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Abstract
Business leaders of global software companies invest a significant amount of human
capital, time, and funds for software innovation and development projects. However,
between 1994 and 2016, the majority of global software projects failed. Some business
leaders in software firms operate below a profitable level because they lack strategies to
improve software project performance. Grounded in the contingency theory, the purpose
of this qualitative multiple case study was to explore strategies managers in software
firms use to improve software project success rate and profitability. The participants were
6 software managers from 2 software firms in the District of Columbia, Maryland, and
Northern Virginia, who effectively used strategies to improve software projects’ success
rate and profitability. Data sources included company documents, field notes,
observations, and semistructured interviews. The thematic analysis process was used to
analyze the data. Four themes emerged: stakeholder requirement; testing, evaluation, and
training; communication; and project management process. The key recommendation to
software project managers is to implement frequent testing and evaluation of software
projects and provide employees with adequate training to perform their jobs efficiently.
In addition, project managers should meet stakeholders' requirements to improve their
success rate and profitability. The implications for positive social change include the
potential for managers in software firms to create job opportunities, provide social

amenities and welfare, and promote regional communities' economic development.
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Section 1: Foundation of the Study

Leaders in the software industry lack strategies to improve the innovation process
and quality of software and to reduce associated risks. From 1994 to 2016, 60% of global
software development projects failed, resulting in organizations operating below
profitable levels (Shahzad, Awan, Lali, & Aslam, 2017). Annually, the software industry
spends over $250 billion on software development projects, and most of them predictably
fail within 5 years (Office of Management and Budget, 2019; Shahzad et al., 2017). The
U.S. government spends $81 billion annually on software and information technology
(IT) development projects (Office of Management and Budget, 2019). According to the
Office of Management and Budget, about 80% and 71% of software project expenditures
in the United States are on schedule and budget, respectively. However, of all software
and IT development projects initiated worldwide in 2016, only 16.2% were on time (El
Yamami, Ahriz, Mansouri, Qbadou, & Illousamen, 2017). Thus, the impact of poor-
quality software and project failure remains a persistent problem for firm managers and
leaders in the industry (El Yamami et al., 2017; Maassen, 2018). The purpose of this
study was to explore strategies software managers use to improve project success and
profitability.

Background of the Problem

Business leaders of software companies invest a significant amount of human
capital, time, and funds for software innovation and effective quality management
strategies (Bugnar, Mester, & Fora, 2016; Shahzad et al., 2017). Software firm leaders

encounter global competition from traditional and nontraditional software sectors, such as
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software products developed through an open-source process, which threatens to disrupt
established product markets (Bolemen, Amrit, Kuhlmann, & Ordonez-Matamoros, 2014;
Schrape, 2017). The U.S. government spent $81 billion on software and IT development
projects in 2016, and only 80% and 71% were on schedule and budget, respectively
(Office of Management and Budget, 2019). Of all software and IT projects worldwide in
2016, about 16% met scheduled time (Shahzad et al., 2017). The continuing development
of software capabilities could improve organizational proficiencies while also creating
better employee job opportunities and a competitive market advantage (Ebert, 2014).
Leaders of software organizations should understand that having a myriad of efficient
strategies could positively impact profitability and add value to their business (Malaquias,
& Albertin, 2018; Shahzad et al., 2017). Research indicates that having a skilled
workforce, practical strategies, and quality software could generate higher profits and
market share and increase organization and employee longevity (Dawson, 2015; Ebert,
2014). The review of software innovation process strategies may reveal whether an
increase in software complexity could influence implementation failure (Shahzad et al.,
2017). Business leaders should understand the strategies for improving their firm’s
software project success and profitability.
Problem Statement

From 1994 to 2016, 60% of software projects failed globally (EI Yamami et al.,
2017; Shahzad et al., 2017). The U.S. Commerce Department in 2016 submitted a report
to the White House calling for a drastic reduction of defects estimated at 25 errors per

1,000 lines of code in the U.S. government-contracted, proprietary, and open-source



software (Black, Badger, Guttman, & Fong, 2016). Consequently, some software
business leaders operate below a profitable level, due to a lack of strategies to improve
software quality and reduce operational costs (Jindal, Malhotra, & Jain, 2016; Shahzad et
al., 2017; Yubin, Xiang, Yingquan, & Xiaolin, 2018). The general business problem was
that software projects typically fail due to leaders’ lack of skills and knowledge to lead
their projects effectively. The specific business problem was that some software leaders
lack effective strategies for improving the success rate of software projects to improve
profitability.
Purpose Statement

The purpose of this qualitative multiple case study was to explore strategies
software managers use to improve the success rates and profitability of their projects. The
targeted population consisted of six software managers from the District of Columbia,
Maryland, and Northern Virginia who have successfully implemented strategies to
improve software projects resulting in increased profitability. This study could contribute
to positive social change by providing software project managers with a better
understanding of software innovation project strategies that could promote business
growth and increased profitability, thereby improving local economies through job
creation.

Nature of the Study

Researchers may use any of the three research methods--qualitative, quantitative,

and mixed methods—in their studies (Gill et al., 2010; Gill, 2014; Johnson, 2015; Yin,

2018). According to Yin (2018), researchers typically select research methodologies



based on their research questions. | selected the qualitative approach to answer my
research question by conducting an in-depth exploration of the phenomena under study.
The quantitative method involves the application of deductive testing, empirical
measurement, and statistical analysis of preformulated hypotheses of the relationships
that may exist among identified variables (Dahl, Lariviere, & Coriere, 2017). The
guantitative approach form of investigation is highly structured and suitable for a study
with a large amount of data (Saunders, Lewis, & Thornhill, 2015; Tjaden et al., 2019).
The use of a quantitative research method for this study was inappropriate because | did
not intend to explore the relationship among variables or gather a large amount of data.
The mixed-methods approach combines qualitative and quantitative methods in a
single research study (Venkatesh, Brown, & Sullivan, 2016; Venkatesh, Brown, & Bala,
2013). Mixed methods would not have been appropriate for this study because the
purpose of the study was exploratory, which was achievable using the qualitative method.
The use of qualitative methods to identify and explore areas in an investigation (Dahl et
al., 2017) was consistent with the nature of this study. By using qualitative methods, I
was able to perform an in-depth exploration of the participants’ experiences. Researchers
have used the qualitative method to understand different study phenomena through the
use of rich data and thick descriptions (Deasy, 2018; Gustafsson, 2017; Manojlovich et
al., 2015). The qualitative approach was the most appropriate research method for this
study, because it enabled me to gain a better understanding of the complexities involved

in the improvement of software projects and profitability.



| reviewed the following potential designs for qualitative analysis: (a)
phenomenology, (b) ethnography, (c) grounded theory, (d) narrative research design, and
(e) case studies (Dahl et al., 2017; Moustakas, 1994; Goldschmidt et al., 2017; Yin,
2018). According to Moustakas (1994), a researcher needs to have an in-depth
understanding of the phenomenon before collecting data about the incident.
Phenomenological research designs require exploration of human experience, behavior,
and relationships. Qualitative researchers use a multiple case study design to explore
participants’ experiences (Shahzad et al., 2017; Yin, 2018). The multiple case study
design was most appropriate for this study because | explored strategies managers use to
improve software projects success and profitability.

Research Question

What strategies do managers use to improve the success rate of software projects
and profitability?
Interview Questions

Participants answered the following questions:

1. What strategies do you use to improve the quality of software projects in your

company?

2. How effective were the strategies in improving software projects?

3. What challenges did you encounter in implementing the strategies?

4. How did the strategies you used to improve software projects result in

increased profitability in your company?

5. How effective were the strategies in improving profitability?



6. What are the critical metrics you use to measure software project success

rates in your company?

7. What software project auditing practices do you use to measure improvement

in the software project and profitability?

8. What other information can you provide on strategies managers could use to

improve software projects and increase profitability.
Conceptual Framework

The contingency theory constituted the lens for viewing this study. Fiedler
developed the contingency theory in 1967. The contingency theory 's central premise is
that a leader's success depends on leadership style and situation, and extends to a service
context (Williams, Ashill, & Naumann, 2017). Using contingency theory, Tereso et al.
(2019) examined the extent to which key project management improvement initiatives
and embedding factors are dependent on organizational context, namely, the sector of
activity, organization size, geographic area, and project type. Fiedler's aim in advancing
the contingency theory was to help guide professionals in making project improvement
decisions.

IT firms use contingency theory to examine initiatives, such as corporate
standardization and tailoring of project management process tools and techniques (Tereso
et al., 2019). The leader’s effectiveness may impact subordinates’ behavior and job
performance (Fiedler & Mahar, 1979; Rose & Furneaux, 2016). The effectiveness of a
project group depends on the leader’s personality and the leader’s ability to control or

influence employees and the situation (Bons & Fiedler, 1976; Fiedler & Mahar, 1979).



The leader’s effectiveness in a project depends on whether task fulfilment or
interpersonal relations motivate the leader, and the extent to which the situation provides
the leader with control and a sense of security to accomplish the project. Fielder and
Mahar (1979) explained that different project situations require different types of leaders.
Other types of leadership styles are directing, which is useful when one is working with
a freelancer or contractors, and coaching leadership style, which is when leaders are
directing their team to achieve their vision. Researchers have used contingency theory to
evaluate leadership style, situations, and project improvements (Williams, Ashill, &
Naumann, 2017). The contingency theory was, thus, appropriate for exploring the
strategies managers use to improve software project success and profitability.

Definition of Terms

The following terms are used in this study:

Consumer evaluation: Consumer evaluation is an attempt to evaluate digital
product innovation to determine the difference between old and new products (Zhang &
Lee, 2016).

Contingency theory: Contingency theory is an organizational theory that claims
that there is no best way to arrange or organize the management of a corporation. The
ultimate way to lead an organization is contingent on the internal and external event.
(Northouse, 2016).

Innovation diffusion: Innovation diffusion is the architecture of the market
perception of an innovative product, and the end user of such a product is known as an

adopter (Bolemen et al., 2014).



International Organization for Standardization (ISO): I1SO standards set out
quality management system criteria and provide guidelines and tools for organizations
and companies to ensure that their products and services meet consumer expectations
(Almutairi & Weheba, 2018).

Open-system software (OSS): OSS is computer software whose source code is
made available to all. Users have the right to study, change, and distribute it without
restriction, as well as access to develop it in a collaborative manner (Dhir & Dhir, 2017).

Software development life cycle (SDLC): SDLC is a planning model that enables
standardization for planning and organizing and facilitates cost estimation (Kramer,
Sahinoglu, & Ang, 2015).

Software quality: Software quality is a multidimensional property of the software
product (Bubevski, 2013).

Total quality management (TQM): TQM is a management philosophy that aims to
improve the speed and quality of processes and productivity within organizations
(Hummour, Athamneh, & Al-balas, 2018).

User absorptive capacity: User absorptive capability is the ability of an individual
to understand new skills and perform a specific task (Kim & Cameron, 2016; Zhang,
2017).

Assumptions, Limitations, and Delimitations
Assumptions
Assumptions are facts that are considered to be accurate, but which individuals

cannot validate (Niven & Boorman, 2016). In this study, | made six assumptions about



the participants and their expected responses to the interview questions. The first
assumption was that the participants would respond truthfully and honestly to all the
interview questions. The second assumption was that participants would have a good
knowledge and understanding of managing software projects and overcoming challenges.
Managers and leaders in the software industry face challenges of poor-quality software
and project failure (El Yamami et al., 2017; Maassen, 2018). Thus, | assumed that
participants would be able to speak to these issues, even if they did not possess
knowledge of other areas. Business leaders may not anticipate the costs required, for
instance, for employees to gain new and necessary skills (Zhang, 2017). The third
assumption was that the interview questions were appropriate to address issues arising in
this study.

The fourth assumption was that the data collection mechanism of this study was
adequate and proper for collecting pertinent data suitable for the study. The fifth
assumption was that participants would be representative of the population under study
and proffer strategies for improving software projects and profitability. Lastly, although
Hahm (2017) asserted that software permeation into businesses affects individual
perceptions, | assumed that the ubiquitous nature of software permeation into businesses
would not change the participants’ perceptions and responses during the interview
process.

Limitations
Limitations refer to potential weaknesses in the research that the researcher

cannot address or resolve (Yin, 2018). There were three limitations to this study. The first
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limitation was inherent bias on my part that may have affected the study outcome, as the
research was a qualitative study. The second limitation of this study was the use of online
video or phone interviews to collect data from six participants from different firms and
cultures. The use of video or phone interviews does not allow the participants to relax,
show emotion, or behave naturally. The use of online video or telephone format for
participant interviews lacks a personal connection provided by an in-person meeting.
Therefore, online video or telephone interview format is a limitation for this study.
Researchers find it difficult to draw broad inferences because of individuals’ differences
and changes in organizational cultures (Hartwell et al., 2016; Saunders et al., 2015;
Vanova, Paulova, Rusko, & Hekelova, 2017). The final limitation was that software firm
project leaders, because of their role, lack knowledge of measurable strategies to fix the
problem of imperfect software project processes to minimize failure. Still, in sharing their
strategies, participants offered insight on ways to improve software projects and
profitability.
Delimitations

Delimitations are characteristics that limit the scope of a study or define its
boundaries (Alpi & Evans, 2019). The first delimitation was the selection of study
participants from different organizations, values, and cultures in the Washington, DC,
metropolitan area. The research location defined the geographic boundary and constituted
a delimitation of this study. The second delimitation of the study was that only software
project leaders of software development firms participated in this study, as opposed to

other types of project managers. The purposeful selection of participants defined the
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research boundary and constituted a delimitation of this study. If other types of project
managers were included in the study, there would have been variations in strategies
presented by participants, as each project type present its unique challenges. Thus, the use
of purposeful selection methods for participants narrowed the study findings to only
managers with specific experiences.
Significance of the Study

This qualitative exploratory multiple case study might contribute to business
practices by providing insight on strategies managers can use to improve software
projects and profitability. The critical issues for leaders are the improvement of software
projects and the maximization of profitability (Hammer, 1990; Khan & Malik, 2017). To
be effective, software project managers should understand the critical success factors for
improving software project profitability (Chen, Ahunbay, & Li, 2016; Rose & Furneaux,
2016; Scala, Micalizio, & Torasso, 2015). This study could reveal the best strategies and
practices that business leaders can use to improve software projects and profitability.
Contribution to Business Practice

The results of this study could help software project managers improve their
project success rates and profitability. Chen et al. (2016) advised managers to identify
strategies to improve their firms’ profitability. This study’s findings might contribute to
better business practices by identifying software process improvements and quality
management strategies that improve an organization’s profitability. Managers and
business leaders should identify appropriate recruitment, training, compensation, and

motivational strategies for their industry (Rose & Furneaux, 2016). Software project
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managers could also learn from this study’s findings the most appropriate recruitment,
training, compensation, and motivational strategies for their industry.

The study results might also help software project managers perform a
comparative cost analysis to determine whether to develop software in-house or
externally. The outcome of this research study might be significant for business practices
by providing business leaders with contingency theory tools to manage projects, enhance
product innovation, and improve quality in the software industry. The results of this study
might provide software firm leaders with new strategies for innovating software projects
and instituting positive organizational changes to improve software quality and reduce
the failure rate. Business leaders should enhance their competency and capability to
promote creativity and innovation within the organization (Hammer, 1990; Scala et al.,
2015).

Based on the outcomes of this qualitative multiple case study, software leaders
could enhance their skills and expertise in the software project innovation and
development process. With enhanced knowledge, managers could (a) establish a clear
sense of direction, (b) open communication channels between management and
employees, (c) create a collective sense of purpose, and (d) encourage employees to
acquire new knowledge (Scala et al., 2015). The results of this study could help software
leaders to establish a clear sense of direction and encourage knowledge sharing among
employees. By publishing the results of this study, software business leaders could learn
strategies for enhancing software project development, improve software project quality,

and improve firm profitability.
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Implications for Social Change

The results of the study might contribute to social change by adding knowledge
about overall software project improvements, quality, and profitability. Business leaders
should employ strategies for improving the skills, knowledge, and experience of
employees (Garcia & Coltre, 2017; Stephan, Patterson, Kelly, & Mair, 2016). The study
might help software business leaders to develop strategies for enhancing knowledge
sharing among software employees. Finally, business leaders might gain a better
understanding of ways to improve software employees’ development knowledge.

By studying the research outcomes, software project managers might influence
the cost of software development projects. Software project managers could enhance the
project development cost through the improvement of organizational operations,
efficiency, and profitability, which may increase the software firms’ competitive
advantage (Dolata, 2019; Khan & Malik, 2017). Researchers have demonstrated that
business growth and profitability help to strengthen local economies, create jobs, and
sustain small businesses (Stephan et al., 2016). Software business growth and
profitability could contribute to social change by strengthening local economies,
sustaining small businesses, and creating job opportunities, thereby improving the
welfare and amenities for local communities.

A Review of the Professional and Academic Literature

The purpose of this qualitative multiple case study was to explore the strategies

managers use to improve software projects and profitability in the District of Columbia,

Virginia, and Maryland. The overarching research question for this study was, What
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strategies do managers use to improve the success rate of software projects and
profitability? In conducting the literature search, | reviewed various software project
development models and strategies that might help to improve software projects and
profitability among software firms. | used Walden University Library databases,
including Academic Search Complete, ERIC, EBSCOhost, ProQuest Central database,
Lexus Nexus, and Google Scholar, to obtain sources. Sources includes recent periodicals
from various university libraries, journal articles, and different Internet sites. | conducted
electronic searches with the following keywords: leadership roles in software project
implementation, software development life cycle, software development and

outsourcing, International Organization for Standardization (ISO) regulations, Institute
of Electrical and Electronics Engineers (IEEE) regulations, software failure and risk
management, software risk assurance, and open-source software and competitive
advantage. Table 1 includes an overview of the literature review sources used in the

study.



Table 1

Summary of Literature Review Sources

Reference type > 5 years <5years Total
Peer-reviewed journals and
) 20 135 155
articles
Dissertations
_ ] 0 0
Non-peer-reviewed journals
Books 5 5
Government or corporate sites 3 3
Total 138 163

The literature review yielded resources which consist of 155 journal articles,

relevant government reports, published industry journals, rules and regulations, seminal

15

articles, and books. The reviewed referenced work includes 133 (87.10%) peer-reviewed

articles published within the 5-year window and three government standard rules and

regulations published within five years to the anticipated graduation date along with two

books. To add to the rigor of a study, researchers use the literature review to provide

detailed planning of the research investigation (Gnyawali & Song, 2016). | reviewed

extant and current literature to identify, describe, and analyze steps firm leaders employ

to improve employees’ skills that could help enhance software project success rate and

profitability. This literature review contains analysis and discussion of elements related to

the research question. The topics covered in this literature review include (a) contingency

theory, (b) the alternative conceptual framework, (c) software project improvement, (d)

software quality assurance, and (e) software risk management.
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Contingency Theory

The most appropriate conceptual framework for supporting the premise of this
study was Fred Fiedler’s contingency theory, which the researcher developed in 1967.
Thus, Mohammadi (2017) posited that the business world continues to undergo rapid
changes making it impractical for businesses to adapt without the help of software.
Therefore, business leaders should align their organizational processes with the
associated IT application and information systems. The contingency theory emphasizes
that leadership styles share similar characteristics in a broad sense; therefore, none of the
leadership styles could claim to be superior to others (Fiedler & Mahar, 1979). The
contingency theory was thus an ideal approach for exploring the strategies managers use
to improve the success rate of software projects and profitability.

Fiedler and Mahar (1979) explained that a leader’s effectiveness is contingent on
the applicable situation or environment. Fiedler (1967) argued that the best leadership
model is the contingency theory, a style that is flexible enough to allow for adjustment to
fit any organizational situation. Researchers have proposed the use of the contingency
theory and the least preferred coworker (LPC) scale to determine the suitability of a
manager to perform a leadership role within an environment (Fiedler & Mahar,1979;
Northouse, 2016). Fielder’s research was on forecasting the effectiveness of leaders by
measuring the LPC of an individual.

The LPC, as measured in the case of a manager, is a selection of previous and
present employees with whom the manager works well (Fiedler & Mahar, 1979). The

LPC is a rating of employees using a set of bipolar adjective scales (Fiedler & Mabhar,
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1979). When applying the LPC scale, a leader who strictly rates the subordinate least

favorable would score the least on the LPC scale. In contrast, a leader who leniently
scores the subordinate more favorable would score higher on the LPC scale (Fiedler &
Mahar,1979). Between 1964 and 1967, LPC scoring factors evolved to include essential
determining factors. The first essential factor is motivation. Fiedler (1967) explained that
the higher the LPC a leader possesses, the more motivated the leader would likely be to
achieve a targeted goal. The second essential factor assumes that the higher a leader's
LPC, the closer the relationship the leader would tend to establish with the employees
(Fiedler & Mahar,1979). Fiedler and Mahar (1979) stated that leaders with high LPC are
more likely to be supportive, empathetic, and eager to have an improved relationship with
others. Researchers have argued that a leader who scores low on the LPC scale is likely
to value the success and completion of tasks more than a leader who scores high on the
LPC scale (Fiedler & Mahar,1979).

Furthermore, Zhang (2017) contended that contingency theory reflects
contextualizing system utilization, focusing on the nature of the system, and identifying
contingency factors. The contingency factors include the task, system, user, and
leadership of the firm (Zhang, 2017). The fundamental premise of the contingency theory
is its best-fit scenario aspect, which is that a leader could control factors such as an
employee’s performance and software testing technology, and to a certain extent, the
culture within the organization, to help achieve the desirable outcome (Kim & Cameron,

2016; Tosi & Slocum, 1984).
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Fiedler (1967) stated that leadership style is a result of the leader’s accumulated
experiences over his or her lifespan. The effectiveness of a task group depends on two
main factors: the personality of the leader and the extent to which the situation gives the
leader power, control, and influence over the subordinates and the situation (Bons &
Fiedler, 1976; Fiedler, & Mahar, 1979). The leader's effectiveness may impact the
behavior and job performance of the subordinates (Fiedler & Mahar, 1979). Software
project managers could use the contingency theory constructs to improve the success rate
of software projects and profitability of their projects.

The fundamental construct underlying the contingency theory include intrinsic
and extrinsic factors that impact the organization’s employees. The intrinsic factors that
influence job satisfaction (dissatisfaction) are (a) vision of need, (b) effective plan, (c)
previous success, (d) education of stakeholders, (e) expert knowledge, (f) user support,
(9) leadership style, (h) emotional intelligence, (i) investment in knowledge, and (j)
motivation (Jacob & Jenkins, 2014; Rose & Furneaux, 2016). Similarly, the extrinsic
factors that support job satisfaction include (a) a sense of satisfaction derived from
accomplishing a job, (b) an employee's sense of personal achievement, (c) the level of
incentive remuneration allotted to employees, (d) the level of empathy displayed for
employees and their families, (e) provision of true and honest feedback to employees, (f)
inclusion of employees in the firm’s cultural and social events, (g) provision of
mentorship to employees, (h) employees' opportunities to experience other firm functions

(job rotation), (i) flexible work opportunities for employees, and (j) shared leadership to
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create a sense of ownership and belonging for employees (Jacob & Jenkins, 2014; Rose
& Furneaux, 2016).

Intrinsic factors. In contingency theory, the ability to lead depends upon various
situational factors. According to the proponents of contingency theory, there is no best
form of administering and organizing a firm for decision-making (Bons, & Fiedler, 1976;
Fiedler, & Mahar, 1979). The underlying assumption in contingency theory is that
organizational decisions are equally contingent on the internal and external situations
surrounding the firm at any time. Locke and Schattke (2018) argued that the terms
intrinsic and extrinsic factors are not appropriate to infer to humans as an attribute. The
term intrinsic means a factor inside an entity, while the definition of an extrinsic factor is
outside an object (Locke & Schattke, 2018). According to Yan and Nair (2016), when
adopting the contingency theory, researchers can explore whether the external context
moderates internal structure and the effect on project outcomes. Managers could use
aspects of the contingency theory approach for improving the success rate of software
projects and profitability.

The contingency theory, as applicable to software project improvement, suggests
the deliberate and iterative application of 10 characteristics. Some of the characteristics
are the vision of a need, development and deployment of an effective plan, an
organization’s previous success, education of stakeholders concerning the needs for the
project, and acquisition of expert knowledge and technical details at all levels. Other
features include (a) user support, organizational policy, administration, interpersonal

communications, and relationships; (b) leadership style; (c) emotional intelligence; (d)
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investment in knowledge; and (e) motivation (Jacob & Jenkins, 2014; Rose & Furneaux,
2016). Managers could apply the 10 characteristics of contingency theory to improve the
success rate of software projects and profitability.

For software innovation, a leader should have the foresight to envision an
outcome. Upgrading an existing system is a complicated endeavor because of the need to
verify and certify every aspect of the process, including legal issues, stakeholder support,
available skill sets, and the current market (Jacob & Jenkins, 2014; Rose & Furneaux,
2016). Because the field of software development has become fluid, leaders in the
software industry should consider how to become proactive in developing and
implementing effective plans to stay above disruptive forces (Jacob & Jenkins, 2014;
Rose & Furneaux, 2016). Managers could use the contingency theory approach to
develop and implement effective plans to improve software project success rate and
profitability.

Aruna (2016) demonstrated a positive correlation between project management,
planning, and performance. Aruna argued that customers have become increasingly
knowledgeable by applying the concept known as consumer valuation. Therefore,
business leaders should build on their previous organizational successes rather than
introducing an unproven concept. software quality involves understanding and fulfilling
the customers' desired requirements (Aruna, 2016; Rose & Furneaux, 2016). A crucial
salient factor for a successful leader is managing the firm's dependence on and support of
stakeholders (Jacob & Jenkins, 2014). The acquisition of expert knowledge and technical

details at all levels is crucial for leaders to develop appropriate strategies for practical
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innovation (Koskinen & Krogh, 2015; Rose & Furneaux, 2016). Managers could improve
the success rate of software projects and profitability of their projects by applying the
contingency theory concepts.

Managers should ensure user support, organizational policy, administration,
interpersonal communications, and relationships at all levels of the organization. Aruna
(2016) posited that customers consider a product or service as high quality and acceptable
if it meets or exceeds their needs. Leadership style is the underlying need structure of
individual leaders that motivate employees’ behavior in distinct leadership environments
(Choi, Kim, & Kang, 2017; Coveilli & Mason, 2017; Van Wart, 2013). Leadership style
is a moderating factor to human and employee behavior, depending on the nature of the
desired goal (Choi et al., 2017). By adapting the contingency theory approach, managers
could enhance their leadership style and skill, which might improve software projects’
success rate and profitability.

Business leaders can use their leadership style to improve organizational
performance. Researchers have examined the effectiveness of leadership styles and
concluded that there are two forms of leadership (Choi et al., 2017). The first type of
leadership, which emanates from the formal team membership, is transformational
leadership while the second type of leadership is known as a distributed or shared
leadership style (Choi et al., 2017). Both forms of leadership are essential for a leader to
contribute positively to the team’s and organization's effectiveness. Choi et al. (2017)
explained that leaders who use the transformational leadership style seek to foster team

effectiveness and improve productivity. The general belief is that shared leadership
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enhances a team’s organizing and planning efficacy (Choi et al., 2017; Jacob & Jenkins,
2014). By implementing the contingency theory approach, managers could enhance their
leadership style, skill, which might help to improve software projects success rate and
profitability of their projects and convey confidence to the workforce.

An essential quality of a good leader is emotional intelligence. Emotional
intelligence is a trait that helps enhance a leader’s quality and enables him or her to
exhibit empathy towards other people (Ybarra, Kross, & Sanchez-Burks, 2014).
Therefore, emotional intelligence is a trait that good leaders value because they believe
that it is essential to regularly deal with other people (Ybarra et al., 2014). Organizations
are increasingly embracing the concept of emotional intelligence or the concept of the big
idea because it enhances their management skills in terms of how they treat their
employees (Ybarra et al., 2014). Managers should implement CT approach to improve
the success rate of software projects and profitability.

The supervisor’s attitude and behavior could affect an employee’s performance.
Lam, Walter, and Huang (2017) suggested that supervisors are likely to exhibit hostile
and aggressive behavior toward their employees. A supervisor's undesirable behavior
may include resource deprivation which may often lead to employee's hostile reaction
(Lam et al., 2017). A supervisor's hostile behavior may make an employee harbor
negative feeling which may affect his or her psychological well-being and job
performance. Study findings have shown that employees are more motivated and likely to
stay longer with firms if leaders treat them with respect and empathy and if they establish

reasonable remuneration and rapport (Lam et al., 2017). However, monetary rewards
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alone may not be adequate to improve the lives or well-being of employees (Lam et al.,
2017). Creating additional and varied compensation schemes, such as allowing
employees to contribute ideas and rewarding those ideas could create a positive
environment and a sense of ownership, belonging, and trust among the employees (Lam
etal., 2017). A project manager’s desirable behavior to team members could improve the
success rate of software projects and profitability.

Business leaders can improve software innovation development process and
quality by working with engineers that perform the actual work. Business leaders should
develop relationships and empathy with their subordinates to create a positive work
environment, build trusting relationships, and promote a sense of belonging and
ownership. For the organization to ensure social change, it should invest resources in
improving the work environment. For example, firms could assist the employees in
developing and nurturing emotional intelligence, a sense of community good, and support
employees having family difficulties (Valenti, 2014). According to Cerasoli, Nicklin, and
Ford (2014), if a leader’s goal is to have people perform a better job, the leader should
provide subordinates with a more enticing reward. Cerasoli et al. suggested that it is
essential that organizational leaders understand and buy into the concept of employee
motivation which is fundamental to a well-organized and well-run business (Cerasoli et
al., 2014). The next subsection contains the exploration and discussion of extrinsic
factors which might influence an employee's everyday life, including job performance.

Extrinsic factors. Fiedler’s contingency theory, also known as a leader-match

theory, is focused on the leader’s ability to manage an organization and how leadership is
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subject to various situational factors that influence operational decisions (Hoffman-
Miller, 2013). The contingency theory is an organizational theory which is supported by
the proposition that there is no best form for administering and organizing a firm and
decision-making (Bons, & Fiedler, 1976; Fiedler, & Mahar, 1979). Therefore,
organizational decisions are contingent on the external situation surrounding the
organization at any time. The contingency theory has extrinsic factors consisting of those
elements which are adjustable and controllable until the attainment of the best fit
scenario. Some indices leaders use to measure the effects of external factors include:

(a) the levels of satisfaction attained from accomplishing a particular job;

(b) an employee’s sense of personal achievement;

(c) the level of incentive remuneration allotted to employees;

(d) the level of empathy for the employees and their families;

(e) levels of sincere and honest feedback to employees;

(F) level of inclusion of employees in the firm’s cultural and social events;

(9) level of mentorship to employees;

(h) employees’ opportunities to experience other firm functions (job rotation);

(i) employees’ opportunities for flexible work hours; and

(j) the level of ownership and belonging created among the employees through

shared leadership (Cerasoli et al., 2014; Van Wart, 2013; Valenti, 2014).

In discussing extrinsic incentives and their role in predicting job performance,

scholars and business practitioners should note that intrinsic factors play a vital role in

employee performance. Cong and Van (2013) insisted that extrinsic incentives do not
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necessarily motivate employees to perform their work. However, a basic premise of
contingency theory supports the relationship between incentives and job performance
(Cerasoli et al., 2014). According to Feng, Morgan, and Rego (2017), capabilities are
complex bundles of skill and knowledge instilled in the organizational process such that a
firm performs well relative to rivals. By instilling organizational capabilities, business
leaders may transform the available resources into valuable outputs.

Semura and Hopp (2015) argued that human capital plays an essential role in
meeting the challenges for creation and development. Lyons, Buddie, and Purcell (2018)
posited that business leaders should make efforts to provide responsive and integrative
leadership development curricula and experiences essential for developing future leaders.
A significant argument derived using the contingency theory is that LPC is related to
lower performance than to a preferred coworker (Ellyson, Gibson, Nichols, & Doerr,
2012). The contingency theory is an ideal approach to explore the strategies managers use
to improve the success rate of software projects and profitability.

The contingency theory implies that interactions between leaders and current
events dictate leadership effectiveness (Ellyson et al., 2012). Therefore, a leader is
effective when he or she can demonstrate the ability or skill to manage real problems in a
given situation. According to Hoffman-Miller (2013), contingency theory aligns with
other behavioral theories concerning the cause and effect of leadership style on the
organization’s performance. The focus of contingency theory is on the importance of a
leader’s personality traits and the leader’s environment (Hoffman-Miller, 2013). Leaders

should act in ways that are consistent with a situation to be effective.
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Business leaders should embrace technological development to improve
organizational performance. Gama, Sjodin, and Frishammar (2017) contended that many
firms collaborate with external partners to advance technology development. However,
some firms find it challenging to manage the uncertain and non-specific technology
development process, especially those associated with external factors. If an external
factor is involved, the leaders may not have or share the same project management
approaches and control mechanisms. Researchers have indicated that inter-organizational
technology development is a problem because firms lack enough partner understanding
and struggle with aligning business objectives (Gama et al., 2017). Finally, the task-
motivated and relationship-motivated contexts of the contingency theory are dependent
upon situational variables, such as structure, power, and relationships with subordinates
or other outside factors such as customers and market environment (Valenti, 2014).
Managers should implement contingency theory approach to improve the success rate of
software projects and profitability.

Many researchers have examined the application of contingency theory in
business practice. Waters (2013) employed the contingency theory to examine the role of
leaders in building public relations and found the theory useful. Raich et al. (2014)
contended that because leaders often face the challenge of managing and maximizing
profitability, they are more likely to pursue innovation processes to reduce software
errors and maintain critical knowledge capital in the organization. Similarly, Waters
posited that the leader's traits are not enough to determine success in managing and

leading all professional scenarios. Burstrom and Wilson (2018) posited that the role of a
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manager is essential to the efficient operation of a firm in terms of planning, execution,
and managing day-to-day activities and long-term objectives. The manager’s role in five
significant aspects involving development, anchoring, re-organization, routinizing, and
positioning are essential for the efficient operation of various project sizes (Burstrom &
Wilson, 2018). The contingency theory is a useful tool that managers could use to
improve business performance.

Joslin and Muller (2016) aligned with Fiedler and Mahar (1979) regarding the
existence of a positive relationship between methodology and the characteristics of the
project's success, noting the crucial role of environmental factors and governance. The
suitability of the contingency theory as a project methodology and design depends on the
degree of alignment with the project environment (Fiedler & Mahar, 1979; Joslin &
Muller, 2016). Researchers have demonstrated that Fiedler's (1967) contingency theory is
a useful model for improving business processes and profitability (Chen, Chen, & Chang,
2017; Ericsson, Gingnell, & Lillieskold, 2015; Sapunar et al., 2016). If a leader adopts
contingency theory tenants to guide the identification of best-fit scenarios, the
organization would likely produce quality software, avoid failure, and clients' rejection of
the products (Ellyson, Gibson, Nichols, & Doerr, 2012). The contingency theory is the
most appropriate framework to effectively explore and reveal organizational leaders'
perceptions and experiences to improve software projects' success rate, which could
impact the profitability of the organization.

In this qualitative multiple case study, | used the contingency theory model to

examine the research question and the critical phenomenon under investigation. | studied,
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identified, described, and analyzed the strategies firm leaders use to improve employees'’
skill sets, produce high quality software, and reduce associated risks to maximize
profitability. Business leaders should carefully study the approach of using project
methods to advance organizational ideas and goals because each new project must align
with the firm’s strategic objectives and day-to-day business operations (Hyatali & Fai
Pun, 2016). Practitioners use the contingency theory concept to contextualize system
utilization, focusing on the nature of the system and identifying contingency factors such
as task, system, user, and leadership of the firm (Carlton, 2017; Zhang, 2017). The
contingency theory concept is suited for this study.

Business leaders should focus on individual team members' assessment approach
to determine their consistency with the contingency theory premise (Waraporn, 2015).
Practitioners' could use the contingency theory to predict software project quality, assess
associated risks, and ensure effective risk management. Some researchers studied the
improvement of the product innovation process to improve quality and risk reduction
(Waraporn, 2015; Carlton, 2017; Joslin & Muller, 2016), while other scholars
investigated customer relations and product acceptability (Sunyaev, 2013; Peeters &
Vaidya, 2016). In implementing contingency theory, managers should ensure that
individual team members align with the contingency theory premise.

Researchers have demonstrated that contingency theory conceptual framework
addresses collaboration between leaders and employees, which contribute to efficiency
and higher productivity in the workplace (Carlton, 2017; Zhang, 2017). The advantage of

collaboration between organizational leaders and employees include efficiency, improved
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software quality, organizational growth, facilitation of social development, reduction of
employee training costs, and increased performance (Stephan et al., 2016; Zhang, 2017).
Consequently, using IT to manage organizational knowledge could help to facilitate the
transfer of knowledge among employees, resulting in increased benefits to the
organization (Zhang, 2017). The contingency theory is the most appropriate conceptual
framework to explore the strategies that managers use to improve software projects’
success rate and profitability.

Related and Contrasting Theories to Contingency Theory

Many conceptual frameworks may apply to the improvement of the software
success rate and profitability. In this literature review, | considered theories and models
that provide insight into strategies that software project managers could use to improve
the project success rate and profitability. The results of the literature search indicated that
researchers had used various project performance improvement models to enhance
project performance. In this section, I discuss two alternative theories: the path-goal
theory of leadership and complexity leadership theory.

The path-goal theory of leadership (PTL). Evans created the PTL in 1970 and
is not specific to any situation. House (1971) modified the PTL into a more detailed
framework to incorporate situational variables. Other social scientists continued to refine
PTL after the original 1970 model (Northouse, 2016). The basis and root of the
associated variables of the PTL is Vroom's expectancy theory of 1964. The PTL includes
an element that points to a leader's role as a motivator (Asamani, Naab, & Ofei, 2016;

House, 1971). For example, leaders can increase rewards for subordinates if followers
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achieve a set goal. The proponents of the PTL concept provide a framework that leaders
could use to motivate followers.

The leader can also facilitate the path for employees to gain a pay-off by
clarifying goals, reducing obstacles, and providing more opportunities for employees'
success (House, 1971). Thus, leaders could enhance subordinates' satisfaction and
specifically, their satisfaction with the leader (House, 1996; Northouse, 2016). The
primary assumption of the PTL is that employees could be inspired and motivated if they
can effectively perform their jobs and gain higher skill and efficacy levels (Northouse,
2016). Project managers can use PTL to define achievable goals, clarify a management
path, remove obstacles, and enable subordinates to succeed (Northouse, 2016). The PTL
framework is not ideal for this study.

Some researchers have identified several weaknesses in the PTL framework
(Cote, 2017). Some of the weaknesses of PTL include (a) complex as noted through the
stages of evolution, (b) partial support based on many empirical studies for validity, (c)
results of the study have not provided a real correlation between the assumptions and
PTL, and (d) understanding the relationship between leader and individual on motivation
(Bordieri et al., 2016; Cote, 2017). The focus of PTL is on a leader choosing a behavior
based on employee and task characteristics to help employees along the path to reach
goal accomplishment (Northouse, 2016). Leaders exemplify PTL when they help team
members to set various goals and develop a path to accomplish the goals (Gordon, 2016).
| could not align the PTL framework with the full scope of this study. Therefore, | did not

use the PTL as a conceptual framework for this research.
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The complexity leadership theory (CLT). According to the CLT, adaptability

fosters performance and innovation development among interacting individuals, such that
they act in response to pressures and opportunities in their native environment (Uhl-Bien
& Arena, 2016). Walton (2016) contends that two broad approaches within CLT provide
either a search for simple generalizable rules that govern complex systems or
understanding complex systems within a specific environment. Extant research literature
shows that, in a complex environment, business leaders need more social capital
strategies to drive performance and innovation. Social capital refers to competitive
opportunities that arise due to individuals' associations with others. Two main aspects of
social capital are group cohesion and brokerage or mediation (Uhl-Bien & Arena, 2016).
The proponents of the CLT concept provide a framework that informs project managers
on the use of social capital strategies to improve performance and innovation.

Researchers described group cohesion as an individual's relationship with a group,
as well as their relationships with individuals in the group. In principle, a group is
cohesive when sub-relationships exist within the group (Uhl-Bien & Arena, 2016). There
is evidence that group cohesion provides benefits to individuals, such as information
sharing and the development of trust (Uhl-Bien & Arena, 2016). The CLT may be more
appropriate for human resource development when considering individual relationships
among groups. Therefore, CLT is not suitable for this research study because it deals with
the development of strategies that encourage personal relationships, and not those

concerned with functions and outcomes, such as software quality and risk reduction.
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Software Innovation Development

According to Camino et al. (2018), software firms should strategically and
methodically manage software project innovation to improve quality. Aldowaisan and
Hassan (2016) posited that a quality concept plays an essential role in the achievement of
operational excellence and appeasement of customers, which is critical to any business
success. In a multiple qualitative research study that focuses on software project
innovation development for the improvement of quality, the researcher should establish
management responsibilities. Quality management is the focus of software project
innovation process because of its complexity, the ambiguous nature of the many
decisions made during the innovation development process, and the number of persons
involved in the execution of the choices (Minamino, Inoue, & Yamada, 2016). The use of
quality management instruments in the assessment of the software innovation process
could help to improve operation management, reliability, and validity of the study output
(Minamino, Inoue, & Yamada, 2016). Quality management is vital in improving software
project success rate and profitability.

Researchers should focus on using an error checking process to explore the
possibility of producing a quality product outcome that would address, as much as
possible, the concerns of clients (Hyatali & Fai Pun, 2016). The understanding of the
innovation development process is essential to discovering what is wrong (faults) and
designing the strategies to improve the process that is not working correctly or needs
enhancement. Organizations, in recent times, have relied on a series of project

implementations mechanisms to boost organization strategic objectives. Leaders should
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study and understand the correct application of different concepts (Hyatali & Fai Pun,
2016). Hyatali and Fai Pun noted that organizations employ projects as strategies for
pursuing market advantage through competition in a dynamic business and operations
environment. By deploying projects, business leaders quickly implement tasks geared
towards adapting and transforming the organization. The management of the projects has
become the instrument and means for transformation and development of organizational
objectives.
Software Project Improvement

The other aim of this study was to explore the strategies software firm leaders use
to improve projects, software quality, and manage risk. Reflecting on the objective of this
study, the software project process improvement is a concept that managers often use in
the software industry to improve software quality, manage emerging risk, or disruptive
technology. Researchers argue that software development is a complicated endeavor that
may Yyield a different result in terms of quality and other objectives, depending on the
intended organizational goal, employee's technical know-how, and effectiveness of
management (Carlton, 2017; Kostalova, Tetrevova, & Patak, 2017). Managers should
understand the software project improvement concept to improve software project
success rate and profitability.

According to Carlton (2017) and Ebert (2014), the outcome of the software
project innovation process depends on the skill set of firm employees. Thus, the
effectiveness of the software firm leader is dependent on the appropriate situational

environment, which includes available skill sets and budgets (Carlton, 2017; Ogonowski
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& Madzinski, 2019). Leaders' level of emotional intelligence, among other factors,
enables them to demonstrate the ability to nurture and encourage subordinates to
effectively apply their skills to produce a quality product and improve profitability
(Caridi, Carmeli, & Arazy, 2016). The production of high-quality software may allow the
organization to achieve a more significant share of the market, gain competitive
advantage, and increase profitability.

Consequently, in the context of a business that is competitive and offers products
and technology with a short life cycle, software firms are expected to strategically
manage the project process (Camio, Romero, Alvarez, & Rébori, 2018). Waraporn (2015)
explored the management of the software development process that leads to the success
of overall projects. The most critical factor in software innovation development is the
composition of team members (Calton, 2017; Joslin & Muller, 2016; Waraporn, 2015).
Therefore, the results of this study could be essential to the software project development
field, because the focus is on the individual team members and not software development
factors.

According to Camio et al. (2018), the software industry is becoming increasingly
important in businesses and producing necessary business software requires effective
strategies to affect software innovation. The ubiquitous demand for a customized
software application for different needs such as marketing, customer relations, and
hardware synchronization, makes it essential that leaders find effective strategies for
meeting business requirements (Muschevici, Proenca, & Clarke, 2016). Software leaders

should formulate ideas and strategies to fulfil the hardware compatibilities challenges,
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customer needs, and marketing requirements (Muschevici, Proenca, & Clarke, 2016). In
small businesses, a leader keenly focuses on identifying key capabilities and strategies
that would lead to the achievement of favorable outcomes.

In some cases, an improved software project process could help to resolve the
problem of poor software quality. Improvement of the software project process might
highlight other issues existing in the organization, such as inadequacy of existing
hardware and a knowledge gap among users. A software project goal is often to improve
a bad situation, but in situations that the innovation or improvement endeavor fails, it is
often very costly for organizations undertaking the project (Fisher, Kim, & Cummings,
2018). Fisher et al. examined the issue of abandoning innovation projects and stated that
change has a higher value for each user, making each user less likely to quit. Business
leaders should use timestamps to determine when to quit an innovation project. At the
same time, people and firms should decide when and whether to abandon an innovation
project based on their direct experience with the practice (Fisher et al., 2018). Some of
the reasons why firms abandon innovation are day-to-day work requirements, the
popularity of software in the firm, and people’s experience of the innovation project
(Fisher et al., 2018). Managers could benefit from research on strategies to improve
software project success rate and profitability and minimize abandonment of innovation
projects.

Tonelli, Zambalde, Jose de Brito, and Bermejo (2016) suggested that firms
conduct a thorough investigation before embarking on any innovation project. According

to Tonelli et al., some research results have shown that a highly competitive business
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environment may involve software products and technology that can be disruptive to the
existing situation or marketplace. Based on the disruptive circumstances, researchers
have encouraged leaders to manage the software innovation project systematically and
strategically. Managers of the software innovation project should be decisive and use
intervention tools, which could help adjust key deficient variables and improve software
quality (Camio et al., 2018; Jackman, Crust, & Swann, 2017). Managers should use
adequate strategies to improve software project success rate and profitability.

Researchers have demonstrated that software innovation can play a significant
role in keeping the organization viable, profitable, and competitive in the market arena.
Tonelli et al. (2016) emphasized that the ability to affect innovation should align with the
operations and ability to audit the current firms' portfolio of solutions effectively.
Similarly, Seago (2017) argued that organization engagement objectives should focus on
using appropriate criteria to evaluate governance, risk management, and controls of a
project. Managers must understand the extent to which management and the board have
established adequate criteria to determine when objectives and goals are met (Tonelli et
al., 2016). Business leaders might view the success of software projects from the
perspective of meeting the organizational objectives and goals.

Project managers should develop strategies to improve software project success
rate and profitability. The concept of the ambidextrous organization describes the
capacity of the organization to compete in mature markets while developing new
products and services for emerging markets (Tonelli et al., 2016). Firm innovation

activity is a mutual endeavor between local action and institutional logic (Tonelli et al.,
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2016). Tonelli et al. demonstrated that the process of becoming ambidextrous is anchored
in three stages that shed light on the relationship between logic and actions. The findings
from Tonelli et al.’s study is particularly important to this research exploring the
strategies managers use to improve software projects and profitability. Tonelli et al.
highlighted three essential strategies, namely, the formulation of the initial reaction to
conflict, stabilization mechanism, and the dynamics between action and response. These
three strategies might be helpful for the software firm leaders looking for ways to
understand, analyze, and device new approaches to a problem of low-quality software
and projects in general.

Eito and Sicilia (2017) explained that innovation project management is a branch
of management that studies the rules and regulations managers use to oversee the
generation, diffusion, and adoption of an innovation project, including the associations
between inputs and outputs. In the software industry, many small software companies
with limited resources operate as sub-contractors. The small software firms develop
software modules that integrate into larger companies' commercial or industrial systems.
Rose and Furneaux (2016) defined the software innovation project as the ability to
produce new and useful software systems. Rose and Furneaux argued that it is an
essential capability for software and information system developers alike. Continuous
development of innovative products is crucial to the survival of small software firms.

Scholars who study software development project literature have traditionally
focused on automation and efficiency, while the innovation project is given little

consideration in the software development context (Ancveire, Gailite, Gailite, & Grabis,
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2015). Consequently, there is a gap in understanding how software production and
process innovation is implemented and managed. Researchers posited that many studies
did not pay much attention to synthesizing prior learning or providing perspective on
integrating the key concepts which focus on software innovation project research
(Gillespie, Otto, & Young, 2018; Rose & Furneaux, 2016). The focus of this study was
on the strategies that managers use by to improve software projects and profitability.
Project managers can achieve improvement in software project success rate and
profitability through improved planning, process, and quality, as well as reduction of
risks that might emanate from software and project failure.

Rose and Furneaux (2016) studied software innovation projects using a systematic
review of the literature. They identified two essential forms of software innovation
projects, namely, software product and service innovation and software process
innovation. According to Rose and Furneaux, the most common form of software
innovation project is the software product and service innovation project which results in
novel and essential codes, and consequently, the creation of new software applications
and functions. Software process innovation projects involve the formulation of tasks,
norms, and formal or informal procedures, and may include new tools and techniques to
help developers better organize their jobs. Managers of software projects could benefit
from research on strategies to improve software project success rate and profitability.

Rose and Furneaux (2016) identified four categories of software innovation
project drivers to include managerial drivers, knowledge drivers, team process drivers,

and infrastructure factors. Managerial drivers influence the management of all aspects of
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software innovation projects, such as monitoring, directing, and controlling. Knowledge
drivers are factors linked to the acquisition and leverage of knowledge from internal and
external stakeholders, and the relationships developed with these stakeholders (Babar,
Ghazali, Jawawi, & Zaheer, 2015). Team process drivers underlying the software
innovation project relate directly to software development team and its selected process
(Rose & Furneaux, 2016). The process involves all the software innovation processes,
including the release of new software and deployment to the client's location. Before the
software release, leaders should transparently conduct quality assurance check activities
to instill confidence in the customer (Chapman, White, & Woodcock, 2017; Sunyaev,
2013; Ghani, Bello, & Bagiwa, 2015; Ghani & Bello, 2015). The focus of this study
included an understanding of how project managers can effectively implement and
manage innovation projects to produce quality software.

Tomanek and Smutny (2014) studied the conceptual methodology for web
development projects, centered on the project management adaptation of the Agile
Development Process. Tomanek and Smutny proposed a shift to the Agile method, which
they contend could improve the success rate of projects and mitigate some of the typical
issues when using other methods of project development and management. Tomanek and
Smutny demonstrated that the quality of the team leader and the scrum master made a
difference in terms of delivery of efficient services, and concluded that combining the
two methods will be more useful. Tomanek and Smutny’s study is essential because it
deals with software development approaches and their implications for high quality.

Sunyaev (2013) reviewed the agile principles from a framework perspective and agreed
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with Tomanek and Smutny's proposition to create a new and more suitable framework for
software development.

Ramasubbu, Bharadwaj, and Tayi (2015) investigated the software development
process diversity. They defined software development process diversity as a project
condition emanating from the application of various processes in the development
framework, which occurs at the request of the development team to comply with
contingencies and compliances. By analyzing data collected from 410 commercial
software projects by various firms, Ramasubbu et al. demonstrated that the diversity of
software processes decreased as they increased process compliance enforcement.
Ramasubbu et al. posited that project-level demands and compliance improve project
performance.

Software firms have tried several models of software development life cycles and
have not been able to pinpoint the universal better or more preferred model. Henriksen
and Pedersen (2017) argued that the use of agile development methodologies affords
more flexibility than other software development models. Similarly, Strode (2016)
analyzed the dependencies, in three instances, of the co-located agile software
development process, and displayed the process as a matrix with related rules and
instructions for associated dependencies, segmented into categories. An adaptive (agile)
practice can address multiple dependent variables in the software creation process (Fourie
& de Vries, 2017; Strode, 2016). Strode argued that agile practice would be a suitable

choice for organizing and collaborating on various projects. Strode's study is critical in
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the software industry because it concerns how to measure quality deliberately and
methodically during the planning and delivery stages of software development.

Singh and Gautam (2016) studied knowledge management and how it applies to
the attainment of quality in a finished software product. They proposed a mixed or hybrid
spiral framework. Singh and Gautam described the design as an integration of the spiral
model and knowledge management. Researchers have introduced the use of a hybrid
spiral model to improve quality, and explained that knowledge could come through
creative experiences, El, and intuition (Kim & Cameron, 2016; Singh & Gautam, 2016).
Therefore, the four specific factors relating to performance considered in this qualitative
case study include task, system, user, and leadership strategies.

Non-routine task. The software innovation development process is complex, and
S0 it is not easy to predetermine its outcome. Non-routine tasks are the degree to which
employees expect a job to match their exceptions (Kim & Cameron, 2016; Zhang, 2017).
The software development leaders may perceive a process as complex when there are
many uncertainties present that make execution less predictable. The uncertainties may
arise due to the lack of a predetermined structured framework. Consequently, employees
may tend to explore various featured options and may find a new way to accomplish the
task. Concomitantly, if employees incorporate non-routine tasks and functions as part of a
contingency factor, it may enable individuals to understand the demarcation between use
and performance (Kim & Cameron, 2016; Xiaojun, 2017). By understanding non-routine
tasks and functions, managers could improve software project success rate and

profitability.
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Perceived support for contextualization. Perceived support for
contextualization is the level to which an employee understands that the application of a
knowledge management system (KMS) can help supply context for knowledge
assimilation. The complexity of KMS makes a big challenge in its use to complete a
project. Because meaning is essential to achieving the full benefit of KMS, the
background is incorporated as a contingency factor to fully understand the relationship
between KMS and job performance (Kim & Cameron, 2016; Xiaojun, 2017). Project
managers should understand the relationship between KMS and job performance.

Absorptive capacity. Absorptive capacity is the employee's ability to assimilate
new skills and knowledge, and then apply that knowledge to accomplish a task. The
concept of absorptive capacity is, in general terms, the employee's ability to acquire
external knowledge and convert it for internal use to achieve competitive advantage (Kim
& Cameron, 2016; Xiaojun, 2017). An employee who uses KMS may use the results to
accomplish their tasks. The incorporation of the KMS process may explain the strong
association between KMS and job performance (Gok et al., n.d.). Studies have found that
many firms are hesitant to fund training and professional development, while many
employees have an interest in keeping pace with current skills in the field (Ertirk &
Vurgun, 2014). By training and developing the skills and capacity of team members,
managers might improve software project success rate and profitability.

Software Quality Assurance
The definition of quality varies depending on the source, but a salient thread

exists for what constitutes software quality. According to Sunyaev (2013), a major
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premise of software development project is having adequate quality, which includes
attributes such as the ability to reuse and maintain. Sunyaev explained that quality is in
two main categories of activities, namely, delivering a product with demanding quality
and making choices within stipulated constraints. Thus, Software Quality Assurance
(SQA) is crucial to assess the stability of software firms, product quality and
desirability, and the effect of a product on the firm’s financial outlook and sustainability.
Reviews of related literature showed that software quality is an ongoing process of
constructing a sustainable relationship, by assessing anticipated needs and fulfilling the
stated requirements of users (Shongwe, 2017). The software project success rate and
profitability depend on the extent of software quality.

According to Carrizo and Alfaro (2018), SQA comprises of methods, tools, and
techniques that allow enhancement of software quality and efficient management during
the development process. Despite known fundamental elements necessary in developing
a planned project, not all companies apply due diligence to protect the features that
ensure software quality (Carrizo & Alfaro, 2018). The company’s inability to observe
due diligence could be due to lack of sufficient funding, or lack of skilled staff to affect
required complex and complicated standards and tool required to produce quality
software. Carrizo and Alfaro posited that SQA’s central premise is to understand the
framework of quality that did not manifest in activities or functions, but in the manner
that the project group performs their jobs. The main objective of SQA is to control
software project quality. The most critical aspect of SQA is dependent on the use of

metrics to measure software quality and to assess the internal process mechanism
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(Carrizo & Alfaro, 2018; Honig, Lampel, Siegel, & Drnevich, n.d.). Managers could use

SQA to improve software project success rate and profitability.

Chen et al. (2016) developed an integrated SQA instrument for online pre-
planning, with the capability to check the software efficacy and the goals of validating
the software delivery of radiation to patients. Han (2018) suggested that software
trustworthiness is a combination of software static quality against performance and
conformance levels found in user evaluations and judgments. Consequently, the
difference between user requirements and correct software operational behavior dictates
the degree of trustworthiness the users perceive (Chen et al., 2016). Sato and Yamada
(2016) contended that it is essential to confidently review and test, to assure software
quality and review design requirements. By reviewing and checking each software
development process, managers could augment each process step and might lead to a
final product with higher quality.

Sadowski, Aftanilian, Eagle, Miller-Cushon, and Jaspan (2018) explained that
software bugs cost developers and software companies a great deal of money to debug.
Sadowski et al. indicated that some researchers had analyzed the use of bug-detection
capabilities in producing functional quality software. However, there are some reasons
why static detection is not the preferred tool for software engineers. Some of the reasons
include that static tools are integrated into the developers’ workflow or are too
exhaustive to run, not actionable, automatic, or trustworthy. For example, debuggers
might fail to detect errors or bugs un-manifested during manufacturing or software

development process (Sadowski et al., 2018). The detection of software bugs during
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development process could help to improve software project success rate and
profitability.

Business leaders should have a complete understanding of what constitutes
quality software in a current corporate environment, where software handles almost
every aspect of business decisions and operations. Sadowski et al. (2018) explained the
process that Google Corporation used to build quality software and maintain flexibility.
At Google company, nearly all developer tools are centralized and standardized except
for the development environment. Google made many parts of the infrastructure from
scratch and ownership is by internal teams, giving them the flexibility to perform
experiments, thereby gaining new skills. However, Google retains the ownership of its
source codes and documentation.

The vital aspect of Google’s software development concept is that the company
uses a single-source control system and a single monolithic source code repository that
holds all Google proprietary source code its developers use. All code in Google’s
repository originates from a customized version of the Bazel system. The Bazel build
system requires that all builds should be hermetic in form. Hermetic means the
declaration and storage of all inputs in source control environments for easy distribution
and parallelization of the builds (Currier, 2015; Sadowski et al., 2018). Therefore, before
any Google software engineer makes a change to any piece of source code, the engineer
must secure approval from the source code creator.

Although there are other details to Google software development process, the

essential lessons from Sadowski et al.’s study are streamlining the complex process,
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reduction of errors by integrating bug detection software to the testing process, and code
review integration. Other lessons from Google software development process include
compelling error-prone development teams to perform continuous testing, that compiler
errors are displayed early in the development process and are integrated into the
developer workflow (Sadowski et al., 2018). Consequently, the importance and
ubiquitous nature of software applications are increasing exponentially.

The software firm’s management of quality requires a crucial or essential
methodology for software development, quantitative evaluation, and analysis of
completed software products (Shahzard et al., 2017). In this context, a closer look at
characteristics that affect software performance is not often specific or explicit. Carrillo
de Gea et al. (2012) examined the differences among required engineering tools. They
contended that the tools must be specific to obtain the quality and reliability that the firm
stakeholder demands. Carrillo de Gea et al. argued that the typical estimation for project
management is to allocate approximately 10% of the effort to project requirements. Out
of the 15 successful software projects, Carrillo de Gea et al. examined, leaders dedicated
about 25% of the resources needed to meet requirements. Carrillo de Gea et al.
concluded that poor resource allocation towards requirements is a significant cause of
software project failure.

Researchers observed that efficient planning, use of automated tools, and efficient
resource allocation contribute to high-quality software products, and can also minimize
associated risks that might arise due to lack of structure (Calp & Kose, 2018; Teslia et

al., 2017). In the review of SQA literature, the failure of software projects and their
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implications on a business’ overall health becomes apparent. Use of software production
standards, such as those put forth in ISO/IEC, ISO/IEC 9126, ISO/IEC 14598, ISO/IEC
15939 and other IEEE or American National Standards Institute (ANSI), can guide the
creation of quality software. Managers should consider using established standards to
improve software project success rate and profitability.

ISO and ANSI standards have a salient common point, which is that the
framework depends on software engineers and leaders putting standards into appropriate
practice. For a firm to produce a positive and consistent software product, it must
institute an avenue through which leaders and employees can check software product
quality. According to Mazza and Azzali (2018), business leaders might lessen or reduce
risk control as firms consistently and increasingly comply with rules and regulations. An
organization should implement IT control scoping quality by employing an IT map of
financial applications, infrastructure services, a risk assessment, and the IT links with
the business. The audit fees are related to the quality of the software produced. Mazza
and Azzali argued that the outcome of the software product is dependent on correctly
segregating the duties assigned to different departments. Therefore, the benefits of
adopting segregating techniques are the ability to localize faults in software products and
resolve them before finalizing the product.

With the continued progress to incorporate software into most business and life
activities, the software industry has recognized the nature of the crisis facing the sector
(Khan, 2017). Therefore, researchers and leaders must take every action to improve the

situation. The root architecture, or premise of software error, is that any human being
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can cause software error, which in turn produces a defect in software codes and causes it
to fail (Bergmane, Grabis, & Zeiris, 2017; Sedaghatbaf & Abdollahi, 2018). There are
several gqualities inherent in software products that may not manifest during the process
of creating software. However, researchers and practitioners could use a well-thought-
out framework to mitigate unforeseen errors or blind spots that only display in a finished
output or product. Business leaders in software firms are making efforts to reduce or
eliminate risks associated with software to improve a firm’s outlook, profits, competitive
advantage, and sustainability.

Software Risk Management (SWRM)

Researchers have studied SWRM and defined software quality as the multi-
dimensional property of software products (Bubevski, 2013). Risk is present in every
project and could affect the quality of software and hinder the achievement of the
organization projected objectives and the client's expectations. Defective software, in a
severe case, could lead to catastrophic failure, as had happened in many well-publicized
cases (Chenarani, Druzhinin, & Kritskiy, 2017). Chenarani et al. defined risk as an
uncertain event or condition that may result in a positive or negative effect on at least a
project objective, such as time, cost, scope, or quality of the project. Similarly, Lindholm
(2015) defined SWRM as the practice of assessing and controlling risk that affects the
software project, process, or product. Khatavakhotan and Ow (2015) explained that the
most crucial argument about risk management is the alteration of risks to reduce its
effect. However, this ends up making it a challenge to manage. Project managers should

use proper risk management models to identify risk and monitor changes through the
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audit as the project progresses (Khatavakhotan & Ow, 2015). By minimizing or

eliminating software risks, managers could improve software project success rate and
profitability.

The virtual components of SWRM include data, codes, and documents which, in
conjunction with human resources, budgets, hardware, and scheduling, make up the
vulnerable assets of SWRM (Khatavakhotan & Ow, 2015). Bubevski (2013) adopted a
methodology Motorola developed in the 1980s to study software reliability, risk
management and customer satisfaction. The Motorola methodology has evolved into a
comprehensive improvement framework and software tool. Bubevski characterized the
conventional approach to managing software quality into two categories, namely,
analytical models and structural methods (Gonzalez-Marcos et al., 2016). Thus, Bubevski
(2013) advanced a new approach to software quality risk management, which uses a
combination of Six Sigma and Monte Carlo methods that researchers consider to be more
superior, robust, and sophisticated than other analytical methodologies. Examination of
the Six Sigma and Monte Carlo methods revealed that they are unrestricted concerning
analytics and structure that apply to other similar frameworks (Bubevski, 2013). This
study could assist managers to understand the strategies needed to improve software
project success rate and profitability.

According to Khatavakhotan and Ow (2015), managers set up SWRM models for
the evaluation and management of software projects. In 1991, Barry Boehm proposed the
first SWRM model, which has evolved and is widely used by other software developers

(Khatavakhotan & Ow, 2015). The extant literature review indicates that most research
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studies preceding Boehm (1991) risk management model were in two factors, namely,
risk management and risk control (Khatavakhotan & Ow, 2015). In a study of SWRM,
some researchers adopted COCOMO and COCOMO II, a concept that most project
managers use for estimating the cost in software production.

Drawing from research on software project risk management and the contingency
theory model, Barki, Rivard, and Talbot (2015) developed an Integrative Risk
Management Framework (IRMF). The IRMF outcomes are grounded in the concept of
best-fit scenarios between project risk exposure and how risk is controlled and managed.
Barki et al. (2015) tested the IRMF on 75 software projects. The results supported the
contingency theory model premise and increased project performance. The results
supported the idea that project risk management status should reflect the level of risk
exposure (Rivard & Talbort, 2015). Concomitantly, leaders working on a project with a
high level of exposure (risk) should consider using intensive data processing and analysis
(Rivard &Talbort, 2015). Understanding the level of project risk exposure could assist
managers to adopt appropriate strategies to improve software project success rate and
profitability.

Project managers use different criteria to determine the success of a project. Barki
et al. (2015) argued that the most suitable approach is dependent on the performance
criteria and standards employed, primarily when the goal hinges on staying within the
limits of the project budget. Consequently, successful high-risk projects tend to have high
levels of internal structural integration, preparation, and planning. Similarly, when the

goal of software is to achieve a specific performance level, high-risk jobs must require a
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high level of skilled and user involvement to be successful (Berki et al., 2015; Salama et
al., 2018). A high level of skill and user involvement are critical success criteria in
software projects.

Software development is a knowledge intensive task and firms rely on the
knowledge gained to develop quality software and become competitive in the industry
(Taube, Scroppo, & Zelechoski, 2018). Individual employees hold some critical
knowledge assets, and collectively, knowledge assets enable software firms to produce
high-quality software. Risk management is an essential skill in either the individual
worker or organizational leadership (Taube et al., 2018). Being aware of a strategy on
how to avoid the risk can help foster and better manage the risk environment (Taube et
al., 2018). Both Albano et al. (2017) and Shongwe (2017) contended that individual
employees' knowledge assets are fragile and need nurturing and updating to maintain
their value. Risk management skill is a critical success criterion in software projects.

Shongwe (2017) extensively reviewed the literature on Knowledge Management
(KM) practices in software engineering and identified practices, challenges, and benefits.
Shongwe identified four areas of KM research, namely, (a) software organization; (b)
software development process and teams; (c) testing regiment and development
methodologies; and (d) mitigating risks and roles in fostering learning in software
development organizations. The software teams create, acquire, store, and share
knowledge during the software development process (Shongwe, 2017). Shongwe

concluded that there is a strong association between the exercise of KM and learning in
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software development. Managers should understand the importance of KM and learning
in improving software project success rate and profitability.

Project success depends on the skills of team members involved in the software
project. Shongwe (2017) opined that KM is essential for the development of quality
software and the minimization of associated software risk, given the inherent
complexities in designing and producing software that has the intricate capability of
addressing specified business requirements. Albano et al. (2017) showed that, in the past,
technical prevention measures dominate risk management, despite the need for changes
in professional requirement. Foidl and Felderer (2018) stated that risk-based testing is a
frequently employed testing approach which utilizes identified risks of software systems
to provide decision support in all phases of the testing activities. Foidl and Felderer
conducted a case study using five open-source products. They demonstrated that a risk-
based testing strategy outperformed lines of code-based testing strategy when the number
of defects dictated is a consideration. Mogri, Mei, Qiu, and Bandyopadhyay (2018)
opined that developers on OSS platforms receive incentives tied to future monetary
rewards.

Project managers should ensure the quality of data during software testing. Ying
et al. (2018) argued that some researchers conduct defect detection with the assumption
that the training and future test data will be an area of software and the same distribution.
According to Ying et al., in all practicality, data sets come from different domains and
different distributions. Because external factors affect the data collected locally,

researchers should take care to examine data quality (Ying et al., 2018). Some researchers
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have demonstrated that the more thorough the software testing the fewer the defects, the
more the software meets client requirement specifications, less likely it is that the
software would fail (Chenarani et al., 2017; Foidl and Felderer, 2018). Controlling the
risk associated with software development takes place in the SDLC, which is organized
to ensure an orderly software development process (Shongwe, 2017; Sunyaev, 2013).
Failures in project management are often as a result of deviations in scope, which would
affect the cost, profitability, and feasibility of projects (Paver & Duffield, 2019). Project
managers should understand the project scope definition to improve software project
success rate and profitability.

The SDLC framework includes software architecture and design, development,
testing, and maintenance (Shongwe, 2017). SDLC differs in how it is applied from
organization to organization, but leaders and developers could use it to produce high-
quality software and minimize risk (Shongwe, 2017). Understanding software quality and
risk associated with failure means examining all characteristics and facets that constitute
software quality globally. According to Elzamly and Hussin (2015), software failure is a
risk fast emerging as the most critical element that affects business success. The threat
has become an issue of significant worry to businesses, due to the notable increase in the
complexities in software development and strategic position of the information systems
currently being designed, developed, and deployed (Elzamly & Hussin, 2015). Managers
should use SDLC to produce high-quality software and minimize risk, thereby improving

software project success rate and profitability.
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Elzamly and Hussin (2015) suggested that firm leaders should see software
emergent risk as an opportunity for improvement and enhancement to organizational
growth and competitive advantage. Fiedler and Mahar (1979) argued that corporate
decisions often take into consideration internal and external circumstances surrounding
the issue. Therefore, software leaders are not only dealing with the complexities of
producing quality software, but also with external forces such as clients, disruptive
technology, and the market. The information gain in this literature review might help
inform the researcher’s discussion of the concepts and strategies for software innovation
development, SQA, and SWRM.

The Profitability of Software Projects and Businesses

The world of business is rapidly expanding and increasingly competitive. The
profitability of software development projects has become a significant concern to
businesses because of the high cost involved in such endeavors. According to Camio et
al. (2018), software is becoming increasingly important in businesses. Software firms'
production of necessary business software requires effective strategies and appropriate
skill set to produce software that is error-free and meets the appropriate business
requirements. Researchers observed that it is becoming indispensable to undertake a
higher number of software projects at any given time for better resource optimization,
due to poor strategies and project management skills. Project managers should use
adequate strategies and possess excellent project management skills to improve software

project success rate and profitability.
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Software firms can always aspire to follow well-crafted strategies and a stipulated
plan and error checking mechanism. The outcome of adopting effective strategies, plans,
and an accurate fault dictation approach is increasingly profitable for business
organizations. The better the project management strategies that firms adopt, the higher
the business performance, yielding increased profits (Muschevici, Proenca, & Clarke,
2016; Yang-Rui et al., 2017). Yang-Rui et al. agreed that the ubiquitous demand for a
customized software application for different needs makes it essential that leaders find
effective strategies for meeting business requirements, which helps generate profit.
Software leaders should formulate ideas and strategies to fulfill hardware requirements
and customer needs, as well as marketing requirements (Muschevici et al., 2016). Project
managers could improve software project success rate and profitability by formulating
and implementing good ideas and strategies.

Software companies strategically and methodically adopt software project
innovation in order to improve quality as well as profit (Camino et al., 2018). According
to Aldowaisan and Hassan (2016), the software quality concept is a critical factor in the
achievement of efficient business operations and an increase in organizations' profit.
Software project's ambiguity and complexity require that managers delineate and delegate
responsibilities to other members of the software production team with appropriate skill
sets. The software project manager's due diligence will ensure improved software
development processes, quality, and profitability.

Project managers could improve software project success rate and profitability by

adopting quality management concepts. Minamino, Inoue, and Yamada (2016) posited
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that quality management concepts are a critical factor in software project improvement,
reliability, and profitability, and help to validate the study outcome. Project management
skills are essential for all the executives of software firms, not just for project managers.
A review of the literature on software project development revealed that approximately
34 percent of all the projects succeed, and the average software project has a 43 percent
cost overrun. Given the poor software outcome percentage and cost overrun, the better
means to improve software project management is to clearly define project objectives and
requirements that contribute to software project success and increased profitability.
According to Ravindranath (2016), the two sets of skills project managers must
possess to improve software project management are communication skill and flexibility.
Communication skills involve communicating with team members and having the
capacity to express ideas quickly and clearly to ensure that the team moves toward a
common goal. Flexibility requires that software project managers recognize that each
software project is unigue, because each software project requires a unique template,
technique, tools, and components. The software project manager ensures the
implementation of appropriate steps, components, and management suitable for the
project. Software managers can only be in control of the project by managing and
adjusting to the proper time and cost constraints. Software project management can only
be improved when managers deliver projects to a business that allows the realization of
the strategic benefit (Minamino, Inoue, & Yamada, 2016; Ravindranath, 2016). Project
managers should possess excellent communication skills and flexibility to improve

software project success rate and profitability.
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Transition and Summary

The purpose of this study was to explore the strategies leaders of software firms
employ to improve software project success rate and profitability in the Washington, DC,
metropolitan area. Section 1 contains the background of the problem, problem statement,
purpose statement, nature of the study, research question, and interview questions. Other
contents in Section 1 include the conceptual framework; definition of terms; assumptions,
limitations, and delimitations of the study; the significance of the study; and review of
academic and professional literature, including discussions on the contingency theory by
Fiedler.

In section 2, | reiterated the purpose of the study and discussed my role as the
researcher, participants, research method and design, and the population and sampling
strategies. Section 2 also includes discussions on the ethical research, data collection
instrument and technique, data organization and analysis techniques, and the validity and
reliability in research. In section 3, | presented an overview of the study and presented the
data from the study findings, including data from interviews and analysis of the
interviews. Section 3 contains discussions on the application to professional practice,
implications for social change, recommendations for action and further study, reflections,

and the summary and study conclusions.
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Section 2: The Project

In this qualitative multiple case study, | explored the strategies software managers
use to improve the success rate and profitability of their projects. In Section 2, | will
restate the purpose statement and discuss the researcher’s role, participants, research
methods and designs, population and sampling, and ethical research. Other contents of
this section include discussions on the data collection instruments and techniques, data
organization techniques, data analysis, and reliability and validity of the study findings.

Purpose Statement

The purpose of this qualitative multiple case study was to explore strategies
software managers use to improve the success rates and profitability of their projects. The
targeted population consisted of six software managers from the District of Columbia,
Maryland, and Northern Virginia who have successfully implemented strategies to
improve software projects resulting in increased profitability. This study could contribute
to positive social change by providing software project managers with a better
understanding of software innovation project strategies that will explore strategies
software managers use to improve project success and profitability This study might
further contribute to positive social change by offering employment opportunities and
generation of income to employees, which may benefit their families, thereby boosting
the local economy.

Role of the Researcher
The primary functions of researchers in qualitative studies are the organization

and collection of data for analysis. The researcher’s principal purpose is to become



59

knowledgeable about the tool, framework, and design plan (Saunders et al., 2015; Yin
2018). Another essential role of the researcher involves the elimination of all bias from
the research, as well as having an elaborate plan to check for inherent bias (Coetzee,
Hoffman and de Roubaix, 2015; Cugini, 2015; Lolis & Goldberg, 2015). | understood the
research problem and used bracketing, reflexivity, and member checking to mitigate my
personal bias and influence during this study.

The primary role of a researcher in a qualitative study is data collection.
Researchers dictate the nature of the data collection instrument, the research
requirements, and the protocol that governs the research design framework (Lyons,
Buddie, & Purcell, 2018; Yin, 2018). An essential role of qualitative researchers is to
investigate the presence of bias and take proper action to minimize or eliminate it.
Quialitative researchers should make deliberate and persistent efforts to eradicate
prejudice and faulty data collection and analysis (Lyons et al., 2018; Yin, 2018). In this
qualitative research study, | was the primary instrument for the research process. |
formulated the problem statement and research design and carried out data collection and
data analysis.

Qualitative researchers should follow the ethical guidelines stipulated in “The
Belmont Report: Ethical Principles and Guidelines for the Protection of Human Subjects
of Research (1979)” with the primary goal of protecting the rights of the participants
(Cugini, 2015; Lolis & Goldberg, 2015). The essence of the Belmont Report’s principles
and guidelines is to assist the researcher in avoiding the appearance of unfair treatment of

participants in the study (Coetzee et al., 2015). Researchers use the informed consent
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form to disclose to the respondents in advance the various aspects of the research in a
language that participants understand (Nusbaum, Douglas, Damus, Paasche-Orlow, &
Estrella-Luna, 2017). In compliance with the Belmont Report, | used the consent form to
provide participants with relevant information regarding the study. | ensured that the
participants comprehended the purpose of the interview and had the right to withdraw
from the study by e-mail, text message, or phone, expressing their intention to terminate
their support without any repercussion or penalty.

Quialitative researchers use multiple methods to enhance the validity of their study
findings. Triangulation is a useful tool for analyzing data collected through the interview
process to reach a decision (Saunders et al., 2015; Yin, 2018). The use of an interview
protocol, appropriate sampling strategy, and triangulation enables the researcher to
properly analyze the collected interview data, arrive at an important decision, and
produce a report (Burau & Anderson, 2014; Yin, 2018). | adhered to the interview
protocol (see Appendix A) and framework by securing approval to conduct the
interviews. Most researchers use an interview protocol to align the overarching research
question with the literature review and link the interview questions with the study
phenomenon (Fabregues & Molina-Azorin, 2017; Whitmore, Baxter, Kaasalainen, &
Ploeg, 2018). I used the interview protocol to guide my interactions with the participants
during the semistructured interviews. Pulley, Clayton, Bernard, Roden, and Masys,
(2010) pointed out that Belmont principle stipulates respect for persons, systematic
removal of all identifying information from the records, and the protection of the identity

of study participants. | incorporated coding and encryption technology to safeguard the
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research data and other information and to ensure anonymity and protection of the
identities of the study participants. | used coding and identifying alphanumeric keys made
up of letters and numbers to determine the participants as P1 to P6. The identification
method was useful in tracking participants’ information and other activities, such as
communication records associated with the study, as well as preserving their anonymity:. |
secured the data collected in a lockbox, which I will keep for 5 years. | will destroy all
the research data at the expiration of the 5-year time frame, per the industry best practice
(Greaney, Sheehy, Heffernan, Murphy, Mhaolrunaigh, Heffernan, & Brown, 2012). |
declare that I had no relationship with any of the participants in this study prior to the
beginning of the study.
Participants

The participants in this qualitative multiple case study research joined the study of
their own free will and with full consent. I selected participants who possessed the
requisite knowledge, experience, and competence to understand the complexity and
context of software project performance. According to Coetzee et al. (2015), researchers
should seek and receive participants’ consent before the commencement of the study. Six
participants with 5 years’ experience in managerial and innovation of software
development, who were presently employed in the software development field,
participated in this study. | requested permission and obtained approval to conduct this
study from the Walden University Institutional Review Board (IRB) before commencing

my research.
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The researcher and participants are crucial to the success of a doctoral study
(Saunders et al., 2015). | requested and obtained the names of potential participants from
the human resources managers of nearby software firms. | sent an introductory letter to
participate in the research study (see Appendix B) by registered mail to each potential
participant. In the letter, I introduced myself and explained the purpose of the research
study, eligibility for the selection of the participants, and the possible benefits that could
come from the study. Upon receipt of the letter of cooperation, | secured access to the
study participants by telephone, e-mail, and online video meetings. | did not pay any
compensation or fees to the participants for their involvement in this study.

The participants in this qualitative multiple case study research joined the study of
their own free will and full consent. | selected participants who possessed the requisite
knowledge, experience, and competence to understand the complexity and context of
software project performance. According to Coetzee et al. (2015), researchers should
seek and receive participants' consent before starting the study. Six participants, presently
employed and with 5 years' experience in managerial and innovation of software
development presently employed in the software development field, participated in this
study. I requested permission and obtained approval to conduct this study from the
Walden University Institutional Review Board (IRB) before commencing my research.

Participants' identities should remain anonymous to ensure their confidentiality
(YYin, 2018). The use of a coding process makes it easier to track participants' identities
and their information, and the use of encryption ensures anonymity (Coetzee et al., 2015).

| used a coding mechanism and encryption technology to ensure anonymity and to protect
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all participants' identities. The coding of the participants' identities involved using the
alphanumeric identification format system from P1 through P6.

The participants should have the right to withdraw from the study without
advance notice. The participant could withdraw from the study by sending an e-mail, a
phone call, or text message, at any stage of the study (Coetzee et al., 2015). All
participants replied by mail and agreed to participate in the study. Researchers should
safeguard the participants' information. | used an authentication mechanism to encrypt
the data collected from the interviews. | will store encrypted data in a safe environment
for 5 years. At the end of the 5-year storage period, | will destroy the storage devices
containing the participants' information by incineration. Trustworthiness and document
accuracy contributes to the credibility and validity of the research outcomes, according to
Yin (2018). Houghton, Casey, Shaw, and Murphy (2013) and Yin (2018) stated that
research findings should be valid, trustworthy, and accurately documented. Burau and
Andersen (2014) explained that maintaining audit trails, triangulation, and reflexivity are
mechanisms researchers use to establish rigor and conformity. Therefore, | used audit
trails and triangulation to enhance the credibility and validity of my research findings. |
will further discuss these points in a subsequent part of the section.

Research Method and Design

In this section, | present the research method, design, and justification for this
study. I selected six participants from six software firms to participate in this study, each
being a manager in the software firm. The three different categories of software quality

are acceptable high quality, disputed quality, and rejected class (Dahl et al., 2017). In this
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study, I used the responses to the interview questions to answer the research questions, as
well as to solve the business problem regarding exploring the strategies for improving
software acceptability and quality. Quality can have a lasting effect on competitive
advantage in markets and a firm's positive economic outlook (Ebert, 2014; Shahzad et al.,
2017). In the following subsections, | discussed the rationale for the choice of research
method and design for this study.
Method

The three common forms of research method are quantitative, qualitative, and
mixed methods (Green & Salkind, 2018). In this study, I utilized the qualitative research
approach. Researchers initiate a qualitative research method by making general
observations before progressing to a detailed comprehension of the data. Using a
qualitative method enables a researcher to triangulate between different data sources to
reach data saturation, without straddling into the quantitative method (Dahl et al., 2017).
The qualitative approach is most useful in understanding the humanistic phenomenon.
Clark and Veale (2018) contended that qualitative research is an instrument researchers
use to record data that are not in a data form but the expression of opinions, feelings, and
experiences. Qualitative researchers should collect, tabulate, and classify data to observe
the patterns of the data (Green & Salkind, 2017). In this study, | explored, described,
synthesized, and analyzed data trends. Despite the existence of guidelines to conduct
qualitative research, each project must be unique. The researcher should decide how to
proceed, because the researcher is the principal instrument for data collection and

analysis.
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Ramakrishna (2018) agreed with Clark and Veale (2018) that qualitative research

is an integral part of the research process and helps to make the results of a qualitative
study more transferable. Based on the literature review, the findings from qualitative
inquiries are not generalizable to any other environment (Saunders et al., 2015).
Researchers should be careful not to imply that their findings apply to other occurrences
of similar phenomena. Consistent with qualitative methods, an in-depth and detailed
understanding of the role business leaders' play in developing the strategies to improve
software innovation development, quality, and risk management is essential for this
study.

The quantitative approach is an essential design for finding answers to more
structured questions (Garcia & Coltre, 2017; Ramakrishna, 2018). Quantitative
researchers reach a conclusion or test hypotheses from numerical evidence (Daneault,
2018). A guantitative approach was not suitable for this study because the essence of this
study concerns the software firm leaders' perceptions, and not on the codification of their
beliefs, nor their relationships to intrinsic values. Using the qualitative method limits a
researcher’s chances of documenting the experiences of research participants (Savela,
2018). The use of the quantitative method will not allow me to gain an in-depth
understanding of the participants’ lived experiences on the phenomenon of study.

Researchers use mixed methods to test for contradictions in qualitative or
quantitative data and relationships (Garcia & Coltre, 2017). Qualitative researchers
follow a naturalistic approach, while quantitative researchers work in controlled

environments through experiments to generate statistical results (Daneault 2018). A
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mixed methodology is not appropriate for this study, because the goal of the study was
not to generate statistical results but to explore the strategies software leaders use to
improve project success rates and profitability. The suitable approach for this research
study was a qualitative method, because the problem concerns a human phenomenon as
well as participants’ experience in developing strategies to improve software innovation
development, quality, and risk management. | applied due diligence to ensure that the
findings are valid and reliable and in agreement with the data collected from the
participants. Therefore, the qualitative research method was the most appropriate research
method for this study.
Research Design

Employing a qualitative exploratory multiple case study design enables
researchers to comprehend a phenomenon. In this study, | explored leaders' contributions
to improvements in the software innovation process, quality, and risk management
practices at their firms. The goals of this study have a foundation in real-life events with
intrinsic value that are unknown for software planning and production processes. Yin
(2018) explained that researchers use qualitative exploratory multiple case study designs
to explore, gather data, analyze, interpret, and describe the participants' responses. The
case study design is a useful technique that researchers use to study phenomenon within
unclear boundaries in a real-life context (Ebneyamini & Moghadam, 2018; Heyeres,
Tsey, Yang, Yan, & Jiang, 2019). The multiple case study design was appropriate for this

study because of unclear boundaries between the phenomenon and study context.
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The qualitative multiple case study approach is more compelling and robust than a
linear single case study research approach (Yin, 2018). The multiple case study design
enables researchers to comprehend and construct a proper framework with measurable
facts and a clear hypothesis (Garcia & Coltre, 2017). The use of a qualitative multiple
case study approach in this study allowed me to incorporate a triangulated framework to
examine software innovation, quality, and risk management issues. The most appropriate
research design for this study was a multiple qualitative case study approach.

The application of a multiple case study approach involves the following steps:
interviews of the participants, in-depth observation of the phenomena, and analysis of the
collected data. Researchers have described each aspect of the design methodology and
discussed the associated strengths and weaknesses (Saunders et al., 2015). Ridder (2017)
posited that the potential advantages of multiple case study research are evident in the
cross-case analysis of a project. Ridder further explained that a structured comparison
using cross-case analysis would highlight differences and their effects on the study
outcome. Using qualitative multiple case study to understand software industry leaders,
their skill sets, and strategies was relevant to this study.

Researchers have demonstrated the use of different kinds of subjects for various
types of studies. Other qualitative research designs include ethnographic, narrative, and
phenomenological research designs (Castleberry & Nolen, 2018). An ethnographic
investigation involves the exploration and interpretation of shared patterns of behaviors,
cultures, sub-cultures, and languages within a social group with their associated

characteristics (Atkinson & Morriss, 2017). The ethnographic research explains
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origination, current status, cultural interactions, and survivability (Green & Salkind,
2018; Schober, Gerrish, & McDonnell, 2016). An ethnographic research design was not
appropriate for this study, because the study objective was not concerned with shared
patterns of behaviors, cultures, and languages, but on strategies that individual software
project managers use to improve software project success rate and profitability.

A phenomenological design methodology may be descriptive rather than
explanatory (Green & Salkind, 2018). Researchers use phenomenological research design
to explore the sense a person makes about what is happening concerning the focal
phenomenon (Bustard, Bolan, Devine, & Hutchinson, 2019) and the experience that
individuals have about a phenomenon or concept (Ciftci, 2019; Rengi & Polat, 2019).
The phenomenological research design was not appropriate for this study because the
study objective was to explore the strategies to improve software project success rate and
profitability from field experience of software project managers.

The narrative research design involves the use of stories as strategies for
establishing knowledge. Researchers use the narrative research design to explore detailed
stories or life experiences as told by an individual or group of persons (Wang & Geale,
2015). The objective of this study was not to portray superficial meaning or cultural
underpins of software project managers, but to explore the facts on the strategies software
project managers use to improve software project success rate and profitability. The
narrative design was not appropriate for realizing the purpose of this study.

Boblin, Ireland, Kirkpatrick and Robertson (2013) posited that case studies may

be investigative, descriptive, or explanatory, or may combine a couple of methods.
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According to Boblin et al., a qualitative case study approach is an exploration of a case
over time, through comprehensive data collection, involving multiple sources of
information, each case having its sampling, data collection, and analysis strategies. In a
qualitative case study, a researcher can examine single or multiple events (Boblin et al.,
2013). The qualitative multiple case study was an ideal research design for this study.

In conducting this study, a qualitative multiple case study design was the basis for
exploring the strategies project managers use to improve software project success rate
and profitability. | commenced data collection by interviewing each leader individually
while recording and keeping detailed field notes and repeated the data collection process
until the last participant. Many researchers have indicated that the field notes and design
of the study should support data analysis through the application of triangulation between
the interview data and other collected data (Fusch, Fusch & Ness, 2018; Yin, 2018).
Using the multiple case study design for this research, | explored and described the
strategies six software firm leaders use to improve software project success rate and
profitability. By analyzing the data, | identified the best practices for implementing
strategies to improve software quality and effective risk management, as well as to
maximize profitability to the firms.

Population and Sampling

The targeted population for this study were six leaders in the software industry in
the Washington DC Metropolitan Area, which includes the District of Columbia,
Northern Virginia, Maryland. In this study, | employed a purposive sampling method,

also known as judgmental, selective, or subjective sampling. Valerio et al. (2016) have
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used the sampling method to establish the guidelines for the leaders who had the required
skill set and experience in software development practices. The purposive sampling
technique is a useful tool for selecting an appropriate population that explicitly meets the
established qualifications for research (Valerio et al., 2016). Using the purposive
sampling technique enabled me to collect information from subject matter experts, who
have an in-depth and rich understanding of the study phenomenon regarding the
strategies for improving software project success rate and profitability.

Osobajo and Moore (2017) opined that the sample choice and size identified for a
study is often constrained, depending on the method of data collection. Researchers
should be transparent in making full information available regarding the practices and
choices or reasons for making decisions (Osobajo & Moore, 2017). According to Yin
(2018) and Valerio et al. (2016), purposive sampling is a means of selecting small
numbers of participants for a qualitative research study. In purposive sampling,
researchers select subjects who can best respond to the research question, given their
knowledge of the population and study phenomenon (Kegler et al., 2019). | used a
purposive sampling technique to select the participants for this study.

Purposive sampling supports synthesizing and discovering data that are the
essence of the research (Valerio et al., 2016). A researcher defines purposive sampling by
targeting participants within the general population to participate in a specified detailed
study. Another sampling technique is random sampling, which deliberately includes a
diverse community (people) with different characteristics. In contrast to random

sampling, purposive sampling allows the researcher to gather vast amounts of
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information by using various techniques. Researchers use purposive sampling to obtain a
better cross-sectional view of the participants’ responses (Valerio et al., 2016). I used the
purposive sampling method to gather rich data and detailed descriptions from the
participants.

The reason for using a purposive sample method in this study was because of the
small sample size. Roberts (2013) argued that small sample size could best meet the
requirement of interpretive analysis, whereas a large sample size can overwhelm the
researcher with data. A purposive homogeneous sample is necessary for the formulation
of themes from a group of participants who possess similar experiences (Roberts, 2013).
In research, open access has become customary, both in the academia and science
research community. The reason for the practice of research data sharing is that it tends to
hasten scientific progress and increase scientific integrity, as well as optimize
experimental data (Ross, Iguchi, & Panicker, 2018). | will disseminate the findings of this
research study regarding the strategies that software managers use to improve software
project success rate and maximize profitability.

Ethical Research

In this study, the collection of data commenced after application to and receipt of
the approval from Walden University IRB. The Walden University IRB approval number
is 05-29-20-0425623. Upon receipt of Walden IRB’s approval for the study, I selected
the sites, participants, and sought permission from the chosen venues to conduct this
study. I abided by ethical standards set by Walden University, including the code of

conduct and moral guidance, as stated in the Belmont Report. The Belmont Report



72

stipulated an ethical framework, based on respect and providing justice for the persons
involved in human subject research project (Cugini, 2015; Ross et al., 2018). | completed
the CITI Program web-based training (see Appendix C) to comply with ethical standards
and protection of human research participants. | adhered to the principles and guidelines
outlined in the Belmont Report in conducting this study.

The researcher must respect and not infringe upon the rights of the participants
and should understand the ethical implications concerning the protection of human
research participants (Dewey & Zheng, 2013). Qualitative researchers use informed
consent to explain the process, benefits, and risk of the research to participants and
confirm that respondents understand the research purpose and engagement rules
(Nakkash et al., 2017). | used informed consent to disclose relevant information to the
potential research participants to enable them to make a voluntary decision to accept or
reject participation in the study. | shared the informed consent form to potential
participants, and only respondents who returned a signed informed consent form
participated in this study.

The study participants are software project managers who will benefit from the
research findings. Participation in the study was voluntary, and respondents did not suffer
any consequence for rejecting to participate or withdrawal from participation. In
compliance with ethical research, participants are free to withdraw from a study at any
time for any reason (Gu et al., 2019). Participants had the right to participate voluntarily
and withdraw from the study at any time with or without reason by notifying the

researcher (Doody & Noonan, 2013). The participants could opt-out of the study and
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have their data nullified and destroyed upon request via email, text, phone, in writing, or
person. | did not get any notification from any participant indicating an intention to
withdraw from this study. Participants did not receive any incentive or monetary
compensation to participate in the study, but their contributions could improve business
knowledge and practice.

Novak (2014) advised researchers to mitigate bias in their research. | complied
with the Walden IRB strict research standards and ethics to mitigate bias. Ethical
researchers should protect the identity of research participants. Gomes and Duarte (2020)
noted that researchers are obliged to protect all study participants from possible adverse
consequences arising from their participation in a study. | used a coding system to ensure
anonymity and protect the identities of all participants. Researchers use alphanumeric
identifiers to track participants' information and maintain anonymity (Thomas, 2015). |
used P1 through P6 to identify the research participants. | encrypted and stored collected
data on a password computer and in a fireproof safe. After 5 years, | will incinerate or
physically destroy all data.

Data Collection
Instruments

For this qualitative multiple case study, the researcher was the data collector,
facilitator, interviewer, and certifier of data quality. In this qualitative case study, | served
as the data collection instrument. The four sources qualitative researchers use to support
data collection efforts are structured interview, semistructured interview, questionnaire,

and organizational documents (Fusch & Ness, 2015). | collected data from six leaders
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with expertise and experiences of providing leadership and support for improving
software project success rate and profitability. Qualitative researchers should use open-
ended interview questions to enable the participants to elaborate on their responses (Yin,
2018). Therefore, | used open-ended interview questions(see Appendix A) to encourage
participants to respond and develop their answers.

Qualitative researchers reach data saturation when there are no new additional
data, information, or themes to harness. The researcher conducting a qualitative study
argues that data saturation is achieved when there is no new data, no new ideas, and no
new codes (Vasileiou, Barnett, Thorpe, & Young, n.d.). Fusch and Ness (2015) argued
that the data saturation determinant is not based on the number of participants only or the
number of resources expended but on the depth of the data. According to Fusch and Ness,
failure to reach a threshold of data saturation would have an impact on the quality and
validity of the research. Some approaches that qualitative researcher could use to reach
data saturation include interviews, collection of data through a focus group, and having
the researcher or a second party design and construct a data saturation grid (Fusch &
Ness, 2015). | reached data saturation through a semi-structured interview, coupled with
member checking.

Cai and Zhu (2015) explained that researchers should infer useful data to be good
quality data. Yin (2018) indicated that membership checking by participant review of
transcripts for accuracy, credibility, and validity is prevalent and essential. In this study, |
employed member checking mechanisms to discern whether the interpretation was

correct and if the participants' account of events was accurate. | verified that the data was
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in a form that would add rigor, credibility, validity, and imbue confidence to the research
outcomes.
Data Collection Technique

Before starting the study and after obtaining approval from Walden University
IRB, I carried out necessary activities to collect the data in an official capacity and ethical
manner. | obtained IRB approval from Walden University to prove official institutional
affiliation and then | sent an invitation email to the identified study participants. The
introductory letter included brief background information on the purpose of the study (see
Appendix B). | obtained consent from each of the study perspective participants. The
participants signed the consent form to confirm their willingness to participate in the
study voluntarily and without payment. Researchers should treat the participant's
information with confidentiality and protect it from the public (Coetzee et al., 2015).
Upon receipt of the letter of cooperation, | arranged for a convenient time and date to
conduct a 30-45 minute interview session for each participant.

Sunyaev (2013) studied customers' acceptance of software quality at delivery
through the application of a structured model and use of the software quality assurance
management tool. The codification protocol depends on the research design and
determines the quality of the research data collection (Peeters & Vaidya, 2016; Sunyaev,
2013). Saunders et al. (2015) and Yin (2018) explained that the method of triangulation is
a conceptual instrument for managing active user-based investigations. Qualitative
researchers collect data from interviews and review of company archival documents

(Peeters & Vaidya, 2016). To enhance the validity and reliability of their study, many
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qualitative researchers triangulate the interview data with multiple data sources (Yin,
2018). In this study, I collected data from interviews, observations, and review of
company records.

Researchers explained that ethics in research requires the maintenance of
appropriate conduct during a research study (Vasileiou et al., 2017; Yin, 2018). | used
three methods to collect data, namely: semi-structured online video or phone interviews,
observations, and organizational documents. By conducting semi-structured interviews, |
used open-ended questions within the research delimitation to elucidate responses from
the participants to answer the research question. To further validate the research findings,
| used the data collected through observation and company archival data review.

The participants sent an email response to consent to participate in the study. |
sent a copy of the interview questions by email to each participant before the formal
interview session. At the agreed date and time, | interviewed each of the six participants,
developed the interview transcript, and conduct member checking to verify the accuracy
of the interview transcript. Researchers argue that the member checking concept is an
appropriate and efficient way of ensuring rigor, credibility, and reliability in a qualitative
research study (Chronister, Marsiglio, Linville & Lantrip, 2014). | shared the interview
transcript with each participant to review, make corrections, and validate their transcribed
interview data. | conducted an exit session with the participants to ensure that each had a
clear and comprehensive understanding of the specific aspects of the study.

Some researchers conduct pilot studies before commencing their main study to

establish the appropriateness of their planned data collection and analysis technique
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(Drummond, 2017). | did not conduct a pilot study, because | used the academic
community to validate the interview questions and used the purposive sampling
technique to select individuals with expert knowledge of the research problem from the
study population. Researchers share the interview transcripts with participants during
member checking to verify the data accuracy and resonance with their experiences,
thereby increasing the credibility of the study findings (Brear, 2019). To enhance the
reliability and validity of the interview data, researchers conduct member checking to
confirm their interpretations of what participants said or meant with the participants
(livari, 2018; Santos, Magalhaes, & da Silva, 2017). After the interview, | shared the data
transcript with participants to confirm my interpretations of what they said or meant to
enhance the validity and reliability of my study findings.

Quialitative researchers must reach data saturation in the data collection process.
The data saturation point is when there are no new additional data, information, or themes
(Vasileiou et al., n.d.). According to Cai and Zhu (2015), qualitative researchers should
verify the data collected to enhance the validity of their study findings. | employed an
error checking mechanism to verify that the data collected was in a form that added rigor,
credibility, validity, and imbues confidence to the research outcomes. In collecting the
data for the study, | remained professional at all times with the participants.
Data Organization Techniques

Green and Salkind (2017) and Yin (2018) posited that organizing data into themes
allow the understanding of the data and patterns. In the data organization, | employed a

series of repeating steps to maintain the accuracy, validity, and truthfulness of the data
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organization technique. To maintain an audit trail, scholars should segment and arrange
data into clusters of information (Green & Salkind, 2017; Hoque, Covaleski, &
Gooneratine, 2013). Journals are an essential method or avenue that researchers use for
accessing qualitative data during the collection process (Burau & Anderson, 2014,
Everette, 2013). | organized the data based on date, time, organization, and participants.

| used NVivo 10 software, journals, and Microsoft Excel spreadsheets to organize
and store the research data. Morse (2015) and Yin (2018) posited that the validity and
reliability of research findings might take place through the organization of the data.
According to Morse, validity is the degree to which inference made in a study is accurate.
| transcribed the interview data into groups of individual separate computer files,
dedicating each group to a participant. Anyan (2013) remarked that the researcher should
allow enough time to code the interview data and to perform administrative duties. Yin
noted that thematic analysis allows the researcher to identify emerging themes and trends
for data analysis and interpretation. In the data analysis process, | employed the coding
mechanism by placing an alphanumeric code of P1 through P6 for the six selected
participants of the study, to ensure and maintain their confidentiality and privacy. | stored
collected data on a password computer and in a fireproof safe. At the end of the 5-year
storage period, | will delete all data and securely incinerate the storage device.

Data Analysis Technique

The purpose of this exploratory qualitative multiple case study was to

investigate strategies that leaders use to improve software projects’ success rate

and profitability. The overarching research question of this study was: What



79

strategies do managers use to improve the success rate of software projects and
profitability? Participants answered eight questions (see Appendix A). In this
multiple case study, | used the semi-structured interview to collect primary data
from six participants and collected secondary data through review of company
archival documents.

Researchers can employ data analysis programs such as NVivo 10
software to add rigor and validity to the qualitative research process (Hoque et
al., 2013; Min, Anderson, & Chen, 2017; Sari et al., 2017). The appropriate data
analysis process for this multiple qualitative case study is methodological
triangulation. According to Nancy, Alba, Jennifer, and Alan (2014), Yin (2018),
and Marshall and Rossman (2016), triangulation is the use of multiple methods
or data sources to build a comprehensive understanding of phenomena or
regularly occurring events. Pitre and Kushner (2015) concurred that theoretical
triangulation is the concept that draws on alternative theories, such as analytical
frameworks, to explore various angles or viewpoints regarding phenomena or
occurrences. In research, triangulation can take place by using multiple methods,
data collection sources, interviews, observations, journal keeping, and taking
notes. | used methodological triangulation to add rigor and validity to the study
findings.

Burau and Anderson (2014) stated that the triangulation of data also includes
analysis of primary data, such as participant interview guestions, secondary data collected

from company brochures, pamphlets, and websites. Houghton et al. (2013) and Yin
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(2018) concurred that in the data analysis phase, researchers should incorporate refining
the codes, collapsing data, and eliminating some codes when necessary. Woods, Paulus,
Atkins, and Macklin (2015) elaborated that researchers should generate and refine codes
continuously until no new codes exist in the study. In this study, I continued to generate
and refine codes until no new unique codes emerge from the data set.

Quialitative researchers should continue coding of transcripts until the data
saturation point. I continued to examine and explore any emerging discrepancies among
codes up to the data saturation point. Yin (2018) stipulated that the researcher should use
coding to uncover the themes available in the transcripts, including data used to reach the
saturation point. The process of using coding to uncover themes available within the
transcript would help to ensure reliability, validity, and credibility.

| employed alphanumeric (mixture of letters and numbers) identifiers to uniquely
identify the six participants from two software firms. The alphanumeric identifiers are
"P" for the participant, and the numbers will range from 1 through 6 to identify study
participants. After the interview, | transferred the results into a Microsoft word document
and analyzed the emergent themes using the NVivo 10 software. The use of statistical
analysis software, such as NVivo 10, expedited coding and categorization of the collected
data during the analysis phase of research data (Chen, 2017; Green & Salkind, 2017; Min
etal., 2017; Yin, 2018). The value of utilizing the NVivo coding manual and software to
compile all transcripts ensured that the practice was consistent and valid through the

overall analytical activities (Chen, 2017; Min et al., 2017). | used the coding manual,
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compiled and organized the research transcript using NVivo 10 qualitative data analysis
software.

| allocated the research data into different categories, matching categories with
sources of evidence, and used it to create flowcharts which graphically displayed the
trends. Following the NVivo software manual, the process for using the NVivo software
entailed categorization of data in different categories, pairing categories with sources of
evidence, then creating flowcharts (Kim et al., 2016; Min et al., 2017; Paulus, Woods,
Atkins, & Macklin, 2017). The other types of statistical analysis that could take place
included tabulating the frequency of certain words or codified thoughts, exploring
relationships of variables, and allocation of data in other relevant and appropriate
classifications. Researchers use the NVivo software for coding, referencing, counting,
sorting, and displaying of the data from the participants (Burau and Anderson, 2014; Kim
etal., 2016; Min et al., 2017; Paulus et al., 2017). NVivo software was appropriate for
this study.

Qualitative researchers conduct data analysis to address the research question and
achieve the main objective of the study (Xu & Recker, 2012; Yin, 2018). The focus of
data analysis was to identify the key themes emerging from the interview transcripts of
the participants. The consistency of the themes helped to provide information to
understand the main themes that emerge from the literature and the interviews. |
correlated the emerging themes with relevant themes from the review of the literature.
The conceptual framework of this research study was the contingency theory advanced

by Fiedler (1967). The fundamental premise of the contingency theory is its best-fit
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scenario; the belief that a leader could control employees' performance, software testing
technology, and culture within the organization to achieve a desirable outcome (Kim &
Cameron, 2016; Tosi & Slocum, 1984). The data analysis process of this study enabled
me to use Fiedler's contingency theory to identify the strategies managers use to improve
software project success rate and profitability.
Reliability and Validity

Reliability

Reliability refers to how researchers address dependability. To establish the
reliability in a research study, researchers should include in their methodology the
verification of transcripts for mistakes to ascertain that there are no changes or errors in
codes, rechecking, and cross-checking the process (Burchett, Mayhew, Lavis, & Dobrow,
2013). According to Yin (2018), and Coetzee et al. (2017), qualitative researchers should
establish credibility, dependability, transferability, and conformability to ensure the
trustworthiness of their research study. Research reliability depends on the researcher’s
ability to replicate the results, including all the design processes and measurements
(Coetzee et al., 2017; Gorgens-Ekermans & Herbert, 2013; Yin, 2018). Therefore, to
ensure accuracy, | cross-checked the results for consistency with the stated methods and
processes utilized for collecting data.

According to Yin (2018), similar responses to specific questions can demonstrate
flexibility and reliability. The number of interviews a researcher conducted would help
establish the data saturation point, which occurs when no new data, information, or theme

is available (Burau & Anderson, 2014; Cairney & St Denny, 2015; Green & Salkind,
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2017). Fusch and Ness (2015) agreed with Burau and Anderson to argue that the data

saturation determinant is not only based on the number of participants interviewed or the
number of resources expended, but also on the depth of the data collected. | continued to
interview participants until no new data, information, or themes were available. Most
qualitative researchers establish the reliability of their research by addressing the
dependability of the research process. Dependability refers to the stability and
consistency of data over similar conditions and time (Fusch & Ness, 2015). By using the
dependability criterion, researchers could assess the reliability of their studies and
demonstrate that the research findings are consistent among researchers over time (Hays,
Wood, Dahl, & Kirk-Jenkins, 2016). Some strategies qualitative researchers use to
address the dependability of a research study include audit trail, coding, member
checking, peer review, triangulation, and reflexivity (Hadi & Closs, 2016; Squires &
Dorsen, 2018; Yin, 2018). To enhance the dependability of this study, | used the audit
trail, member checking of data interpretation, interview protocol, and triangulation. Also,
| used data saturation to assure the dependability of the study findings.
Validity

Researchers should ascertain the validity of their study findings. Validity implies
the degree to which inferences made in a study are accurate (Morse, 2015). Therefore,
researchers employ the concept of internal and external validity as a means of fortifying
and informing the readers of the accuracy of their research study. Yin (2018) argued that
the criterion for determining research quality is to ascertain validity, which consists of

internal and external components. According to Pound and Ritskes-Hoitinga (n.d.),
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external validity is the extent of reliably applying research findings from one setting,
population or species to other contexts, people, and species. The value of internal validity
to a qualitative case study allows realistic events to match research findings (Yin, 2018).
Consequently, before considering the outcome of research to be valid, the researcher
must determine the extent of the reliability of both the internal and external constructs of
the examination. Marshall and Rossman (2016) and Yin (2018) argued that validity in
qualitative studies includes credibility, transferability, conformability, and the extent of
data saturation. In the next subsection, I discussed the approach to address the validity of
the study findings.

Credibility. For a qualitative research study to be credible, the researcher should
investigate all aspects of the data and collection methods, as well as account for any
observed and salient patterns (Marshall & Rossman, 2016; Yin, 2018). Member-checking
provides support to participants regarding the validation of their experiences (Chang,
2014; Gonzalez & Campbell, 2018; Keeton, Kathard, & Singh, 2017; Ramji, & Etowa,
2018). I conducted member checking to ensure the credibility of the study. To establish
trustworthiness and credibility of this study, | implemented steps to achieve a high level
of academic research standards.

Qualitative researchers use triangulation to establish the credibility of their study
(Abalkhail, 2018). The four types of triangulation are method triangulation, investigator
triangulation, theory triangulation, and data triangulation (Marshall & Rossman, 2016;
Pitre & Kushner, 2015). Method triangulation involves using multiple methods and data

of similar phenomena, while investigator triangulation involves several researchers
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working together on a study. Theory triangulation is the use of more than one theory to
analyze and explain research data, while data triangulation is the collection of data from
different sources for a broader perspective. | used data triangulation involving semi-
structured interviews and archival documents in six cases to establish the credibility of
the research findings.

Transferability. The concept of transferability of research outcomes and
conformity involves the triangulation of different data sources to ensure accuracy in
recording, description, and reporting the research outcomes (Marshall & Rossman, 2016;
Yin, 2014; Yin, 2018). According to Pitre and Kushner (2015) and Yin, theoretical
triangulation is the concept that draws on alternative theories as analytical frameworks to
explore different viewpoints regarding research phenomena or events. Triangulation is
the use of either multiple methods or data sources in qualitative research to build a
comprehensive understanding of phenomena or regularly occurring events (Marshall &
Rossman, 2016; Nancy, Alba, Jennifer, & Alan, 2014; Yin, 2018). Consequently, to
establish transferability, the researcher should consider the accuracy of the results to
ensure that the approach adopted is consistent with practices other researchers have used
on different projects. To enhance the transferability of the research findings, | provided a
detailed description of the research process. Qualitative researchers should establish the
confirmability of their study. Burau and Andersen (2014) and Yin (2018) argued that to
maintain conformity and rigor, maintenance of audit trails, triangulation, and reflexivity
are crucial. Most qualitative researchers establish confirmability of their research by

providing a detailed description of how they interpreted data and process of deriving the
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study findings from the data collected (Squires & Dorsen, 2018). To establish the

confirmability of this study, | used methodological data triangulation, reflective journal,
audit trail, and quotes from study participants.

Data saturation. The inability of a researcher to ascertain the data saturation
point would negatively impact the quality of the study, because it would be difficult to
fully validate the study outcomes (Fusch & Ness, 2015; Yin, 2018). Similarly, a data
saturation point for one research may not be the same for another or similar research
study. The researcher should choose a study design that is specific and poignant
regarding how to reach a data saturation point (Vasileiou et al., n.d.). According to
Vasileiou et al., researchers reach data saturation point when there are no new data and
no themes from the participant interviews. In this study, I achieved data saturation by
adopting a purposeful sampling technique with a continuous comparative framework. |
continued to collect primary data from six case organizations until no new themes, data,
or information emerged, and used archival data for data triangulation to reach data
saturation. By reaching data saturation, | assured the dependability, credibility,
transferability, and confirmability of the study findings.

Transition and Summary

In section 2, | reaffirmed the purpose of the study, discussed my role as the
researcher and participants of the study, presented the research method and design, and
described the population and sampling strategies. In addition, in Section 2, I discussed the
ethical considerations in research, data collection instruments, data collection and

organization techniques, data analysis technique, and the validity and reliability in
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research. In section 3, | provide an overview of the study and present data from the study
findings, which included data from interviews, analysis of the interviews, and archival
documents. Other topics discussed in Section 3 include the application of the findings to
professional practice, implications for social change, recommendations for action and

future research, reflection, and summary and study conclusions.
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Section 3: Application to Professional Practice and Implications for Change

This section contains an overview of the study and presentation of the findings on
the strategies some software managers use to improve the success rate and profitability of
their projects in the District of Columbia, Maryland, and Northern Virginia. Using
examples from the research participants, | linked the study findings with the conceptual
framework involving contingency theory. Other topics discussed in this section include
the application of the findings to professional practice, implications for social change,
recommendations for action and future research, and my reflections on the research. The
section ends with a summary and study conclusions.

Overview of Study

The purpose of this qualitative multiple case study was to explore strategies
software managers use to improve the success rates and profitability of their projects. The
conceptual framework and the overarching question was, What strategies do managers
use to improve the success rate of software projects and profitability? Six software
managers, who have successfully implemented strategies to improve software project
success rate and profitability from firms in the District of Columbia, Maryland and
Northern Virginia, participated in this study. The participants provided me with the
primary data to answer the overarching research question. The sources of secondary data
included company archival documents, field notes, and observations. To achieve data
saturation, | continued the data collection process until no additional information
emerged from the document review and interview process. Based on the participants’

responses to the interview questions, | identified four themes: (a) stakeholder
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requirement; (b) testing, evaluation, and training; (c) communication; and (d) project
management process. The contingency theory provided a better understanding of the
strategies some software managers use to improve software projects’ success rates and
profitability. The findings from this study illustrate that some software managers use a
combination of strategies to improve software projects’ success rates and profitability.
Presentation of the Findings

The overarching question was, what strategies do managers use to improve the
success rate of software projects and profitability? From 1994 to 2016, about 60% of
software development projects failed globally, resulting in organizations operating below
profitable levels (El Yamami et al., 2017; Shahzad et al., 2017). Managers and leaders in
the software industry face the persistent problem of software project failure and poor
quality (El Yamami et al., 2017; Maassen, 2018). Business leaders of software companies
invest a significant amount of human capital, time, and funds for software innovation and
effective quality management strategies (Bugnar et al., 2016; Shahzad et al., 2017), yet
some software business leaders operate below a profitable level because they lack the
strategies to improve software quality and reduce operational costs (Jindal et al., 2016;
Shahzad et al., 2017; Yubin et al., 2018). Leaders of software firms should understand
that having an array of efficient strategies could positively impact profitability and add
value to their business (Malaquias, & Albertin, 2018; Shahzad et al., 2017). The four
themes | identified in this study are (a) stakeholder requirements; (b) testing, evaluation,

and training; (c) communication; and (d) project management process. In the following
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subsections, I will present the four themes that emerged from the thematic analysis of the
participants’ responses to the interview questions.
Theme 1: Stakeholder Requirement

The first theme pertained to requirements for stakeholders. As Davis (2017)
noted, project managers should understand project stakeholders’ requirements to improve
project performance. Thus, the strategy of involving various stakeholders greatly
influences project performance (Eskerod & Larsen, 2018). Project management success is
a measurement of stakeholder and client satisfaction (Blaskovics, 2016). Software leaders
should formulate ideas and strategies to fulfill customer needs and requirements
(Muschevici et al., 2016). The first theme to emerge was the stakeholder requirement,
which includes meeting and exceeding the customers’ requirements and expectations.
The theme stakeholder requirements emerged from Interview Questions 1-7. All
participants affirmed meeting stakeholders’ requirements as a strategy to improve
software project success rate and profitability.

By fulfilling specific customer needs, business managers could improve business
performance (Zancul et al., 2016). Participants agreed that meeting stakeholders’
customer requirements is critical to improving the success rate and profitability of
software projects. P2 and P6 explained the importance of adopting strategies that will
provide more opportunities to meet stakeholders’ requirements and specifications.
Responding to Interview Question 1, P1 said, “We often adopt strategies we deem
practical enough and feasible that allow us to meet our stakeholder requirement

specifications.” Answering a follow-up question, P1 explained, “The strategies we adopt
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for any software project should allow us to incorporate the stakeholder views and
feedback in an on-going project, so that the outcome will meet the needs of the client.” In
response to Interview Question 1, P2 stated, “We often combine any practical strategy
that allows us to meet our stakeholder requirement specifications ... model that
accommodate stakeholder’s input during improvement development.” The company
archival documents that P1 and P2 provided validated their statements. P1 and P2
provided archived organizational operations journals and schedules of operation,
respectively. These two archival documents helped the software project manager to
ascertain the intensity of the organization's regular activity, which allows us to design
more user-friendly software.

Researchers have advised leaders of software firms to develop ideas and policies
to meet customer requirements (Muschevici et al., (2016). Responding to Interview
Question 1, P3 remarked, “We often adopt strategies that will enable us to interact with
the stakeholders and possibly the end-users, if possible.” Providing further narrative, P3
affirmed, “We deliberately seek the critical stakeholder's views and input, and we make
every effort to incorporate their feedback into our process.” In conclusion to Interview
Question 1, P3 opined, “This strategy has enabled us to improve our software projects
and meet our stakeholder requirement specifications.” Participant P6 added, “Before we
start any software project, we have to understand the requirements specifications
thoroughly.” The participants acknowledged the importance of understanding and
meeting stakeholder requirement specifications to improve software project success rate

and profitability.
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Some researchers have demonstrated that meeting stakeholders’ requirements is
one of the factors that affect the success of projects (Montequin, Cousillas, Alvarez, &
Villanueva, 2016; Ozguler, 2016; Yalegama, Chileshe, & Ma, 2016). In response to
Interview Question 2, P2 attested, “The strategies we implement in improving software
projects often allow incorporation of stakeholders' input to ensure we meet their
requirement specifications during the development and execution process.” Responding
to Interview Question 2, P3 noted, “The method we use has been highly effective for us
in producing a working model that meets the stakeholder's required specifications.” In
response to Interview Question 2, P5 said, “In my experience, when we adopt a strategy,
we always ensure that it is feasible to use the strategy to fulfill the stakeholder
requirement specifications.” Responding to Interview Question 2, P6 affirmed, “In my
experience, when we adopt a strategy, we always ensure that it is feasible to use the
strategy to fulfill the stakeholder requirement specifications.” According to P6,
“Applying the strategies have helped us to meet our stakeholder requirement
specifications.” Deducing from P6 indicated that meeting the stakeholder requirements
plays a significant role in software project success and profitability.

Project managers should meet stakeholders’ requirements to improve the project
success rate and performance (Eskerod & Larsen, 2018; Yalegama et al., 2016). In
response to Interview Question 3, P2 acknowledged encountering “challenges from the
clients (stakeholders)” in implementing strategies to improve software project success
rate and profitability. Responding to Interview Question 3, P3 noted, “The second

challenge we encounter is the introduction of changes to the original requirement
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specifications by the stakeholder.” In response to Interview Question 3, P4 said, “The
second challenge we encounter is the stakeholder's abrupt introduction of new element
changes to the original requirement specifications.” Responding to Interview Question 3,
P5 noted, “The other challenge we often encounter is our ability to maintain an agreed-
upon schedule when the stakeholders request changes to the original requirement
specification. The changes requested by the stakeholder were expected, and we made
accommodations for them as they helped improve our project outcomes.”

Firm leaders adopt approaches to satisfy specific customer needs (Barquet et al.,
2016). Responding to Interview Question 4, P5 said, “The strategies we use are structured
to fulfill the stakeholder requirement specifications to improve the possibilities of our
work being accepted.” Answering Interview Question 4, P6 responded, “The strategies
we used to improve software project quality result in increased profitability, by enabling
us to produce high-quality software, meeting all requirements specifications required by
our client.” In response to Interview Question 5, P4 explained, “We comply with
requirement specifications and are open-minded to comply with clients' requested
changes, and our customer base and profit have steadily improved.” Responding to
Interview Question 5, P5 noted, ... we make every effort to produce zero error software
that always meets all of our client's requirements specifications.” In response to Interview
Question 5, P6 stated, “We start every software improvement project by studying and
understanding the client's requirements specifications.Then, we work to meet all of them
with the client's input and certification.” The company archival documents that

participants P5 and P6 provided validated their statements.
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In response to Interview Question 6, some participants said:

e “The critical metrics we used to measure software project success rates in our
company is the satisfaction of our customers in our project execution, products,
and services.” (P1)

e “The critical metrics we used to measure software project success rates in our
company is the satisfaction of our clients in our project execution, products, and
services.” (P2)

e “The critical metrics we used to measure software project success rates in our
company are the satisfaction of our clients in our project execution, products, and
services, and compliance with the requirement specifications.” (P3)

e “The critical metrics we used to measure our software project success rates are
met requirement specifications — our software improvement should meet clients'
specifications requirements, and customer acceptance.” (P5)

e “The critical metrics is to meet requirement specifications from the client, and did
the client certify and accept the product.” (P6)

Responding to Interview Question 7, P4 noted, “The auditing practices we use to
measure improvement in our software project and profitability is to ensure that all project
reporting requirements are met.” In response to Interview Question 7, P5 stated, “The
auditing practices we use to measure improvement in our software project and
profitability is uniform audit standards - specify specific elements that must be audited.”

The participants’ responses to the interview question aligned with Davies (2017),

Eskerod and Larsen’s (2018), Montequinet et al.’s (2016), and Yalegama et al.’s (2016)
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statements that project managers meet stakeholder requirements to improve software
project success rate and profitability. The study findings demonstrated that managers
used stakeholder requirements as a strategy to improve software project success rate and
profitability. As applied in this study, 100% of the participants attested using stakeholder
requirements as a strategy to improve software project success rate and profitability.
Theme 2: Testing, Evaluation, and Training

Research indicates that having a skilled workforce, practical strategies, and
production of quality software could generate higher profits and market share and
increased longevity (Dawson, 2015; Ebert, 2014). Researchers should focus on using an
error checking process to explore the possibility of producing a quality product outcome
that would address as much as possible the concerns of clients (Hyatali & Fai Pun, 2016).
The theme testing, evaluation, and training emerged from Interview Questions 1-3, 5, and
7-8. During the interview, all participants attested using testing, evaluation, and training
as a strategy to improve software project success rate and profitability.

According to Carlton (2017) and Ebert (2014), the outcome of the software
project innovation process depends on the skill set of firm employees. Responding to
Interview Question 1, participant P1 said, “We test early and test often. Early testing
ensures that any defects do not become compounded, broader, more complicated issues
because the more significant the defect, the more expensive it becomes to resolve.” The
testing document that P1 provided validated the statement. In response to Interview
Question 1, P5 noted, “Any strategy we use in software project improvement, we always

include provision for training and testing at every stage of the project development
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process.” The training document that P5 provided validated the statement. Responding to
Interview Question 1, P6 attested, “The most important strategy we use to improve our
software projects is the final comprehensive test that has to be done in a test environment,
review, and analysis.”

Seago (2017) argued that organization engagement objectives should focus on
using appropriate criteria to evaluate governance, risk management, and controls of a
project. In response to Interview Question 2, P3 stated, “One strategy for me is to test
each module we completed in our project for errors. The method of modulating and
testing as we go along has been highly effective for us in producing a working model.”
Responding to Interview Question 2, P4 attested, “Applying the strategies and testing our
product error rate and notice drastic reduction to almost a zero-error convinced us that
our policies are effective.” In response to Interview Question 2, P5 explained, “Applying
the strategies and analyzing the outcome and testing helps to indicate the quality of the
end product.” Responding to Interview Question 3, P2 said, “The challenges we
encountered during the implementation of strategies involve knowledge-based training,
change of office culture, and team building, which takes a lot of training and resources.”

Sato and Yamada (2016) contended that it is essential to confidently review and
test, to assure software quality and review design requirements. Responding to Interview
Question 5, P3 posited, “We have also adopted the policy of developing our software in
modules, as well as testing each developed module and resolving all issues before
moving to any new modules.” In response to Interview Question 5, P4 said, “We have

incorporated a lot of testing and review, using industry-standard software tools, include
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the stakeholders and customers in our testing and review process.” Responding to
Interview Question 5, P5 stated, “We also include several testing and evaluation
strategies in our software development process using industry-standard software testing
tools.” In response to Interview Question 5, P6 affirmed, “We also use industry-standard
software testing tools and maintain transparency at all levels of the project testing and
review process.”

Sadowski et al. (2018) indicated that some researchers had analyzed the use of
bug-detection capabilities in producing functional quality software. Responding to
Interview Question 7, P2 noted, “We use the software project auditing practices to
measure improvement in the software project and profitability by taking into
consideration peer-to-peer learning sources for each other.” In response to Interview
Question 7, P3 stated, “We make learning source activities available to employees. The
consultant learning model helped us ensure improved software projects and increase our
profitability.” Responding to Interview Question 7, P6 said, “We rely on application of
uniform audit standards (specify specific elements that must be audited and the technique
of testing) and use industry-standard auditing tools to achieve consistent evaluation
standards.” In response to Interview Question 8, P3 advised, “In project implementation,
constant testing is essential.” The software project testing document that P3 provided
validated the statement.

The participants’ responses to the interview questions aligned with Carlton’s
(2017), Hyatali and Fai Pun’s, (2016), Sadowski et al.’s (2018), and Seago’s (2017)

statements that project managers use testing, evaluation, and training to improve software
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project success rate and performance. The study findings demonstrated that managers
used testing, evaluation, and training as a strategy to improve software project success
rate and profitability. As applied in this study, 100% of the participants attested using
testing, evaluation, and training as a strategy to improve software project success rate and
profitability.

Theme 3: Communication

Communication management affects the success of projects (Ozguler, 2016).
According to Sarhadi (2016), consistent communication establishes trust amongst the
project team members and improves project performance. Project managers should use
communication effectively to enhance project performance (Ahmed, 2017; Browne,
Dreitlein, Ha, Manzoni, & Mere, 2016). The theme of communication emerged from
Interview Questions 1-3, 5, and 7. All participants recognized the importance of
communication in improving software project success rate and profitability.

Responding to Interview Question 1, P1 noted, “We maintain continuous
communication with all of the team to ensure uniformity.” In response to Interview
Question 2, P5 remarked, “We must also maintain an open communication channel with
all teams working on the other modules of the software project.” Responding to Interview
Question 2, P6 attested, “We must also maintain an open communication channel with all
teams working on the other modules of the software project.”

Responding to Interview Question 3, P1 said, “The second challenge we
encounter is communication, since we have to communicate with all the stakeholders,

end-users who are located all over the world and time zones.” In response to Interview
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Question 3, P2 stated, “Because of the clients’ lack of clarity, open communication is
essential, and they are often willing to provide and meet as often as necessary.”
Responding to Interview Question 3, P3 noted, “The first challenge we encounter is that
of effective communication between the stakeholder and our organization.” In response
to Interview Question 3, P4 remarked, “As most of our clients are outside the USA, the
first challenge we often encounter is that of effective communication between the
stakeholder that speaks a foreign language other than English and non-software
professionals.” Responding to Interview Question 3, P5 attested, “Effective
communication between our company and the clients. If our company is dealing with an
international organization that speaks another language than English, the communication
challenge magnifies.” In response to Interview Question 3, P6 affirmed, “Lack of
effective communication channels between our company and the clients. This is
important as we need time to have to clarify the terms clients used in preparing the
requirement specifications.”

Responding to Interview Question 5, P5 noted, “Before | joined this company, it
was explained to me that open communication and client input during the software
development process is incredibly essential and mandatory.” In response to Interview
Question 7, P3 remarked, “The auditing practices we use to measure improvement in our
software project and profitability take into consideration the level of team building within
the project teams, including communication.” A review of the company documents

indicated that all participants use effective communication to routinely engage
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stakeholders and project team members during planning and execution of software
development projects.

The participants’ responses to the interview question aligned with Ahmed’s,
(2017), Browne et al.’s, (2016), Ozguler’s (2016), and Sarhadi’s (2016) statement that
project managers use communication to improve software project success rate and
profitability. The study findings demonstrated that managers used communication as a
strategy to improve software project success rate and profitability. As applied in this
study, 100% of the participants attested using communication as a strategy to improve
software project success rate and profitability.

Theme 4: Project Management Process

Leaders should study and understand the correct application of different concepts
(Hyatali & Fai Pun, 2016). Managers of the software innovation project should be
decisive and use intervention tools, which could help adjust key deficient variables and
improve software quality (Camio et al., 2018; Jackman et al., 2017). Project managers
should adhere to the project management process to improve project performance
(Hashim, Yusof, & Alamen, 2018). By adhering to project management processes,
project managers could manage constraints to improve performance by minimizing risks
(Odimabo & Oduoza, 2018). The theme project management process emerged from
Interview Questions 1-3, 5, and 7. Five participants acknowledged using the project
management process as a strategy for improving software project success rate and

profitability.
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Tomanek and Smutny (2014) proposed a shift to the Agile method, which they

contend could improve the success rate of projects and mitigate some of the typical issues
when using other methods of project development and management. Sunyaev (2013)
reviewed the agile principles from a framework perspective and agreed with Tomanek
and Smutny's proposition to create a new and more suitable framework for software
development. Responding to Interview Question 1, P1 noted, “We often adopt strategies
we deem practical enough and feasible that allow us to use the agile method in
combination with other steps.” In response to Interview Question 1, P2 remarked, “We
often combine any practical strategy with an agile development model that allows us to
meet our stakeholder requirement specifications.” Responding to Interview Question 1,
P6 said, “We often combine elements of the agile development model in software
development projects because of its iterative provision.” The company archival
documents that P1 and P2 provided validated their use of agile development model in
software development project.

Henriksen and Pedersen (2017) argued that the use of agile development
methodologies affords more flexibility than other software development models. Strode
(2016) argued that agile practice would be a suitable choice for organizing and
collaborating on various software projects. Responding to Interview Question 2, P2
stated, “We often combine any practical strategy with an agile development model that
allows us to improve the quality of our software projects.” In response to Interview
Question 2, P5 affirmed, “We often use software development tools that we are familiar

with so that we do not have to spend time learning how the tool work.” Responding to
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Interview Question 2, P6 remarked, “We are never in any rush to choose a particular tool
or tool because once the software project is produced, we do not want to switch tools or
correct errors that emanate from using the wrong tool.”

Researchers observed that efficient planning and use of automated tools contribute
to high-quality software products (Calp & Kose, 2018; Teslia et al., 2017). In response to
Interview Question 3, P2 remarked, “The challenges we encounter from the clients are
expected and not unusual and can be resolved during the software improvement process.”
Responding to Interview Question 5, P4 noted, “We refer to the agile model. We have
incorporated a lot of testing and review, using industry-standard software tools, include
the stakeholders and customers in our testing and review process.” In response to
Interview Question 5, P5 stated, “We include clients and stakeholders in our software
project development process or refer to our strategy as a software agile development
model.” Responding to Interview Question 5, P6 said, “We include clients, stakeholders,
and customers in our software project development process.” My review of the company
documents revealed that P4 and P5 use agile development model in software
development projects.

Barki et al. (2015) developed an IRMF which outcomes are grounded in the
concept of best-fit scenarios between project risk exposure and how risk is controlled and
managed. The better the project management strategies that firms adopt, the higher the
business performance, yielding increased profits (Muschevici et al., 2016). Responding to
Interview Question 7, P4 noted, “Among the auditing practices we use to measure

improvement in our software project and profitability is use umbrella of software auditing



103

tools.” In response to Interview Question 7, P5 remarked, “We use industry-standard
auditing tools and consistent evaluation standards to measure improvement in our
software project and profitability.” Responding to Interview Question 7, P6 attested, “we
rely on the use of industry-standard tools for software tests to ensure objectivity in test
result analysis.”

The participants’ responses to the interview question aligned with Calp and
Kose’s, (2018), Camio et al.’s (2018), Jackman et al.’s (2017), and Teslia et al.’s (2017)
statements that project managers use project management process to improve software
project success rate and profitability. The study findings demonstrated that managers
used communication as a strategy to improve software project success rate and
profitability. As applied in this study, 83.3% of the participants attested using project
management process as a strategy to improve software project success rate and
profitability.

Findings Related to Contingency Theory

The contingency theory was the conceptual framework for this study. The central
premise of contingency theory is that a leader's success depends on leadership style and
situation and extends to a service context (Williams et al., 2017). Zhang (2017)
contended that contingency theory reflects contextualizing system utilization, focusing on
the nature of the system, and identifying contingency factors which include the task,
system, user, and leadership of the firm. The fundamental premise of contingency theory
is its best-fit scenario aspect, which is that a leader could control factors such as

employee’s performance, software testing technology, and to an extent, the culture within
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the organization, to help achieve the desirable outcome (Kim & Cameron, 2016; Tosi &
Slocum, 1984). The study findings indicate that the managers in software firm could
improve software project success rate and profitability by implementing strategies based
on contingency theory. As applied in this study, all participants affirmed using a
combination of strategies to improve software project success rate and profitability.

The fundamental construct underlying the contingency theory include intrinsic
and extrinsic factors that impact the organization's employees. Joslin and Muller (2016)
aligned with Fiedler and Mahar (1979) regarding the existence of a positive relationship
between methodology and the characteristics of the project's success, noting the crucial
role of environmental factors and governance. By adopting the tenants of contingency
theory to guide the identification of best-fit scenarios, a leader could produce quality
software, avoid failure, and clients' rejection of the products (Ellyson et al., 2012). As
applied in this study, managers should establish strategies for improving software project
success rate and profitability. All participants confirmed the contingency theory approach
regarding the use of strategies to improve software project success rate and profitability.

Information Technology firms use contingency theory to examine initiatives, such
as corporate standardization and tailoring of project management process tools and
techniques (Tereso et al., 2019). Researchers have used contingency theory to evaluate
leadership style, situation, and project improvements (Williams et al., 2017). The
suitability of the contingency theory as a project methodology and design depends on the
degree of alignment with the project environment (Fiedler & Mahar, 1979; Joslin &

Muller, 2016). Previous research studies indicate that contingency theory model is a
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useful framework that managers could use to establish strategies for improving software
project success rate and profitability. As applied in this study, all participants’ responses
echoed Tereso et al.’s statements on using strategies based on the contingency theory
model to improve software project success rate and profitability.

Leadership style is the underlying need-structure of individual leaders that
motivate employees' behavior in distinct leadership environments (Choi et al., 2017).
Lyons et al. (2018) posited that business leaders should make efforts to provide
responsive and integrative leadership development curricula and experiences essential for
developing future leaders. Burstrom and Wilson (2018) opined that the role of a manager
is essential to the efficient operation of a firm in terms of planning, execution, and
managing day-to-day activities and long-term objectives. As applied in this study,
managers performed specific roles to improve software project success rate and
profitability. All participants’ responses echoed Burstrom and Wilson’s assertions on the
crucial roles managers play in improving project software project success rate and
profitability.

According to Yan and Nair (2016), when adopting the contingency theory,
researchers can explore whether the external context moderates' internal structure and the
effect on project outcomes. Aruna (2016) demonstrated a positive correlation between
management, project planning, and project performance. Software quality involves
understanding and fulfilling the customers' desired requirements (Aruna, 2016; Rose &
Furneaux, 2016). Researchers have demonstrated that Fiedler's (1967) contingency theory

is a useful model for improving business processes and profitability (Chen et al., 2017,
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Ericsson et al., 2015; Sapunar et al., 2016). All participants used a combination of
strategies involving stakeholder requirement; testing, evaluation, and training;
communication; and project management process to improve their software project
success rate and profitability. As applied in this study, all participants applied the
contingency theory principles to improve their software project success rate and
profitability.
Applications to Professional Practice

The identification of strategies that managers use to improve software project
success rate and profitability is crucial to business performance and sustainability. The
impact of poor-quality software and project failure remains a persistent problem for firm
managers and leaders in the industry (EI Yamami et al., 2017; Maassen, 2018). Managers
should improve their business performance and sustainability (Gauthier, 2017). Leaders
of software organizations should have a myriad of efficient strategies to improve their
business performance and profitability (Malaquias, & Albertin, 2018; Shahzad et al.,
2017). The findings of this study could contribute to information sharing, teamwork, and
collaboration among managers of software firms who are seeking strategies for
improving software project success rate and profitability. Leaders of software firms with
weak business strategies may use the findings of this study to improve software project
success rate and profitability, improve business performance, and enhance their firm
sustainability.

The review of software innovation process strategies may reveal whether an

increase in software complexity could influence the probability of implementation failure
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(Shahzad et al., 2017). Some software business leaders lack the strategies to improve
software quality and reduce operational costs (Jindal et al., 2016; Shahzad et al., 2017,
Yubin et al., 2018). Software project managers should understand the critical success
factors for improving software project profitability (Chen et al., 2016; Rose & Furneaux,
2016; Scala et al., 2015). By publishing the results of this study, software business
leaders could learn strategies for enhancing software project development, improve
software project quality, and improve firm profitability. Based on the study findings, the
most significant contribution to professional practice may be the provision of a practical
model for managers to develop strategies for improving software project success rate and
profitability. The practical model could serve as the basis for improving global business
practice in software industries.

The critical issues for leaders are the improvement of the software project and the
maximization of profitability (Hammer, 1990; Khan & Malik, 2017). Chen et al. (2016)
advised managers to identify strategies to improve their firms’ profitability. All the
participants attested using a combination of strategies to improve software project
success rate and profitability. The results of this study could aid managers of software
firms to improve software project success rate and profitability. The findings from this
study could significantly enhance software firm’s performance on strategies to improve
software project success rate and profitability. The study findings may contribute to the
literature in project management and provide managers of software firms with new
insights regarding strategies to improve software project success rate and profitability.

New and upcoming managers in software firms may use the findings of this study to



108

understand the strategies and best practices for improving software project success rate
and profitability.

Managers and business leaders should identify appropriate improvement
strategies for their industry (Rose & Furneaux, 2016). According to Camio et al. (2018),
most business leaders are increasingly recognizing the importance of deploying business
software to improve their business performance and survival. Business leaders should
enhance their competency and capability to promote creativity and innovation within the
organization (Scala et al., 2015). This study’s findings might contribute to better business
practices by identifying software process improvements and quality management
strategies that improve an organization’s profitability. The findings of this study might
add value to the software business community through the dissemination of information
regarding the strategies for improving software project success and profitability. All
participants acknowledged that meeting stakeholder requirement and communication
were fundamental to improving software project success rate and profitability.

Implications for Social Change

A significant implication for positive social change of this study includes
providing software managers with strategies to improve software project success rate and
profitability. Software project managers could enhance the project development cost
through the improvement of organizational operations, efficiency, and profitability,
which may increase the software firms’ competitive advantage (Khan & Malik, 2017;
Dolata, 2019). Business leaders should employ strategies for improving skills,

knowledge, and experience of employees (Garcia & Coltre, 2017; Stephan et al., 2016).
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By studying the research outcomes and implementing excellent strategies, software
project managers might influence the cost of software development projects and sustain
their firms. The existing area software managers could use the information from this
study to enhance the relationship with stakeholders and employees to improve software
project success rate and profitability.

The study findings might significantly contribute to the economy of the local
community. Researchers have demonstrated that business growth and profitability help to
strengthen local economies, create jobs, and sustain small businesses (Stephan et al.,
2016). Adopting strategies to improve software project success rate and profitability
might assist managers to increase firm performance, thereby boosting economic growth
for local communities. With improved business performance, the software firms would
pay more corporate taxes, which the municipal government could use to provide social
amenities to the local community. New aspiring software entrepreneurs could use the
information gained from this study findings to establish new businesses which could
create job opportunities to local citizens, thereby promoting socioeconomic growth in the
local community. As illustrated in this study, improving software project success rate and
profitability might assist managers to complete software projects, increase customer base,
and continue to provide job opportunities to the local community.

Software business growth and profitability could contribute to social change by
strengthening local economies, sustaining small businesses, and creating job
opportunities, thereby improving the welfare and amenities for the local communities. By

improving software project success rate and profitability, leaders of software firms could
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accomplish their corporate social responsibilities to the local citizens through sponsorship

of local events, awards of scholarships, and building of social amenities such as

healthcare, libraries, and schools. The general public might learn from the strategies

managers use to improve software project success rate and profitability.
Recommendations for Action

An effective leadership strategy is essential to improve software project success
rate and profitability. According to Shahzad at al. (2017), 60% of software development
projects failed, resulting in organizations operating below profitable levels. Some
software business leaders lack strategies to improve software quality and reduce
operational costs (Jindal et al., 2016; Shahzad et al., 2017; Yubin et al., 2018). |
recommend that managers of software firms should implement strategies to improve
software project success rate and profitability.

An effective strategy is crucial to the successful implementation of the software
project and business performance. According to the Office of Management and Budget
(2019), the US government spent $81 billion annually on software and IT development
projects. Leaders of software organizations should understand that having a myriad of
efficient strategies could positively impact profitability and add value to their business
(Malaquias, & Albertin, 2018; Shahzad et al., 2017). | recommend that managers should
implement strategies involving meeting stakeholder requirements and effective
communication to improve software project success rate and profitability.

Business leaders should adopt effective strategies to improve business

performance and sustainability. The impact of poor-quality software and project failure
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remains a persistent problem for firm managers and leaders in the software industry (El
Yamami et al., 2017; Maassen, 2018). Managers of software firms are expected to
strategically manage the project process because of the increasing importance of software
development in businesses (Camio et al., 2018). To sustain software firms, managers
should implement strategies to improve software project success rate and profitability. |
recommend that managers of software firms should adopt strategies to improve business
performance and sustainability.

The study findings indicate that managers of software firms use a combination of
strategies to improve software project success rate and profitability. | recommend that
managers should have adequate skills and experience to identify the appropriate
strategies for improving software project success rate and profitability. I will disseminate
the findings of this study to interested stakeholders through knowledge sharing in my
social media and workplace; presentation in seminars, training, and conferences; and
publications in business and academic journals.

Recommendations for Further Study

The purpose of this qualitative multiple case study was to explore the strategies
managers use to improve software project success rate and profitability. Researchers have
advised leaders of software firms to develop a myriad of efficient strategies to positively
impact business profitability and sustainability (Malaquias, & Albertin, 2018; Shahzad et
al., 2017). A significant limitation of this study is the cross-sectional, qualitative multiple
case study involving managers of software firms in the District of Columbia, Maryland,

and Northern Virginia. | recommend future researchers should explore longitudinal,
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quantitative or mixed methods, involving participants selected from varying levels of
employees in diverse industrial sectors at different geographical locations.

The study provided rich information that future researchers could further explore
regarding the strategies managers use to improve software project success rate and
profitability. This study was limited to the small sample size of six software managers
who have successfully implemented strategies to improve software projects resulting in
profitability. Researchers could obtain different themes by using larger or smaller sample
size. | recommend that future researchers should use a more significant sample size of
participants with diverse roles and responsibilities in the software development project
from many organizations.

| have limited knowledge and competency in doctoral research. The study was
limited to my accurate interpretation and subjective evaluation of the participants’
responses to the interview questions. Another limitation of this study was my
professional background in software development and personal beliefs regarding
strategies managers use to improve software project success rate and profitability. |
recommend future study should involve research experts from multi-disciplinary fields in
software development projects to capture some details that I might have missed in this
doctoral study.

Reflections

The purpose of this qualitative multiple case study was to explore the strategies

managers use to improve software project success rate and profitability. In compliance

with research ethics, | attended online CITI Program training and obtained Walden
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University IRB approval before engaging the participants, which improved my
understanding of the requirements for using human beings in a research study. By using
emails and telephone calls to contact participants, | had the opportunity to improve my
negotiation, collaborative, creative, and inspirational skills. In conducting this doctoral
study, I used purposive sampling technique to select six managers of software firms who
had the relevant skill, knowledge, competence, and experience to answer the research
question. The purposive sampling technique enabled me to improve my problem solving,
ethical, and critical thinking skills.

By using the qualitative research method, | conducted semi structured interviews
and interacted with the participants, which helped me to improve my listening,
interpersonal, communication, and networking skills. During the interview process, |
conducted the interview at participants’ conducive date and time, which enabled the
respondents to express themselves freely and offered me an opportunity to gain an in-
depth understanding and knowledge of the research problem. The organization and
analysis of data collected from participants to establish themes and patterns enabled me
to understand the research problem and establish the study findings.

From the research findings, | obtained an in-depth knowledge of the research
problem from six managers of software firms on the different strategies they use to
improve software project success rate and profitability. I understood that managers of
software firms use a blend of similar strategies to improve software project success rate
and profitability. Of particular interest is the knowledge that most managers of software

firms use customer requirements; testing, evaluation, and training; communication; and
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project management process as significant strategies for improving software project
success rate and profitability. The study findings changed my personal biases and
preconceived ideas and values on the approaches for improving software project success
rate and profitability, because | have gained knowledge and understanding from the six
managers of software firms. Reflection on my experiences within the DBA doctoral study
process, | gained a better understanding and knowledge of the research process, which
improved my knowledge, competency, and skill in conducting academic research work.
Summary and Study Conclusions

Managers of software firms face challenges on how to improve software project
success rate and profitability. This qualitative multiple case study aimed to use CT to
explore the strategies that managers of software firms in the District of Columbia,
Maryland, and Northern Virginia use to improve software project success rate and
profitability. I administered eight open-ended questions through semi-structured
interviews of six managers from six software firms to collect data to answer the
overarching research question. Four themes emerged from the thematic analysis of the
data indicating the strategies managers of software firms in the District of Columbia,
Maryland and Northern Virginia use for improving software project success rate and
profitability. The themes were (a) stakeholder requirement, (b) testing, evaluation, and
training, (c) communication, and (d) project management process.

New and upcoming managers of software firms may gain useful insights and
information on effective strategies for improving software project success rate and

profitability. By improving software project success rate and profitability, managers
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could sustain their business and continue to provide job opportunities, boost the
economy, and accomplish their corporate social responsibilities to citizens in local
communities. The use of contingency theory as the lens for this study may fill a gap in
the literature on software project development process. The general public might learn
from the strategies managers use to improve software project success rate and
profitability. The study findings aligned with previous researchers’ conclusions regarding
the benefits and significance of using effective strategies to improve software project

success rate and profitability.
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Appendix A: Interview Protocol

The interview protocol will consist of the following seven steps:

1.

2.

An opening statement with greetings and introductions;

The study participants should have read the consent form and provided their
consent via e-mail, agreeing to participate in the research. | will thank the
participant for agreeing to participate in the research study. I will also provide
information regarding the member checking process that will follow the
transcription and interpretation of the data. Following transcript interpretation,
I will schedule time with the participants for member checking procedures to
assist with ensuring the reliability and validity of the data.

Participants will be given a hard copy print out of the consent form for their
records.

I will record and note the date, time, and location.

| will indicate the sequential representation of the participant's name, e.g.,
‘participant PO1' on the audio recording, document on my copy of the consent
form, and the interview will begin.

Each participant will be given the required time to thoroughly answer each
predetermined interview question in detail (including any additional follow-
up/probing questions).

At the close of the interview, | will thank each participant for their time.
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Interview Questions

Participants will answer the following questions:

1 What strategies do you use to improve the quality of software projects in your
company?

2 How effective were the strategies in improving software projects?

3 What challenges did you encounter in implementing the strategies?

4 How did the strategies you used to improve software projects result in
increased profitability in your company?

5 How effective were the strategies in improving profitability?

6 What are the critical metrics you use to measure software project success
rates in your company?

7 What software project auditing practices do you use to measure improvement
in the software project and profitability?

8 What other information can you provide on strategies managers could use to

improve software projects and increase profitability?
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Appendix B: Introductory Letter

May 26, 2020
Re: A RESEARCH STUDY THAT MAY INTEREST YOU

Dear Executive,

My name is Sylvester Otiji, and | am a doctoral candidate at Walden University. |
am pursuing a Doctor of Business Administration (DBA) degree with a specialization in
Information Technology. | am conducting a qualitative multiple, exploratory, case study
titled: Strategies Managers Use to Improve Software Projects and Profitability. The
purpose of this study is to explore the strategies managers use to improve software
projects and profitability. | am seeking an online video or telephone interviews with
managers who meet the following criteria:

e Managers must have a minimum of 5 years of managerial experience.

« Manager must have experience implementing strategies to improve software
projects and profitability.

o Manager currently employed in an IT position and or held a previous position in
IT within the Washington Metropolitan Area.

I developed the study selection criteria to assure that study participant is likely to
possess knowledge and information that are relevant to the purpose of the study. |
understand that workers' participation is voluntary, and they may withdraw at any time,
even after | have completed data collection for the study. | will protect the participants'
identity, and individual responses to the interview questions will not be published or
disclosed. All of the individual responses to the interview questions will be recorded for
analysis and reported in the study with no information that identifies you or your
organization. However, | will be asking the organizational representative to share
company documents and to reproduce strategies use to improve software projects and
profitability. At that time, I will disclose that you are participating in my study. I will
share the findings from the study with study participants, other scholars, and the leaders
within the participant's organization after all approvals and submission to ProQuest.

If you permit me to conduct the study using your organization, please review, sign,
and email or scan the letter of Cooperation to me.

Sincerely,

Sylvester N. Otiji
Doctoral Candidate
Doctor of Business Administration Program
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