of The Agile Manifesto are effective. The first principle prioritizes
“Individuals and interactions over processes and tools.” This at least reflects the highly
subjective nature of information systems. People’s expectations dictate the requirements
more than any established processes. These expectations must be understood and

managed. Understanding processes and tools may be important to keep expectations
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reasonable, but ultimately it is the stakeholder expectations that matter and will influence
whether or not the project is considered successful.

The second principle is “Working software over comprehensive documentation”
which could translate to “seeing is believing” or even more simply “show me.”
Documentation is sometimes a promise of what will happen, while working software is
demonstration of what has happened already and can happen again. There is more
certainty and factual knowledge with working demonstrable solution than words on a
page.

“Customer collaboration over contract negotiation” is the third Agile principle
and reinforces the need for collaboration and negotiation. If the stakeholders have an
attitude of constructivism, knowing they will all have input to defining the solution, there
can be less time spent negotiating the contract which by itself does not guarantee a
solution. Comprehensive contracts are important, but including excessively detailed
requirements at the time of contact negotiations harkens back to the waterfall model with
its invitation for failure. Brooks and Edwards recommend focusing on outcomes when
negotiating contracts. Through collaborative inquiry with clients, desired outcomes can
be identified which help achieve a common understanding among all stakeholders. “The
task in this phase is both to draw our clients out and to help them be more specific about
what they want to see come out of this engagement” (2014, p. 23). Such collaboration to
clarify and negotiate expectations enables a more effective contract, adheres to Agile
principles, and constructs requirements.

The final Agile principle is “Responding to change over following a plan” which

underscores that change is inevitable and must be anticipated and addressed. Ideally,
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changes should be welcomed and embraced as new knowledge which will make the
solution even better. Too often changes are unnecessarily delayed or even avoided in
order to follow a plan or schedule. Changes need to be managed, not ignored.

Appendix I is a model showing a traditional approach to information systems
including the major components of people, process, and technology. A three legged stool
is often used to represent these three interdependent components of the whole system.
The model represents the forces of change, based on requirements, on the three elements.

Appendix J is a model representing a constructive approach to information
systems. The same three components are represented, but in a different arrangement. In
the constructivist model, the people component is moved to the more prominent position
of the stool seat representing the special role people have in information systems with
relation to the process and technology legs. The model shows the challenges identified by
this study as filters that influence the interpretation of influence and knowledge people
encounter. Within the scope of an information system, while people have control over
process and technology, people have only influence over other people. That influence is
filtered by the challenges identified by this study.

Unanticipated Results

Although the questions I prepared for my semi structured interview guide
attempted to focus discussion on projects that involved failure, almost all of the
participants provided responses at some point during their interview that referenced
characteristics of successful projects. I noted this trend about halfway through the
interviews and so adjusted my expectations about the subsequent interviews to welcome

and encourage discussion about experiences related to requirements on successful
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information systems projects. This adjustment provided a needed balance for the
participants to recall and share experiences with both success and failure.

One challenge that emerged from analysis of the data was the impact of cultural
diversity on eliciting requirements. While I had some level of expectation that various
challenges to effective communication would surface, I had not considered the specific
challenges associated with perspectives that differ based on gender, age, or understanding
based on cultural background. These challenges are clearly consistent with application of
constructivism and social construction. The fact that these were not anticipated
underscores the need and difficulty of proactively recognizing and incorporating the
varied perspectives of all stakeholders on a project. It is better to be surprised by
unanticipated requirements up front rather than unintended consequences at the end.

Also unanticipated was the connection to Agile methods. Before beginning this
study, my exposure to Agile and Scrum was superficial at best. I understood the
prescribed processes, but I had not connected the dots between the mechanics of iteration
with the learning that I now see is constantly occurring. For me, this was an epiphany that
contributed significantly to the theory that emerged from the data.

Summary

In this chapter, I presented my interpretation of the findings from this study in the
form of a theory that emerged from the data. The theory proposes that information
systems requirements are a form of knowledge to be learned, not gathered, and that an
approach combining constructivism with social constructionism will be more effective
than traditional positivist approaches. While the benefits of a constructivist approach

apply regardless of the lifecycle model followed, the documented perceptions of Agile
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methods as contributing to information system project success add support to the theory.
Agile methods are inherently constructivist as the prescribed repetition and social
interaction not only enable but encourage learning and change to occur throughout the
project lifecycle. The chapter closes with a discussion of unanticipated results from the

study. The next chapter presents conclusions and implications.
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VI. CONCLUSIONS AND IMPLICATIONS

Review

This study was conducted to address the question of “What challenges are
encountered by stakeholders when identifying requirements for information systems?”’
The challenges identified by this study emerged from analysis of the data collected and
are supported by literature as well as reinforced my own observations from real-world
projects. Based on my interpretation of the findings, I offer the following conclusions and
implications.

Implications for Theory

The results of this study highlighted challenges which were organized into the
categories of change, communications, and knowledge. These categories, individually
and in combination, are prime candidates for further research to explore their association
with information systems requirements. Fields such as conflict resolution and change
management now also appear to be more clearly relevant to information systems
requirements elicitation and could be perspectives for future theories to be developed.

Implications for Practice

Practitioners may benefit from this study by leveraging the findings and resulting
theory to improve their own requirements elicitation practices and improve project
outcomes. When faced with challenges similar to those presented in this study,
practitioners now have an additional reference to help justify appropriate mitigations in
order to increase their likelihood for success.

To maximize the likelihood that the outcome of an information systems project

will be considered successful, the stakeholders must have common expectations. As
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stated earlier, an information system is successful only if it is perceived to be successful
by the stakeholders. Collaboration among stakeholders, including reconciling conflicts
and resolving assumptions, contributes to achieving a common understanding among
participating stakeholders. Following are recommendations for practitioners to benefit
from the theory of constructing requirements.

An overarching recommendation is to approach requirements for information
systems as knowledge to be proactively constructed via collaboration and negotiation
among all stakeholders. The requirements elicitation process is about collaboration and
learning to build new knowledge, not simply to discover and compile existing
knowledge. All stakeholders should enter the requirements process expecting to learn the
needs of others and also to teach others about their own needs. Conflicting requirements
should be expected and proactively addressed through compromise and reconciliation.
An outside facilitator may be helpful in certain circumstances. Emphasis should be on
desired outcomes rather than problems from the past, reinforcing that something new,
involving change, is the objective.

Another key recommendation is to consider requirements to be an abstraction of
the stakeholders’ expectations rather than somehow originating from the target system.
The information system is the outcome of the effort, not the source of requirements. The
source of requirements is always the stakeholders involved.

Other recommendations are to ensure all current stakeholders are represented
during the collaboration and that all are committed and empowered to fully engage.
Power dynamics, egos, and cultural differences must be proactively mitigated to achieve

full engagement from all stakeholders. Effective facilitation of collaborative requirements
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workshops as described by Gottesdiener (2002) and also Leffingwell (2014) can come
from internal or external sources. If effective leadership and facilitation does not
materialize naturally from within the stakeholder team, an outside facilitator may help
optimize the participation and contributions of all stakeholders.

It is also recommended to verify requirements anytime there is a turnover among
the stakeholders. Even if a stakeholder is replaced with someone from the same
functional team, the new individual may have different priorities, experiences, and
understandings that could result in weakened commitment to the previously established
expectations. Stakeholder teams are organic, not mechanistic. Changing out one person
can yield an entirely new team with new priorities and perspectives.

Minimize turnover when possible. This can be done by respecting the importance
of committing resources to the project until it is finished, or at least until major
milestones are completed. Consider stakeholder turnover as a major milestone where a
new team is constituted. Agile methods, such as Scrum, help address turnover. Time-
boxing sprints to no more than one month of effort increases the likelihood that a
functional milestone will be achieved before the requirements change. When turnover
does occur, the work already completed in earlier sprints to meet previous backlog
requirements may influence the new stakeholder group to align understanding more
rapidly than if the work was still considered in progress and therefore more subject to
adjustment.

Short feedback loops combined with including stakeholders in all phases of an

Agile project ensure work does not get too far off track. Each cycle of feedback is both a
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course correction as well as an opportunity for all stakeholders to learn and revise the
requirements for the next cycle.

Practitioners involved with requirements elicitation should proactively and
confidently address the challenges identified in this study as well as others that emerge
from future research. Responsible practitioners cannot assume that someone else will
address issues or that issues will resolve over time. All stakeholders should have the
responsibility and opportunity to ensure that as issues arise they are addressed and not
simply carried forward or ignored. Confidence and courage is required because
postponing challenging decisions has led many projects to failure and wasted effort.
Leaders concerned with optimizing resources should avoid commencing an activity
without a reasonable understanding that the effort will be perceived as successful. In
Scrum, the activity of sprint planning and managing the product backlog help address this
challenge.

Acknowledge and proactively address imbalances of power among stakeholders
to optimize collaboration and social construction of requirements. Utilize an external
facilitator if needed to equalize power among stakeholders. In Scrum, the product owner
has the responsibility for ensuring all perspectives are reconciled and represented in the
product backlog. Organizational leadership must support the person or team involved
with requirements elicitation by recognizing the value of constructing consensus
knowledge and understanding rather than dictating based on positional authority.

Recognize that even trusted resources may have misunderstandings about
expectations and that perspectives will change through learning. Trust, but verify using

solid project management practices to avoid surprises and disappointments. In Scrum, the
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daily 15-minute meeting among the delivery team helps keep activities synchronized,
including introduction of new information such as emerging obstacles. A project that is
important enough to consume organizational resources should be well managed to
optimize the return on that investment.

Appropriately acknowledge and leverage the unique contributions of every
stakeholder as an individual. Some stakeholders will offer needs as expectations while
others, such as the delivery team, will express constraints which serve to manage
expectations. If a stakeholder does not contribute a perspective, that person may not be
needed as a stakeholder. One way to address diverse perspectives is to include
representatives of the delivery team along with all other stakeholders as requirements are
constructed and to ensure all perspectives are empowered to ask for clarification and
address issues. Technology solutions such as instant messaging and virtual meetings may
be useful to enable frequent synchronous collaboration among stakeholders in order to
close gaps in common understanding. In my experience, relying on asynchronous
communication such as email and exchanging documents often slows collaboration.

In my experience, almost all projects begin with some assumptions along with
initial requirements. Some assumptions are candidate requirements that have not yet been
validated via collaboration among the stakeholders and authoritative sources. Effort is
required to validate assumption to either confirm or dismiss the assumption as a
requirement. Other assumptions are about events that have not yet happened and can only
be monitored for the outcome. Resolve assumptions as soon as possible once identified.
Perpetuating assumptions longer than necessary may lead to a cascade of misinformed

decisions. One approach is to assign each assumption an expiration date and owner

126



responsible for promoting the assumption to a requirement if validated or removing the
assumption if determined false.

Conlflicting requirements should also be resolved as soon as possible. Avoiding
resolution of difficult conflicts has led to wasted effort that was later abandoned when the
conflict was found to be unresolvable. Utilize an experienced project manager to arbitrate
passionate perspectives. If there is no solution, don’t waste resources on imminent
failure.

“A delayed project that succeeds is more valuable, and less expensive, than a
project started on-time that fails” (Leviss, 2010, p. 17). Schedule deadlines are sometimes
important requirements to be met in order for overall success to be achieved. In those
cases, resolving conflicting requirements early is even more important to determine
whether success is even possible within time constraints.

Conlflict avoidance lead to failure of some projects that never should have been
started. Proper attention to requirements would force reconciliation of expectations
earlier. This challenge wastes resources as teams unknowingly work toward
misunderstood or downright wrong requirements. Conflicting priorities and lack of
accountability often lead to this challenge, especially if there is reason to expect payment
for effort will be made even if the solution fails. This lack of accountability is a problem
with certain contracting approaches.

Confidence is an essential element and must be present in the appropriate
proportion. Pay attention to levels of confidence. Both overconfidence and lack of
confidence have had negative impacts on information systems projects. Verify assertions

of capability, even by trusted partners. Monitor and track progress appropriately for the
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risks involved by applying proven project management principles. In cases where a lack
of confidence may be an issue for a key perspective, use a facilitator to stimulate full
participation. Stakeholders lacking sufficient confidence may not speak up when needed
to provide input that could guide expectations to be more accurate. During requirements
construction, all participants must be and feel empowered to speak up and collaborate
equally in order to expose and reconcile conflicting requirements. An imbalance of power
may impact levels of confidence and threaten the requirements process.

Proactively address any communication problems. Over-communicate details
using a variety of methods to ensure all stakeholders have a common understanding of
requirements. If the challenge of achieving effective communication is not met, the
project is in jeopardy of being perceived as a failure. If necessary, consider changing the
scope of the project by changing the set of stakeholders to a more effective group which
may be either smaller or larger or simply different people.

Final Remarks

Following these, or any, recommendations cannot guarantee success for any
project, but can help improve the likelihood of success by proactively addressing
challenges that have led others to failure. Practitioners should use the knowledge
generated by this study to strengthen their confidence and to boldly take actions that will
construct requirements for their own information systems projects. Researchers should
continue to study and report how the philosophies of constructivism and social
constructivism relate to the effectiveness of Agile and other collaborative methods.
Helping practitioners understand how and why constructivist methods work will help

accelerate the evolution from gathering requirements to constructing requirements.
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APPENDIX SECTION
APPENDIX A

THE AGILE MANIFESTO

Manifesto for Agile Software Development

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 1s value in the items on
the right, we value the items on the left more.

Kent Beck James Grenning  Robert C. Martin
Mike Beedle Jim Highsmith Steve Mellor
Arie van Bennekum Andrew Hunt Ken Schwaber
Alistair Cockburn Ron Jeftries Jeff Sutherland
Ward Cunningham Jon Kern Dave Thomas

Martin Fowler Brian Marick
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APPENDIX B

THE SCRUM GUIDE

The Scrum Guide™

The Definitive Guide to Scrum:
The Rules of the Game

et

July 2013
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Purpose of the Scrum Guide

Scrum is a framework for developing and sustaining comples products, This Guide coni@ins the
definition of Scrum, This definition consists of Scrum’s rofes, events, artifacts, and the rules that
bind them together. Ken Schwalszr and Jett Sutherland developed Scrum; the Scrum Guide is

werillern amd provided by Therme Togelher, Ly sland behind The Scrorm Guide,

Cefinition of Scrum

scrum [n A trameworh within which poople can address complex adaptive pralzlems, while

pradur tively and creatively delivering procucts of the highest possitle value.
Scrum is:

+  Lightweight
*  Simple bounderstand
»  Difficult te master

Scrum is @ precess framowerk that has boon uscd to manage complex product development
since the carly 1990s, Scrum is nak a process or a technique for building products: rather. itis a
framework within which you can employ various processes and techniques. Scrum makes clear
the: relative: efficacy of your product management and development praclices so thal you cin
improne.

The Scrum framewark consists of Scrum Team s and their associated roles, events, artifacts, and
rules, Each componont within the tramework serves a specitic purpose and is cssontial to
Seium's sucress and usage.

The rules of Scrum bind tagether the svents, roles, and artifacts, governing the relationships and
interaction between them, The rules of Scrum are described throughout the body of this
document,

Speecifie tacties for using the Scrum framework vary and are described elsewhers.

Scrum Theory

Serum is feunded on em pirical process control theary, er empiricism, Empiricism asserts that
knowledge comes from experience and making decisians based onwhat is known. Scrum
craploys an iterative, incremental approach to optimize predictakility and contred risk,

Three pillars uphold every implementation of ermpirical process control: ransparency,
inspection, and adaptation.
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Transparency
Siznificant asprets of the pracess must be visible to those respensible for the outcome,
Transparency reguires thase aspects be defined by a common standard so observers share a

comm on understanding of what is being scen,
Fear esarnpzles:

* Acommon language referring ta the pracess must be shared by all participants; and,
#  Those performing the wark and those acoapting the wark praduct must share a eammon
definition of “Donc”,

Inspection

Scrum users must trequently inspect Scrum ardtacts and progness toward a SprinkGoal 1o detect
undesirable variances. Their inspection should not be so frequent that inspecdon gets in the way
af the worh, Inspectians are maost beneficial when diligently perfermed by shilled inspectors at
the point of wark.

Adaptation

If am inspectar determines that one ar more aspects of a precess deviate outside acceptable
limits, and that the resulting product will Iz unaccoptable, the process or the material being
processad must be adjusted. An adjusoment must be made as soon as possible to minimize
further deviation,

Scrum prescribes Four formal cvents for inspection and adapiation, as described in the Sorim
Frants sectian of this documant:

+ Sprint Planning

= Daily Scrum

*  Sprint Review

*  Sprint Retrospectie

The Scrum Team

The Serome Learn carsisls al o Pooclucl Shwnes ) e Developrienl e, and o Seoorm WMasder,
Scrum Teamns are self-organizing and cross-functional. Seff-organizing teams choose how best o
accomplish their waork, rather than being directed by athers outside the team, Cross-functional
teams have all competencies needad to aceamplish the work without depending on others not
part ot the team. The tcam madel in 3crum is dosianed to optimize Acxibility, creativity, and
productivity.

Serum Teams deliver producks iteratvely and incrementally, mavimizing opportunitges far
feedback. Incremental deliveries of * Done® praduct onsure a potentially uschul version of
working pradiiet 15 always available.
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The Praduet Dwmer

The Product Ouamer is responsible for maximizing the value of the product and the wark of the
Developrnent Team, How this is dome may vary widely across arganizations, Scrum Teams, and
inclivicl als,

The Product Chwner is the scle persan responsible for managing the Product Backlog. Product
Backlog managemient includes:

»  Clearly expressing Product Backlog iters;

- ﬁrliﬁirl_g the ilerms in the Proaduct B kll::IE‘ lea ks | achiewe _y:uls arwd Missings;

+  Optimizing the waluc of die work the Dovelopment Team pertarms;

+  Ensuring that the Froduct Backlog is visible, transparent, and clzar to all. and shows what
the Serum Team will wark on next; and,

*  Ensuring the Development Team understands ibems im the Product Backlos to the level
nceded,

The Product Cwner may do the above work, or have the Development Team do it Howeover, the

Presduct Chaner reanting acoounlahble,

| hve Presdue | Chmriesr s earge PIRr L, naal a comenibler, The Prosducl Cwerer LIy regar esenl i
desires of a commiteee in the Product Bachlog, but those wanting to change a Produck Backloz
item’s pricadty must address the Product Chner.

Tt the Brodue! (wener Lo sureeed, The entice organization musl resp=ct his o her denisions, The
Product Crwner's decisions are visible in the content and arclering of the Product Backlog. No
ane is allowed e tell the Develaprment Tearn o wark from a different set of requirements, amd
the Development Team isn't allowed o act on what anyone else saps.

The Development Team

The Developrment |esm consisks of professicnals whe da the work ef delivesing o polentially
releazable Increment of "Dona® product at the end of 2ach Sprint. Only members of the
Development Team create the Increment,

Dirveloprment Tearmn e structured and eropoaer ed by The oesanization Lo ooganice and
manage their own work. The resulting synergy opimizes the Development Team's overall
efficiency and etbectiveness.

Development Teams have the following characteristics:

#  They arc selt crganizing, Mo one [not cven the 3crum Master) tells the Dovelopment Team
how to turn Product Backlog inte Increments of pobentally releasable functionality;
*  Development Tearns are crass-functional, with all of the skills as a tearn necessary to creats

l |:|r-::||:|u|.| Increrne=nl;
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+  Scrum receznizes no titles for Development Team members other than Developer.
regardless of the wark being performed by the person; there are na exceptions ta this rule:

*  Scrum recognizes no sub-teams in the Dewelopment Team, regardless ot particular domains
Thial rigssed Do be ardelresead like lesting ar business anilysisg These are nooekcepslions Lo s
rule; and,

+  Individual Development Team members may have specialized skills and areas of focus, but
acermnlahilily befengs ta the Development Tearn as g whale,

Development Team Size

Cptimal Developrment Tearmn size is small enough a remain nimble and large snough o
complete signiticant work within a Sgprint, Fowoer than dirce Development Team members
decrease interaction and results in smaller praductivity gains, Smaller Development Teams may
encounter skill constrainks during the Sprint, causing the Development Team to be unable o
deliver a potentially releasable Increment, Havieg, rmore than nine members reguires bea mouoch
coordination. Large Development Teams generate oo much complesity for an empifcal process
to manage. The Product Cwner and Scrum Master rales are not included in this count unless
they are also exacuting the work of the Sprint Backlog.

The Scrum Master

The Scrum Master is respansible far ensuring Sorum is understood and cnacted, Scrum Masters
do this by ensuring that the Serum Team adheres to Scnum theary, practices, and rules.

The Scrum Paster is a servant-leader far the Scrum Team. The Scrom Master helps those
autside the Scrum Team understand which of their interactions with the S%crum Team are helptul
and which aren't. The Scrum Master helps everyone change these interactbans to maximize the
value created by the Scrum Taam.

Scrum Master Service to the Product Owner
The Scrum Iaster serves the Product Cwner in soveral ways, induding:

+  Finding technigues far effective Product Backlog management;

elping the Scauem Team andersland Lhes rnesed Ton elear and concise Product Dacklag ilemms,;
+ Understanding product planning in an empirical environ ment;

= Lrsuring the Product Owner knows how ta arrange the Product Bachlog, to maximize value;
*  Understanding and pracdcing agility; amd,

+  Farilimdnz 5crum cvenls as requested or necded,

Serurm Master Service to the Development Team

The Scoam Miziler serves The Development Team in sevesal wags, oo Tucing:

# Cpaching the Development Team in self-crganization and cross-functionality;
&  |lelping the Developrment Team o creale high-wlue garoda s

o Removing impedirments o the Bevelnpment Team's poeagress;
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= [arilibating Scrum evenls as reguested of needed; and,
= Cnaching the Development Team inorganizational enviranmeants in which Scrum s not yet
tully adopted and understood.

Serum Master Service to the Organization
The Scrum Master serves the organization in several ways, including:

o leading and coaching the organizatian in s Scrum adoptiang

#*  Planning Scrum implem enta bans within the arganization;

- HH|pir|5 rerrl;:-|r:r.,lr.:e-.-\. aned slakehoddes s undersband sandd enac! Scaoen and r:rr||'|i1i-:::||| |:|r<:||.‘| el
development;

= Causing change that increases the praductieity of the Scrum Team; and,

= Warking with ather Scrum Masters ta increase the effectivensss of the application of Scrum
in the organization.

Scrum Events

Prescribed events are used in Scrum ta create regularity and to minimize the need for mestings
not detined in Scrum. All cvents are Gme loxed ovents, such that cwory cvent has 3 maximom
duratian. Unee a Sprint beging, its duratian is fived and cannat b= shartened ar lengthened. The
remaining events may end whenever the purpose of the event is achieved, ensuringan
apprapriate amount of Gme is spentwithout allawing waste in the process.

Cther than the Sprint itself, which is a container far all other events, 2ach event in Scrum is a
tormal apportunity to inspeoct and adapt something, These cwents are specifically dosianed to
enable aritical transparency and irspeciion. Failure Lo indude any of these evenls resalts in

reduced transparency and is a lost cpportumity to inspect and adapt

The Sprint

The heart of Serum s a Speint, a time-bhow of ane manth ar e didring which a “Dene”, useable,
and potentially releasable product Increment is created. Sprints best have consistent durations
througheul a developrment efforl, & new Sprinkstarks irmmedialely alter the cond usion of e
pravious Sprink

Sprints contain and consistof the Sprint Flanning, Daily Scrums, the development waork, the

Sprint Bevicw, and the Sprint Bolrospectve.
|]|Jril15 ({19 Spainl:

+ Nochanges are made thatwould endanger the Sprint Goal;

*  (uality goals da nat decraase; and,

*  Scape may ba clarifizd and re-negotiated between the MProduct Owner and Devalopmeant
Team as mare is leamed,
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Each 3print may br considered a projoct with no mare than a ene-maonth horizen, Like projects.
Sprints are used to accomplish samething. Each Sprinthas a definitian of what Is to be bullt, a
design and tlexible plan thatwill guide building it, the work, and the resultant product,

Sprints are limited to one calendar month, When a Sprint’s horizon is too lonz the definition of
what iz being built may change, complexity may rise, and risk may increase. Sprinks enable
prodictabilicg by cnsuring inspection and adaptation of proaress toward a 5print Goal at lcast
every ralendar manth, Sprints alsa lmit risk ta one calendar manth of coat

Cancelling a Sprint

A Sprint can be cancelled before the Sprint time-hbog s over. Only the Product Osaener has the
authority bo cancel the Sprint, altouzh he or she may do so under influence from the
stakeholders, the Developmant Team, or the Scrum Master.

A Sprint wauld be cancellad IF the Sprint Goal becomes obsalete. This might necur iF the
company chanzes direcdon or it market or technalegy conditons change. In Zemeral, 8 Sprint
shwmeldd ke viam elled i1 nes langes makes sense given e circomestanoes, Bul, dee la the shiarl

duration of Sprints, canceflation rarely makes sense.

When a Sprint is cancelled, any comploted and *Denc” Product Backlog items are rovicwed, |
part of the waik 15 potentially releasable, the Praduct Chwner bypical ly acespts it All Incomplets
Presduct Backlog [terms are re-estimatad and put back on the Product Backlog. The work done oh

Lhess degar eriales cquickby amd musd ke Teegquently e-esdimaled,

Sprint ancellations cansurme resources, since everyanes has b regroup in anather Sprint
Flanming ta start anaother Sprint. Sprint cancellatons are often traumatic ta the Scrum Team,
and are very uncomman.

Sprint Planning
The wark to be performed in the Sprint is planned at the Sprint Manning. This plan is creatad by
the cellaborative werk of the cntire Scrum Team,

Spstind Blanning is lirme-hosed oo masionm el eight heoes Tor o ose-mmanth Sprind. Dor shoe e
Spiints, the svent s usually sharter. The Serum Mastar ensures that the event takes place and
that attenclants understand its purpose, The Scrum Master teaches the Scrum Team to keepit
within the time-bow.

Sprint Planning ancwers the follawing:

+ What can be delivered in the Increment resulting from the upeoming Sprint?
*  Howwill the work needed to deliver the Increment be achiaved !
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Topic One; What can be done this Sprint?

The Develepment Team works ta forecast the functanality that will ke developed during the
Sprint. The Product Chwner discusses the objective that the Sprint should achieve and the
Product Backlog iterms that, iF completed in the Sprint, would achicve the Sprint Goal, The cntine

Seivm Tearn collaborates on underslanding the wark af the Sprint.

The input b this meeting is the Product Backlog, the latest product Increment, projectad
capacity of the Development Team during the Sprint, and past perfermance of the Development
Team. The number of items selectad from the Praduct Backlag far the Sprint Is solely up te the
Development Team. Only the Development Team can assess what it can accomplish over the

aapcarring Sparinl.

After the Development Team farecasts the Proeduct Backlog items it will deliver in the Sprint, the
Scrum Team crafts a SprintGoal, The Sprint Goal is an oljoctve that will l=c mot within the
Sprint through the implementation of the Product Bachlos. and it provides guidance to the
Development Team on why it is building the Increment.

Topic Two: How will the chosen work get done?

Having set the Sprint Goal and selected the Produck Backlog items for the Spring, the
Development Team ded des how itwill build this functionality into a "Dane” product Incremsant
during the Sprint The Product Backlog items s=lected for this Sprint plus the plan for delivering
them is called the Sprint Backiog,

The Develeprment Teiam isually slai by designing The sysdemm and Lhe weark needed Lo coneerl
the Product Backlog into a working product Increment. Work may be of varying size, or
estimated effart, However, enaugh wark is planned during Sprint Planning for the Development
T=am ta foracast what it believes itcan do in the upcoming Sprint. Work planned for the first
days ot the Sprint by the Dovelopment Team is decomposed by tve end of this meocting, ofton to
units af ane day or less. The Development Tearm self-organizes ta undertake the work in the
Sprint Backlog, bath during Sprint Planning and as needed threughoul the Sprint,

The Preduct Cwner can help to darify the selected Product Badhlog items and mahe trade-affs,
If the Develapment Team determines it has too much or toa little work, it may rensegatiate the
selected Product Backlog items with the Product Owner. The Devclopment Team may alsa inyite

ather peaple ta attend in ooder o provide lechnical ar darmain advice.

By the 2nd of the Sprint Planning, the Development Team should be able ta explain to the
Procluck Cner and Scrum Master how itintends bo work as a s2lf-organizing team to
aceom plish e Sprint Goal and create the anticipated Increment,
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Sprint Goal

The SprintGoal is an chjective set for the Sprint that can be met through the implementation of
Product Backloz It provides guidance to the Development Team on why it is building dwe
Increment, Itis created during the Sprint Planning meeting, The Sprint Goal gives the
Drvelepment Team sarme Nesibility regarding the Tunecbamality im plemeantsd within the Sprint.
The selected Praduct Backlog iterns deliver one caherent function, which can be the Sprint Goal,
The Sprint Goal can be any other coherence that causes the Develapment Tearm bo wark
together radver than on scparats initiatves,

As the Development Tear works, it keeps the Sprint Goal in mind. In order to satisty the Sprint
Goal, itimplements the functiveality and technology, | the work burns aul to be different than
the Development Team expected, thay collaborate with the Produck Crener to negotiate the
scope of Sprint Backlag within the Sprint.

Daily Scrum

The DailyScrum is a 15-minute Gme-baoread evant for the Developrent Team to synchronize
activities and create a plan for the next 24 hours, This is done by inspecting the work since the
last Daily Serum and farecasting the wark that could be dane before the next ane. The Daily
Scrum is held ak the same time and place cach day ko reduce complesity, During the mecting,

The: Develapoment Team mermbers expliin:

+ What did | do yesterday that helpad the Development Team meet the Sprint Goal !

+  What will | do teday to help the Development Team meet the Sprint Goal ?

#* Dol see any impadiment that prevents me or tha Development Team fram meeting the
Sprint Goal?

The Development Team uses the Daily Scrum to inspect progress toward the Sprint Goal and to
irs el how progress @ Tending loward Compsleting he woark in e Sparint Dacklog, The Daiby
Scrum optimizes the probability that the Development Team will mest the Sprint Goal. Every
day, the Develapment Team shaukd understand how it intends ta work together as a self-
arganizing tcam to accomplish the Sprint Goal and create the anticipated Increment by the ond
af The Sparinl. The |]rwr.|-::|p|1||-er|| Tesan e Teinen mernbers oflen mes! imrmediately aflter e Daily

Scrum for detailad discussions, or to adapk, or replan, the rest ot the Sprint’s wark.

The Scrum haster =nsures that the Development Team has the meeting, but the Development
Team is respensible fer conducting the Daily Scrum. The Scrum Master teaches the
Devealopmeant Team to keap the Daily Scrum within the 15-minute tme-bax.

e Sezromm Miasler eenfarces The rule al anly Develaporen] Tesom enembers o Licigale in e

Daiky Scrum.
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Daily Scrums improve communications, climinate ether meetings, identify impediments to
denvelopment For remaoval, highlight and pramote quick decision-making, and improve the
Development Team's level of knowledge. This is a key inspect and adapt meeting.

Sprint Review

A Sprint Review 15 held at the end of the Sprint ta inspect the Increment and adapt the Prad uct
Backlor if noeded, During the Sprint Rewview, the Scrum Team and smkehaolders callaborate
atlavmal wehal wers deane in e Spain. Diased on Thal and any changss o the Frooducl Dacklag
during the Sprint, atbendees collaborate on the nextthings that could be done to optimize value.
This is am informal meeting, nok a status meeting, and the presentation of the Increment is
intanded to elicit feedback and foster collabaratian.

This is a four-hour ime-boxed meeting for one-menth Sprinks. For shorter Sprints, the eventis
usually shoreer, The Scrum Master ensures that the ewvent mhes place and that attendants
understand its purpoce. The Scrum Master teaches all ta keep itwithin the ime-box.
The 5print Revicw includes the tellowing clements;
*  Attendees include the Scrum Team and key stakeholders invited by the Product Crerner;
*  The Product Chener explains what Product Backlog items have been "Done” and what
Buirs rwn] heen "'I]l::-nr."_;
+  Thr Develepment Team discusses what went well durinz the Sprint. what prolelems it
ran Into, and hew these problems were sobeee;
#  The Development Team demanstrates the wark that it has “Done” and answers
guestions about the Increment;
+ The Product Cwner discusses the Product Backlog as it stands, He or she projects likely
completion dates based en progress to date (iFneeded);
= The entire group collaberates on what bo do neast, so that the Sprint Review pravides
waluable input to subsequent Sprint Manning;
+  Review of how the markemplace ar potential use of the product might have chana=d
what is the mostvaluakle thing to de nest: and,
+  Review of the timeline, budzet, potendal capabilities, and marketplace for the nest
:-1:n|.i-:'i1;|u|r-.|:| reslesane nf the F:lr-uliul I

The result of the Sprint Review is a revised Praoduct Backlog that defines the probablc Product
Backlog items for the nextSprint. The Product Backlog may also be adjusted overall to meet new

CIpIpAIr Lusrilie=s,
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Sprint Retraspectiva
The Sprint Retraspective is an apportunity for the Scrum Team to inspect itself and create a plan
far im proverne nts to be enacted during the nest Sprint,

The Sprint Retraspretive occurs after the Sprint Roview and prior to the next Sprint Planning,
Thils Is a three-hour time-boxed meesting for one-month Sprints. For shorter Sprints, the event is
wsually shoreer, The Scrum Master ensures that the ovent mkes place and that attendants
undbersliand ils purpese, The Serurn Masler Teaches all Lo keeg il wilhin The Lime-los, The Seniarm
lMaster participates as a peer team membsr in the meedng from the accoun&bilicy over the
SEIUM prosess,

The purpase af the Sprint Retrospective s ta:

+  Inspect how the last Sprint went with regards to people, relationships, prooess, and
tarls;

& Identify and order the major items that wentwell and potential improverments; and,

# (Create a plan tor implementing improvements ko the way the Scrum Team docs its

wenirk.

The Scrum PMaskter 2ncourages the Scrum Team to imprave, within the Scrum process
framework, its development precess and practices to make it mare cttoctive and onjeyabls for
the next Sprint. Durlng each Sprint Retrospective, the Scrum Team plans ways ta Increase
product quality by adapting the definition of "Done” as appropriate.

By the and of the Sprint Retrospective, the Scrum Team shoukd have identified improvements
that it will implement in the next Sprint, Implementing thess im provernents in the nead Sprint is
the adaptadon to the inspoction ot the Scrum Team itselt, Aldhough imprevemneonts may be
implermentsd al any lime, the Sprint Retraspertive provides a foormal opportuniby to fooes on

inspection and adaptataon.

Scrum Artifacts

Scrum's artifacts represent work ar value ta pravide transparency and opportunities far
inspection and adaptaton. Argtacts defined Ly Scrum are specifically designed te maximize

Traresprarenesy f key infiremalion s Dhal eserybaady iy The sirme andecstamding of the arlilacl

Product Backlog
The Product Backles is an ordered list of owerything that might be needed im the product and is
The: miragle saures af requirements Tor any changss 1a be made o e prodect, The Procdue)

Cravnier is responsible for the Product Backlog, including its content, availability, and ordering.
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A Product Bachlog is nover complete, The carlicst dovelopment of it only lays out the initially
knawn and best-understood reguirements. The Product Backbog evolves as the product and the
erwironment in which it will be used evolees, The Product Backlog is dynamic; it constantly
chianges laidenlify whal The produc) needs Do be approgeiaLe, carnpelilive, and uselal. & long

as 3 produckexists, its Product Backloz also exists.

The Preduct Backles lists all teaburcs. funcBons, roquircments, cnhancomenis, and tiscs that

congtitute the rhanges to be miade ta the product in future releases. Product Backlog iterms have

the attributes of a description, order, estimate and value,

Az a product is used and gains value, and the marketplace provides feedback, the Product
Backlag becomes a larger and mere exhaustive list, Bequirermnents never stop changing, saa
Product Backloz is a living arttact. Changes in business requirements, market conditions, or

Trrhuncalogey may s chinges in e Product Backlog.

Murlliple: Sexumm Pesarnse o llern wrerk, logether an the sarme product, Ones Procduct Backlag, is wsed
to describe the upcoming work an the product. A Product Backlog attribute that groups items
may then be employed,

Preduct Backles retinement is the act of adding detail . estimates, and order to ftems in the
Product Backloz This is an engoing process in which the Proeduct Cwener and the Development
Team collaborate on the details of Product Backlog items. During Preduct Backlog retinement,
ileermes sares revieresd aamnd pevinesd, T S Tesaen descicles b incd weben relinermerl is chine,
Refinement usually consumes no more than 1004 of the capacity of the Development Team,
Hrovwevar, Product Backlog items can be updated at any time by the Product Ceener or at the
Product Chener’s discretion,

Higher ordered Product Backlog items are usually clearer and more detailed than lower eroensd
anes, More precise estimales are made based on the grealer clarily amad increased detail; the
lowiar the order, the less detail. Produce Backlog it=mes that will ooco py the Devalopmeant Team
far the upeaming Spiint are refined sa that any ane item can reasonably be “Tone” within the
Sprint dme-box. Product Backlog itemns that can be “Done” by the Development Team within
ane Sprinl are desmed “Heady™ orselectionina Sprint Faneing, Produacl Backleg iterns wsually
acquir2 this degree of transparency through the above described refining activities.

The Development Team is respansible far all estimates. The Product Owner may influ=nes the
Drowelopment Team by helping it understand and select trade ofts, but the poople who will
perform the work make the final estimate.
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Manitering Progress Toward a Goal

At any point in time, the ol wark remaining to reach a geal can be summed, The Product
Crevnier tracks this total work remaining at least every Sprint Review. The Product Cwiner
comparcs iz amount with work remaining atprovious Sprint RBovicws ©9 355055 progross
towearel campleling projeclted winrk by the desired time Tor the goal. This infor matian is made

trarsparent to all stakeholders,

Waricus prajoctive practices upen trending hawe been used to forceast prosress, like burn
dowens, burn-ups, ar cumulative flows. These have proven useful. However, these da nat replare
the importance of empiricism, In complex environments, what will happen is unknown, Cnly

webial b biappereed many ke usesed Tar Toewand-lacking decision-rraking,

Sprint Backlog

The Spzrint Backlog is the set ot Product Backlog items selected tor the Sprint, plus a plan tar
delivering The praduct Inerernsnt and realicing e Spaint Goal. The Speint Backlog is a farecasl
by the Drevelopment Tear about what functionality will be in tha next Increment and the work
needed Lo deliver that functionality inte a “Dane” Increment,

The Sprint Backlog makes visible all of the wark that the Developrment Team Tdentifles as
necessary to meet die Sprink Goal.

The Sprint Backlog is a plan with enough detail that changes in progress can be understood in
the: Daiby Scrum, The Development earm modifies the Sprint Backlog, thraughaut the Sprint, and
the Sprint Backlog emerges during the Sprint. This emergence occurs as the Development Team
works through the plan and lcams mare about the work necded to achicye the Sgrint Goal,

A riew waeark, s required, Lhe Develbapment Tesmadids L Le The Sprin Dackbog, Ss ek p
perfarmed or completed, the estirmated remaining work s updated. When elements af the plan
are deemed unnecessary, they are removed, Only the Development Team can change its Sprint
Backlag during a Sprint. The Sprink Backlog is a highly visible, real-time picture of the wark that
the Dowvelopment Team plans to accomplish during the Sprint, and it belongs solcly to the

Develepment Team.

Monltoring Sprint Progress

A1 arvy point im Heee o Speint, the tatal work remabning in the Sprint Racklog can be summed.
The Development Team tracks this total work remaining at least for every Daily Screm o project
the likelihood of achieving the Sprint Gaoal. By tracking the remaining work thraughout the
Sprint. the Development Toam can manage its progross.
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Incrament

The Incremant is the sum of all the Produce Backlog items completed during a Sprint and the
value of the increments of all previous Sprints, At the end of & Sprink, the new Increment rmust
be “Done, " which rmeans it roest bein useable condition and meet the Scrum Tearn’s definition
of “Dene.” It must be in uscable condition regardicss of whether the Product Owner decides be
actually release it

Artifact Transparency

Scrum relies on transparency, Decisions to optimize value and control rish are made based on
the perceived state of the artifacts. To the extent that transparency is complete, these decisions
hawe a sound basis. To the catent that the artifacts arc i ncompletely transparcnt, these

deciicons ciin be Mwed, value iy dirninishoand risk iy ineeeise.

The Scrum Paster must work with the Product Ceener, Developiment Team, and other inveboed
parties to understand if bee artifacts are completely ransparent. Thare are practices for coping
with ineomplete trangparency; the Serum Mastes must help evervone apply the most
appropriate practices in the absence of complete transparency. 4 Scrum PMaster can detect
incarn plele Iranspar ency by inspecling Uhe arlif s, sensing palleons, lslening closedy lo whil is

being said, and detecting differences between expected and real results.

The Scrum RMaskter's job is toowark with tha S5crum Team and the organization to increase the
transparcncy of the artifacts, This work usually inwolves learning, convincing, and change.
Transparency doesn't aceur overnight, but is a path.

Definition of “Done”

When a Preduck Backlog item or an Increment is described as “Done”, everyone must
understand what "Dona”means. Althaugh this varies significantly per Scrum Team, membears
must have a sharcd understanding of what it mecans tor work to be complete, ta ensurs
transparency. This is tha definition of "Dane" for the Scrum Team and s used to assess when
work is complebe on the praduct Increment.

The same definition guides the Development Team in knowing how many Product Backlog items
itean select diring a Sprint Planning. The purpese of each Speint s to deliver Increments of
potentially releasalle tunctionality that adhere to the Scrum Team's current definition of
“Done." Developrnent Teiwrre deliver an Incrernen | ol poodus) fonclionalily evesy Sprint, This
Increment is us=ablz, so a Product Qwner may choose to immediately release it If the definition
af "dene" far an increment is part of the conventions, standards or guidelines of the
development ar zanizaticn,
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all Scrum Teams must follow itas 4 minimum, It "donc” for an increment is not a convention of
the development crganization, the Development Team of the Screm Team must define a
definition of “done” appropriate for the produce IF there are multiple Scrum Teams working on
The sl errar product release, Uhe deeelaprment Tewme anall of e Seaom Tesarns cousd ool ly

define the definiton of "Dona.”

Each Increment is additive to all prior Iecrements and thoroughly tostod, cnsuring, that all
Increments wark together,

Lo Serurn Tearns malure il s especled That Uheie delinilions of ®Done™ will gqpond tainchide
mare stringent critaria for higher quality. Any one product or system should have a definition of

“Done that is a standard far any work done on it

End Note

Serum is free and offered in this Guide, Scrum’s eles, arlifacks, events, and rules are immutable
and .1|lh.-|:||.|5|'| irrlplrernr*nlint; |::-r||l|r jir s al Scrurn s FJ-C:IHhiI:IIH. Thes remaal | is ol Seeoren, Soiem sxisks
anly in its entirety and functions well a8 a container for other technigues, methodologes, and
practices.
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APPENDIX C

CONCEPTUAL FRAMEWORK

My conceptual framework includes the sensitizing concept that requirements are
constructed rather than gathered. Another concept is that that information systems do
not have requirements, but rather stakeholders have requirements in the form of
expectations. Requirements for information systems are subjective expectations based
on each stakeholder’s perspective, knowledge, experience, and understanding. With
multiple stakeholders, the likelihood for conflicting expectations is high and so a
collaborative process involving both constructivism and social construction of
knowledge is required to reconcile the conflicts and generate a common
understanding among all stakeholders. The result of successful, constructive
collaboration among stakeholders is a set of constructed requirements.

Missing from this framework are the specific challenges that cause gaps in
understanding among stakeholders for information. In other words, what challenges
are encountered by stakeholders when identifying requirements for information
systems? That is the question addressed by this study.
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APPENDIX D

INITIAL INTERVIEW GUIDE
Each participant will be separately given the below three prompts to think of incidents.
Ideally, each participant will provide three separate incidents, but some may only be able
to provide one or two incidents. The same questions will be asked about each incident,
with additional probing questions asked when determined appropriate by the interviewer.
In the unlikely event where a participant does not recall an incident where the
information system did not meet requirements, use an incident when requirements were

met but with challenges encountered during the requirements process.

Prompt #1: Think of the most recent time when you were involved with an information
system that was either purchased or developed and did not* meet the requirements.

(wait for participant to recall an incident)
Questions: (same questions will be asked after all 3 prompts to each participant)

1. Tell me about the project. (Validates the participant has an appropriate incident
in mind, and also provides background that may be further examined later.)

2. What factors led to the requirements not being met?
3. What could have been done differently to improve the likelihood of success?
4. What was your role on the project? (Clarifies the participant’s perspective)
5. How did the project turn out?
Prompt #2: Think of another time when you were involved with an information system

that was either purchased or developed and did not* meet the requirements and had the
most significant impact on the organization.

(use same questions above)

Prompt #3: Think of another time when you were involved with an information system
that was either purchased or developed and did not* meet the requirements and generated
your feeling of “here we go again” during the requirements phase. (Targeting repeated
behaviors)

(use same questions above)

Extra question: What steps were taken to avoid repeating mistakes?
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APPENDIX E

FINAL INTERVIEW GUIDE

Each participant will be separately given the below three prompts to think of incidents.
Ideally, each participant will provide three separate incidents, but some may only be able
to provide one or two incidents. The same questions will be asked about each incident,
with additional probing questions asked when determined appropriate by the interviewer.

In the unlikely event where a participant does not recall an incident where the
information system did not meet requirements, use an incident when requirements were
met but with challenges encountered during the requirements process.

Introduction: Over the next hour I will be asking you to recall 2 or 3 projects from your
career. I’ll first ask you about a recent project and then later ask you about projects from
earlier. How many years have you been working with information systems?

Prompt #1: Think of the most recent time when you were involved with an information
system that was either purchased or developed and did not* meet the requirements.

(wait for participant to recall an incident)
Questions: (same questions will be asked after all 3 prompts to each participant)

1. Tell me about the project. (Validates the participant has an appropriate incident
in mind, and also provides background that may be further examined later.)

2. What factors led to the requirements not being met?
3. What could have been done differently to improve the likelihood of success?

4. What was your role on the project? (Clarifies the participant’s perspective)

5. How did the project turn out? (If needed, may have already been answered)

Prompt #2: Think of another time when you were involved with an information system
that was either purchased or developed and did not* meet the requirements and had the
most significant impact on the organization.

(use same questions above)

Prompt #3: Think of another time when you were involved with an information system
that was either purchased or developed and did not* meet the requirements and generated
your feeling of “here we go again” during the requirements phase. (7argeting repeated
behaviors)

(use same questions above)

Extra question: What steps were taken to avoid repeating behaviors? (if needed, may have
already been answered)
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APPENDIX F

INFORMED CONSENT

David L. Gibbs, a Ph.D. student in the Adult, Professional, and Community Education
program at Texas State University-San Marcos, is conducting a research study entitled
Constructing Requirements.: A qualitative study of the challenges associated with
eliciting requirements for information systems. This research project will be used to
complete the dissertation requirement for the Ph.D. degree. David may be contacted at
(512) 698-8707 or dgibbs@txstate.edu. The Dissertation Committee includes: Dr. Ann
Brooks, Chair, Dr. Joellen Coryell, Dr. Steve Furney, and Dr. Tiankai Wang. All
committee members are faculty at Texas State University and may be reached through
the Education Department at (512) 245-8084.

The purpose of this study is to identify and document the challenges experienced by
practitioners eliciting requirements for information systems projects. Why is it so difficult
to communicate system requirements? Once these challenges are identified and better
understood, future research and practice may help address the challenges and improve the
success rate of information systems projects.

You are asked to participate in an interview for this research study because you have
valuable experience as a practitioner working with requirements on large, complex,
information systems projects. Participants in this study are either known to David as
having at least five years of relevant experience or have been recommended by other
practitioners.

Your participation will be to recall up to three projects where you were involved with
information systems requirements and to answer a few questions about challenges you
experienced on each project. The interview is expected to last approximately 60 minutes.

The interview will be digitally recorded in order to ensure accuracy. Your identity will be
kept confidential at all times and will never be published. David will personally
transcribe the audio recordings and one research committee member will validate a
sampling of the recordings to ensure appropriate processes are followed. Only the
original and one backup copy of the recordings will exist. In all writings, your responses
will be associated with a pseudonym and no personally identifiable information will be
revealed. David will keep the only list matching participant names and pseudonyms for
the purposes of correct identification should follow up or clarification be necessary. Once
data collection has been finalized, this list will be destroyed so no written link between
you and the data will remain. Data associated with this study will be locked in David’s
office or a safe deposit box when not in use and will only be shared or discussed with
members of the dissertation committee until publication. Data will be kept for four years
and then destroyed.
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No compensation is offered for your participation. However, your participation in this
study may contribute to research and practices that will improve the success of future
information systems projects.

Participation is voluntary and you may withdraw from the interview at any time or refuse
to answer any question for any reason without penalty, prejudice or jeopardy. Final
results from the study will be sent in an electronic format to all participants, while
maintaining confidentiality.

Any questions about this research project or your rights as a participant should be
directed to the IRB Chair, Dr. Jon Lasser at (512) 245-3413 or lasser(@txstate.edu or to
Ms. Becky Northcut, Compliance Specialist at (512) 245-2102 or bnorthcut@txstate.edu.

IRB Approval number: Application #EXP2012Z6144 granted IRB exempt status
12/03/2012)

Participant Signature & Date Researcher Signature & Date
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APPENDIX G

EXAMPLE MEMOS

Memo used to analyze data and initial codes

G = - Matrix.xlsx - Excel T H - B8 X
HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  ACROBAT Gibbs, David L. (Chief Technologist - Military Healthcare) ~ n
o
D17 M f\ There's an incentive to win the contract but not necessarily an incentive to be fully... There's a profit incentive. To bid something
B C D E -
1 CHALLENGES Intl, Case 1 Intl, Case 2 Int2, Case 1
Constructivism/Positivism Yes not so much requirements as much as the

understanding of what those requirements were |
guess would be.... In general your leadership gets
to an idea of they think they know what they want
and then the next guy comes in whether or not
they’ve read the requirements documents,
reviewed all the design documents, or how
leadership gets to the point of thinking they know
2 what they want can vary.

Turnover/Perspectives The turnover was such that you’d have documents
on requirements but nobody was around when
those documents were written. When it came
time to... When we were testing the system its not
like you could go and ask someone “what did you
mean when you wrote this?” Those people were
long gone by that time.

leadership gets to an idea of they think they know
what they want and then the next guy comes in

Another issue of turnover is also turnover of
program management. That happened fairly
routinely. That more or less changed everything.
Previous deals, previous agreements, previous
understandings went out the window.

3
4 |Dissappointment Yes
Power/Authority/Empowerment/Control These are not people you inherently want to
disappoint. They are more trusted than you
are with the boss and the boss’ boss. And so,
5 there is a political cost to that.

Postpone Conflict It was a difficult issue. We were really at an
impasse. Instead of dealing with that issue
then, fully and completely to adequate
resolution, we kind of tabled the issue. And
in tabling the issue it didn’t go away and

when it came time ta deliver if weas still -

Table | List @ HEE] 3

151



Memo used to analyze initial codes

H ©- 5 Matrix.xlsx - Excel 7T H - B X
M3 HOM INSE | PAGE FOR |DAT REVIE| VIEW |ACR | Gibbs, Davi.. vﬂ

Al | i Jfr | cHALLENGES v

A B C -
CHALLEMNGES _Intewiews Literature
Accountability
Assumptions
Blame
Communication Skills
Conflicting Priorities
Constructivism,/Positivism
Culture/Background
Deception
Disappointment
Distractions
Ego/Arrogance/Overconfidence/Inexperience
Existing vs. Custom Solution
Expectations (unstated)
Gender
Incentive
Interpretation/Understanding
Lack of commitment
Lack of Respect
Multiple Stakeholders (2many/2few)
Gmiﬁsiunﬁ,fCumpletenEES
Perfection vs. Good Enough
Postpone Conflict
Power/Authority/Empowerment/Control
Time Pressure
Timing of problem discovery
Top Down
Trust (too little & too much)
Turnuver,fPerﬁpectiVES

[V B+ = B B i VR, IR S W O [ S

[ I % I L N % D L R % T % B o I o8 B o R el el e = e sl e e =
LT« R B« SR ) B S R o I = T = = B B = (R B SR N R R

30 |Vague

31 |Waste (common result, fuels trust issues)

37 -
| Table | List * 2[4 3

= HH M -—F—+ 100%
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Memo used to analyze codes and tentative categories

BH S

Cc1

1

[ R RV TR

12
13
1
1
16
1
18

o =

-

EEEENERERERREE

el

A

ORDER
Concept
Concept
Include
Include
Include
Include
Merge
Include
Include
Include
Include
Include
Include
Include
Include
Include
Include
Merge
Merge
Merge
Merge
Merge
Merge
Merge
Merge
Merge
Merge
Merge
Merge

Matrii xlsx - Excel

Interpreting or including information based on culture/background/gender

HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ACROBAT
- fr | cHauEnGEs

B C D
TYPE ICHALLENGES I)\CT\ONS
Internal Constructivism/Positivism Demonstrating constructivism/positivism
Internal Turnover/Perspectives Changing people involved
External Power/Authority/Empowerment/Control Exerting power
External Trust and Respect Trusting and respecting others too much or too little
External Conflicting Priorities Delaying or avoiding conflict resolution
External Accountability Lacking accountability
External Lackof Recpect Disrespecting others
Exterpal Blams Blacing blams
External Multiple Stakeholders | i2ien) laveling stakehald
External Communication Skills Communicating ineffectively
Internal Expectations (unstated) Withheolding expectations
Internal Ego/Arragance/Overconfidence/Inexperience  Demonstrating arrogance/overconfidence/inexperience/egotism
Internal Lack of commitment Lacking commitment
Internal Assumptions Assuming
Internal Culturef/Background/Gender
Time Time Pressure Reacting to time pressures
Time Perfection vs. Good Enough Reconciling expectations and priorities

I~ y £ ) 5 fulE
Exictl s soluti
s | Wasctal It fuale truct 4
mterna Decepton
Interna! Top Down
Int | Omicsi Complat Lacking plat larity
internal Magus Lacking completenass or clarity
Time  PRostponsConflict
Table | List ® [l
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E
TENTATIVE CATEGORIES

Trust
Accountability
Turnover

Priorities

Priorities, Time
Accountability, Trust
Trust

FPower

Interpreting
Commitment
Interpreting
Interpreting

Time Pressure

Conflicting priorities

Gibbs, David L. (Chicf Technologist - Military Health... - ﬂ
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Memo in the form of an early abstract for possible presentation:

Session Title
Constructing Requirements: Evolving beyond hunting and gathering to improve HIT
project outcomes

Session Description (400 characters or less):

This session uses vignettes from real-world projects to identify common challenges
encountered when eliciting requirements for information systems and suggests a
constructive, collaborative approach to improve project outcomes. The information
presented applies regardless of whether agile, waterfall, or another lifecycle model is
followed.

Session Abstract (1500 characters or less):

Contrary to common expression, requirements for successful information systems are not
gathered, they are learned. More specifically, requirements are constructed knowledge
formed through active collaboration among stakeholders. Using vignettes from real-world
projects, this session identifies common challenges encountered when eliciting
information systems requirements and explains why evolving from gathering to
constructing requirements will improve success. Recommendations are made for how to
address the common challenges through collaboration.

Data were collected and analyzed using qualitative methods revealing patterns. Some
common challenges that emerged include perpetuating assumptions, avoiding conflict,
misplacing trust, misusing power, unrealistic time pressure, personnel turnover, lacking
commitment, and ignoring differences in people. These are social challenges, not
technology challenges, but their negative impacts on success are very real and can be
mitigated with a change of approach.

A core recommendation is to approach requirements as knowledge to be actively
constructed via collaboration, not passively gathered. Other recommendations include
ensuring all stakeholders are represented during collaboration, are committed to success,
and are empowered to fully engage. Power dynamics, egos, and cultural differences must
be proactively mitigated to achieve common understanding. It is also recommended to
verify requirements when stakeholder turnover occurs.

Learning Objectives:
1. List common challenges faced when eliciting requirements for HIT solutions.

2. Recognize circumstances that indicate potential failure.
3. Contrast the positivist and constructivist approach to requirements.
4. Classify requirements approaches by reflecting on previous projects.
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Speaker BIO (400 characters)

David Gibbs, MS, CPHIMS, has 30 years of professional experience with information
systems requirements, the past decade in federal healthcare with Hewlett Packard. David
is a doctoral candidate at Texas State University completing a Ph.D. in Adult,
Professional and Community Education. His research involves addressing challenges
encountered while eliciting requirements for information systems.

Session Background:

After decades of evolving processes, information systems projects continue to experience
low success rates due to issues with requirements. There is debate whether the success
rate of projects is around 30%, as reported in the annual survey from the Standish Group.
Among practitioners, there is clear frustration about the challenges experienced,
especially on large complex projects. Proponents of the agile model have demonstrated
improvements to success rates as compared to the waterfall model, but even the improved
40% success rate remains disappointingly low.

Data were collected about real-world projects and analyzed using qualitative methods to
identify emerging patterns of challenges related to requirements elicitation. The study
covers both software development and system integration projects, including many
related to health information technology (HIT). Sources of the collected data include
semi-structured interviews with experienced practitioners as well as published case
studies.

Common challenges that emerged from the study include perpetuating assumptions,
avoiding conflict, misplacing trust, misusing power, exerting unrealistic time pressure,
experiencing personnel turnover, lacking commitment, and ignoring differences in
people. These are social challenges, not technology challenges, but their impacts are very
real. The Standish Group report lists challenges that are more general yet related to those
above: lack of input from users, incomplete requirements, and changing requirements.

This session will include recommendations for addressing the common challenges that,
when ignored, have led projects to fail. A foundational recommendation is to approach
requirements for information systems as knowledge to be proactively constructed via
collaboration. Other recommendations are to ensure all current stakeholders are
represented during the collaboration and that all are committed and empowered to fully
engage. Power dynamics, egos, and cultural differences must be proactively mitigated to
achieve full engagement from all stakeholders. It is also recommended to verify
requirements anytime there is a turnover among the stakeholders.

The paragraphs below provide foundation for this session as well as example cases from
the data collected. As a teaching tool and for some humor, I will relate the evolution of
requirements approaches to the evolution of society from hunter/gatherer to the
information age.

Contrary to common expression, requirements for successful information systems are not
gathered or discovered, they are learned. More specifically, requirements are constructed
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knowledge formed through active collaboration of stakeholders. Too often, eliciting
requirements is regarded as the administrivia before commencement of the real,
challenging work. Such an attitude has doomed projects to fail. I suggest that
constructing requirements is an integral part of the real work for any information system
being developed or integrated.

Sociologist Gerhard Lenski’s typology shows the evolution of humans from hunters and
gatherers through agricultural and industrial societies. With each advancement, we
improved our ability to influence the future outcomes of our endeavors. Now we are in
the information age, yet we continue to gather requirements for information systems. We
need to evolve by changing our approach to recognize requirements as knowledge that
we must proactively construct.

Philosopher Auguste Compte developed the idea in the 1830s that a society engaged in
the quest for knowledge, or truth, progresses through three stages: theological,
metaphysical, and eventually the positive stage. Positivism promotes that rational,
justifiable assertions can be verified through math, science, or logic. In other words,
positivism holds that “the truth is out there” and can be gathered. Many information
systems professionals approach requirements with a positivist attitude, and projects fail. I
propose that requirements for information systems are not “out there”, but instead
originate in the minds of stakeholders as expectations.

Constructivism and Social Constructionism are more recently developed approaches to
truth and knowledge. Promoted by developmental psychologist Jean Piaget in the 1960s,
constructivism advocates that the physical world exists separately from our understanding
of it and that knowledge about the world is constructed by each individual based on
previous experiences. At about the same time, Peter Berger and Thomas Luckmann wrote
that knowledge is constructed by social interactions, popularizing social constructionism.
Together, these approaches can be applied to information systems projects to help drive
the evolution from gathering requirements to constructing requirements. This simple
change of attitude may have significant impact when combined with other contemporary
methods such as requirements engineering and agile. In fact, constructivism helps explain
why agile is effective.

Information system lifecycle models evolved from the waterfall model, through iterative
models, to the agile model popular today. While these models prescribe requirements
elicitation at different points in each respective lifecycle, the approach used to elicit the
requirements remain discretional. Many practitioners continue to gather requirements
with the same positivist approaches used for decades. Lists of requirements are often
collected via email or by requesting stakeholders fill out forms. These positivist
approaches have proven to yield limited success.

Constructing requirements adjusts the approach to acknowledge requirements do not exist
on their own to be gathered, they must be constructed through proactive collaboration and
reconciliation among the stakeholders. The requirements may indeed differ depending on
which stakeholders participate, and often change when stakeholders change.
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The waterfall model elicits requirements only at the beginning and does not
accommodate change to requirements from learning. Frameworks that follow the agile
model, such as Scrum, address requirements continuously. In Scrum parlance the
requirements are represented in the Product Backlog which is constantly updated by the
Product Owner as learning occurs. The Product Owner has responsibility for managing
the requirements, but is not the source of the requirements.

The source of requirements for an information system is the set of people who are
impacted by the outcome of the project, the stakeholders. Users, executive sponsors,
funding sources, and even the team members responsible for delivering the solution are
stakeholders. All stakeholders are potential sources of valuable knowledge of
requirements and constraints which can influence whether a project is ultimately
perceived as successful. Requirements are stakeholder expectations which must be
understood and unified before they can be managed or engineered.

Achieving a common understanding of requirements, and reconciling conflicts, requires
effort and a constructivist approach. In Scrum, the responsibility for promoting common
understanding of requirements is assigned to the Product Owner. In other models, this
task may be accomplished by project manager or a solution architect.

The presentation will include several vignettes from the data collected. Two
representative samples are included below.

One example of misplaced trust occurred when a customer awarded a contract to a
vendor who previously performed well in the developing custom software. Based on the
trust established between the companies previously, little time was spent eliciting
requirements for the new system. There was an attitude of “they already know what we
need”. Unfortunately, the individuals involved with the new project were not the same as
with the first project. Many assumptions were made by both customer and vendor.
Conflicts were delayed rather than being addressed immediately. Not surprisingly, the
project fell short of expectations. The result was a missed deadline impacting customer
operations, the vendor absorbing a substantial financial penalty, and a loss of trust
between the companies. One way to address misplaced trust is to “trust but verify”,
meaning the customer and vendor agree on periodic checkpoints to validate
understanding. In Scrum, this would be the Sprint Review.

Having diverse perspectives on a creative team is a strength and is desirable. However,
ignoring diversity among people is a recurring challenge. People are not interchangeable
machines with identical capabilities and knowledge. Each individual has not only skills,
but also unique perspective, experiences, cultural background, understanding, priorities,
and aspirations. One example where ignoring diversity was a challenge occurred on a
project to develop software for an insurance company. Requirements were gathered using
the terminology and concepts of insurance in the United States (U.S.). These
requirements were provided in writing to expert developers whose backgrounds were
strong in software, but not the jargon of the U.S. insurance industry. The developers were
not invited to participate during requirements elicitation and so did not have the benefit of
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exposure to the context of the requirements. The developers thought they understood the
meaning of the terms used to specify the requirements, but their interpretation was not
always correct for the unfamiliar context of U.S. insurance. When questions arose,
cultural differences hindered the development team’s effectiveness to clarify meaning of
the requirements. The outcome was software that met the wording of the requirements,
but not the intended meaning. Customers were disappointed. Had this diversity been
identified and addressed earlier the project might have been perceived as more
successful. Referring to a separate case study, Leviss wrote “a culture that inhibits direct
and open communication leads to diminished stakeholder input in favor of conflict
avoidance behaviors that often defeat the intent of HIT systems.” One way to address
diversity is to include representatives of the developer team along with all other
stakeholders as requirements are constructed and to ensure everyone feels empowered to
speak up and ask for clarification and address issues. Another recommendation is to use
technology such as instant messaging and virtual rooms to enable collaboration among
stakeholders in order to close gaps in common understanding.
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