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Abstract
Sparse research on customized executive education programs leaves a gap in the extant
literature on the critical success factors needed for reskilling and upskilling engineers in
leadership development. The purpose of this qualitative multiple case study was to
describe executive education program experts’ views on the critical success factors
needed in customized executive education programs for reskilling and upskilling
engineers in leadership development. To meet this study's purpose, a multiple case study
design was used to collect data from a purposeful sample of 11 executive education
program experts. Semistructured interviews, archival data, and reflective field notes
supported the trustworthiness of the study’s findings through data triangulation. Three
conceptual models framed this study: Rottmann et al.’s concept of engineering
leadership, Fung’s concept of reskilling and upskilling the workforce, and Retana and
Rodriguez-Lluesma’s concept of customized executive programs. The data analysis
gleaned 20 themes from the five coding categories: (a) customized executive education in
the postpandemic era, (b) cocreation of academic—corporate partnership for customized
executive education programs, (c) academic—corporate partnership goals for engineer
leadership education, (d) critical success factors for a customized executive education
program for engineers, and (e) critical success factors for academic—corporate
collaborations for reskilling and upskilling engineer leaders. This study contributes to
positive social change by identifying the critical success factors for reskilling and
upskilling engineers in leadership development to support their midcareer transitions and

ensure livelihoods amidst disruptive global events.
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Chapter 1: Introduction to the Study

The COVID-19 pandemic has illuminated the lack of mechanisms to train
engineer leaders through midcareer transitions imposed on their profession due to the
labor market demands of the Fourth Industrial Revolution (Klassen et al., 2020; O’Heir,
2021). The Reskilling Revolution program launched by the World Economic Forum in
January 2020 estimated that 1 billion people need to be provided with a renewed
education process to gain new skills and upgrade existing ones by 2030 (Diaz & Halkias,
2021a; World Economic Forum, 2022), with engineers needing to engage in regular
reskilling throughout their careers (O’Heir, 2021). The engineering and management
literature mentions the overall research gaps on what makes leaders effective or how
leaders become leaders (Skibniewski & Kim, 2022). Consequently, organizational leaders
have sparse information on the preferred alternatives for executive education programs
for reskilling and upskilling engineers in customized leadership development and training
relevant to the engineering profession (Retana & Rodriguez-Lluesma, 2022; Rottmann &
Kendall, 2022).

Despite the relevance of customized executive education programs for leadership
development between organizations and business schools, there remains a literature gap
on the criteria that make these collaborations successful (Diaz et al., 2022; Roos, 2022).
Further empirical research that includes the views of scholar-practitioners is needed to
drive social change by identifying the critical success factors (CSFs) of executive

education programs for reskilling and upskilling engineers in leadership development to
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support their midcareer transitions and ensure livelihoods amidst disruptive global events
(Rottmann & Kendall, 2022; Tiberius et al., 2021).

Chapter 1 presents an introduction and background of the study, the problem and
purpose of the study, the research question, the conceptual framework, and the study's
nature. The chapter also includes definitions, assumptions, the scope and delimitations,
limitations, and the significance of this study to practice, theory, and positive social
change.

Background of the Study

The engineering, technology, and construction industry (OTC) is a trillion-dollar
industry and has become a fundamental part of organizations to support a fast-changing
global world (Farler & Haan, 2021). The comprehensive information technology (IT)
field continues to demand skilled engineers to meet technology changes (Beckhusen,
2016). Engineers in leadership positions are vital in bringing new ideas and technological
advances to customers in the field (Perri et al., 2019) and play a key role in promoting
sustainability, improving the triple bottom line, and successfully leading future engineers
(Farler & Haan, 2021).

Educational reform in the United States has called for organizational leaders to
provide industry insights for higher education leaders to better prepare engineers for their
future roles in professional practice (Rottmann et al., 2016). The Accreditation Board for
Engineering and Technology (ABET) has started preparing engineer students as leaders,
and the Center for the Advancement of Engineering Education (CAEE) seeks studies that

support the development of leadership skills in engineering education (Florez, 2019).



Early engineering leadership scholars examined effective engineering leaders' skills,
traits, and styles. Mallette (2005) discussed the effective leadership style of managers
who worked with engineers and recognized their distinct nature within the profession.
Mallette worked with aerospace engineers for 30 years and developed a theory called
Theory Pi. Mallette encouraged others to customize their leadership approach to meet
their personality style and work habits.

In 2004, the National Academy of Engineering (NAE), in a publication titled The
Engineer of 2020, reported a national call for all engineers to develop leadership skills,
and several scholars claimed that this launched the beginning of engineering leadership
education (Graham et al., 2009; NAE, 2013). Following this, entrepreneur and
philanthropist Bernie Gordon established several multimillion-dollar endowments to
implement programs and institutes in engineering universities across the United States
(Klassen et al., 2020). The body of engineering leadership literature expanded as
researchers examined several aspects of the engineer.

Significant investments have been made to address the need to develop the
engineering workforce (National Aeronautics and Space Administration [NASA], 2019).
For example, NASA (2019) reported that 50% of its science and engineering workforce
was over 50 years old, and 28% were eligible to retire within the next 5 years. In 2019,
Global Space Economy’s total revenue was $360 billion, and $277 billion was from the
satellite industry (Satellite Industry Association, 2019). Human resource managers in
space and satellite industries have reported difficulty recruiting, hiring, and retaining

workers due to limited interest in developing early engineers (Ensley, 2017). In today’s



highly innovative market, engineering leadership is essential for preparing entry-level
engineers (Ensley, 2017), such as manufacturing engineers, to solve complex problems
collaboratively (Florez, 2019). Higher education institutions have integrated nontechnical
leadership programs and courses into various engineering disciplines (Ensley, 2017;
Knight & Novoselich, 2017).

Engineering leadership scholars who have argued for the need for engineers to
balance technical training with interpersonal skills have investigated engineers' domain-
specific skills, traits, and behaviors (Farr & Brazil, 2009; Hartmann et al., 2017;
Rottmann et al., 2015). Farr and Brazil (2009) identified nine key professional skills and
traits of effective leaders: big thinker, ethical and courageous, masters change, risk-taker,
a mission that matters, decision-maker, uses power wisely, team builder, and good
communicator. Hartmann et al. (2017) explored the meaning of leadership from industry
representatives from 982 entry-level job postings and found that strong communication,
teamwork, and interpersonal skills were essential.

Rottmann et al. (2016) established the first framework for engineering leadership
following an earlier study that revealed the distinct nature of engineers and grounded
model in the professional identities and influences of engineers at different career levels
situated into three main orientations: (a) technical competency, (b) collaboration within
global teams, and (c) innovation management. Rottmann called for additional domain-
specific skills, traits, and behaviors of engineers around the globe to establish a more
comprehensive definition of engineering leadership and expand the growing body of

literature. Kalliamvakou et al. (2017) and Kendall et al. (2021) called for further



investigation of engineering leaders’ perceptions and real-life experiences of skills in
various career roles to support the need to develop an effective leadership pipeline and
lead the next generation of engineers.
Problem Statement

The global pandemic put pressure on organizational leaders to address the
challenges of interdisciplinarity in training engineers in leadership development to meet
the needs of the technology-driven Fourth Industrial Revolution (Rovida & Zafferri,
2022; Roy & Roy, 2021). The Reskilling Revolution program launched by the World
Economic Forum in January 2020 estimated that 1 billion people need to be provided
with better education, new skills, and better work by 2030 (Diaz & Halkias, 2021a;
World Economic Forum, 2022), with engineers needing to engage in regular reskilling
throughout their careers (O’Heir, 2021). Most executive education approaches to
developing leadership in engineers show mixed results in the long-term translation of
these learning outcomes into professionals holding leadership roles in the workplace or
viewing themselves as leaders (Roos, 2022; Schell et al., 2021). The social problem is
that organizational leaders cannot identify effective leadership development programs
customized for engineers without practitioner-based empirical research on CSFs of
executive education programs (Retana & Rodriguez-Lluesma, 2022; Skibniewski & Kim,
2022).

Executive education customized by business schools for engineers plays a pivotal
role in leadership development by reskilling and upskilling abilities such as collaboration,

conflict management, and personal and organizational transformation (American Society



of Mechanical Engineers [ASME], 2022; Siegelman et al., 2021). Despite the relevance
of customized executive education programs for leadership development, scholars still
ignore the essential criteria that make these collaborations successful (Diaz et al., 2022;
Roos, 2022). The lack of empirical research on customized executive education programs
leaves a gap in the extant literature on the CSFs needed for effective reskilling and
upskilling of engineers in leadership development and highlights the need for further
empirical research from strategy-as-practice scholars (Rottmann & Kendall, 2022;
Tiberius et al., 2021). The specific management problem is that organizational leaders
have sparse information on the CSFs needed in customized executive education programs
for reskilling and upskilling engineers in leadership development (Retana & Rodriguez-
Lluesma, 2022; Richardson & McCain, 2022; Rottmann & Kendall, 2022).
Purpose of the Study

The purpose of this qualitative, multiple case study was to describe executive
education program experts’ views on the CSFs needed in customized executive education
programs for reskilling and upskilling engineers in leadership development. CSFs are not
equivalent to a standard set of measures (e.g., key indicators); CSFs can be identified
from the perspective of strategy-as-practice scholars (Aminy et al., 2019) and are widely
adopted as a concept in information management systems studies (e.g., Bele, 2019; Yeoh
& Koronios, 2010). The open nature of expert interviews involves collecting data from
experts’ breadth of knowledge and experience in research fields that still need exploring
(Littig & Péchhacker, 2014). To meet the purpose of this subject matter expert study and

be consistent with the qualitative paradigm, a multiple case study design (Yin, 2017) was



used to collect data from a purposeful sample of executive education program experts
who successfully delivered programs for reskilling and upskilling engineers in leadership
development.

| conducted an inductive multiple-case study (Yin, 2017) for three reasons. First,
research on the cocreation dynamics in customized executive education programs
between academic and corporate partners and their success and failure factors was very
scarce (Retana & Rodriguez-Lluesma, 2022). Second, the study’s research question was a
process that called for capturing in detail phenomena that evolve over time (Langley &
Abdallah, 2015). Third, and more generally, comparing comparable cases allows for
developing more precise and parsimonious theories than other methods (Eisenhardt &
Graebner, 2007). Semistructured interviews (Yin, 2017), archival data, and reflective
field notes (Merriam & Tisdell, 2015) drove the trustworthiness of the multiple case
study’s findings through data triangulation (Guion et al., 2011; Halkias et al., 2022).

Research Question

How do executive education program experts describe the critical success factors
needed in customized executive education programs for reskilling and upskilling
engineers in leadership development?

Conceptual Framework

This study was framed by three key conceptual models that aligned with the
purpose of the study, which was to describe executive education program experts’ views
on the CSFs needed in customized executive education programs for reskilling and

upskilling engineers in leadership development: (a) Rottmann et al.’s (2015) concept of



engineering leadership, (b) Fung’s (2020) concept of reskilling and upskilling the
workforce, and (c) Retana and Rodriguez-Lluesma’s (2022) concept of customized
executive programs.
Engineering Leadership

Rottmann et al. (2015) defined and conceptualized ““engineering leadership” in
an analytically clear manner through the works of Farr, Mallette, and Robledo, which was
grounded in the seminal research of Farr and Brazil (2009), Farr et al. (1997), Mallette
(2005), and Robledo et al. (2012). While Rottmann et al.’s (2015) engineering leadership
concept was grounded in Farr et al.’s scholarly works for a discipline-specific theory of
engineering leadership, Rottmann extended Farr et al.’s work when she noted that it
tended to focus on how best to lead engineers, not how engineers lead.
Reskilling and Upskilling the Workforce

Fung (2020) grounded his conceptual work on reskilling and upskilling on
definitions gleaned from previous labor market literature. Reskilling (learning new skills
to do a different job) can help corporations improve job security and foster a more
productive and stable work environment (Gagnidze, 2020). Incorporating upskilling
(teaching and learning additional skills for one’s present job) and executive education
allows organizations and employees to stay relevant (Gratton, 2019).

Fung (2020) studied how educators must consider a range of megatrends affecting
today’s business environment, with the foremost being those related to demographics,
innovation, sustainable development, and technology, and how these trends will

consistently alter the state of the global workforce. Such studies are grounded in



empowerment theory (Perkins & Zimmerman, 1995), which addresses the partnership
between a learner and the teacher, where the teacher takes the role of collaborator instead
of commanding authority. Other studies on the topic, such as de Vries et al.’s (2020)
research on strategic challenges in executive education, are grounded in adult learning
theory (Knowles, 1973; Knowles et al., 2020).

Customized Executive Education Programs

Retana and Rodriguez-Lluesma (2022) defined customized executive education
programs as a joint response by which firms and training providers craft specific
solutions to “unique problems.” In these programs, firms and training providers codesign
a learning experience through the choice of topics, methods, instructors, and locations
(Buchel & Antunes, 2007). As discussed by seminal and contemporary scholars in the
psychology of work and management education, customized executive programs play a
pivotal role in leadership development (e.g., Crossan et al., 2013; Kets De Vries &
Korotov, 2007; Retana & Rodriguez-Lluesma, 2022).

Retana and Rodriguez-Lluesma (2022) grounded their study in Argyris and
Schon’s (1996) theoretical works on organizational learning and hypothesized that when
executives exchange knowledge to reformulate their mental schemas, they may generate
new knowledge. Retana and Rodriguez-Lluesma recommended that future empirical
research validate their grounded model in customized executive education programs
conducted, and abundant literature exists to design research that extends this line of

theoretical work.
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A detailed discussion of the fit and rationale of the conceptual framework in

relation to the study approach and central research question is presented in Chapter 2.
Nature of the Study

The nature of this study was qualitative to best align with the purpose of the
research. Qualitative researchers explore how humans construct reality filtered through
individual experiences and social and cultural settings (Cooper & White, 2012).
Conversely, a researcher might attempt to identify a statistical association between
variables to test hypotheses and theories (Harkiolakis, 2017). Quantitative research was
not my choice for this study because | was not studying comparisons or correlations of
numerical relationships but rather attempting to understand and explore human
experiences and phenomena from the vantage point of the constructivist researcher
(Cooper & White, 2012). Finally, a long tradition exists of using case studies in business
research to generate detailed and holistic knowledge using multiple sources in an
information-rich context (Klenke, 2016; Yin, 2017).

To meet the study’s purpose, a study of experts’ views on the CSFs needed in
customized executive education programs for reskilling and upskilling engineers in
leadership development, and consistent with the qualitative paradigm, a multiple case
study design (Yin, 2017) was used to collect data from a purposeful sample of executive
education program experts. Compared to the single case study design, the multiple case
study design allows the comparison of collected data between multiple cases and
provides an in-depth understanding of a study’s problem (Halkias et al., 2022). Using

case studies, researchers can examine a transformation or development of a new topic of
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interest in the extant literature, and the research question focuses on “how” questions and
theories are applied and examined in a natural context (Yin, 2017).

Each case in a multiple case study stands on its own and serves as a unit of
analysis, allowing the exploration of social phenomena using replication logic and
comparing and contrasting results between cases to extend theory (Eisenhardt &
Graebner, 2007; Yin, 2017). Yin (2017) noted that within a multiple case study design,
the unit of analysis can be an individual in a specific context and that the research
question relates to the unit of analysis. This study’s central phenomenon was the
individual, and the context was the executive education program expert. In developing a
study of individuals living within a community and not the whole of the community
itself, the most appropriate qualitative design goal for theory extension is an exploratory
and inductive multiple-case study design (see Eisenhardt & Graebner, 2007; Halkias &
Neubert, 2020). The executive education program expert was the unit of analysis in this
multiple case study.

My sampling strategy included purposeful, criterion, and network sampling
(Merriam & Tisdell, 2015). I recruited 10 experts knowledgeable about the topic of
interest for individual in-depth interviews until data saturation was reached. Participants
were screened based on the following inclusion criteria: (a) adult over the age of 18, (b)
executive education program educator with a minimum of 5 years of experience
delivering reskilling and upskilling programs for engineers in leadership development, (c)
had published at least two articles in a peer-reviewed or practitioner-based journal on

executive education ecosystems, (d) had a terminal degree from an accredited institution,
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and (e) possessed in-depth expert knowledge regarding the central topic of study (see
Merriam & Tisdell, 2015).

As a data analysis technique, | applied a cross-case synthesis method used in
multiple case studies to compare and contrast the data within and between the cases until
patterns, themes, and ideas emerged (Yin, 2017). The cross-case synthesis method retains
case integrity to extend theory in multiple case studies (Halkias et al., 2022). Data
triangulation between the collected data from the semistructured interviews, archival
data, and reflective field notes strengthened the trustworthiness of the study results
(Farquhar et al., 2020; Halkias & Neubert, 2020).

Definitions

Critical success factors (CSFs): This term refers to activities not equivalent to a
standard set of measures (e.g., key indicators); CSFs can be identified from the
perspective of strategy-as-practice scholars (Aminy et al., 2019).

Customized executive education programs: This term refers to a joint response by
which firms and training providers craft specific solutions to “unique problems” (Retana
& Rodriguez-Lluesma, 2022).

Engineering leadership: This term refers to an approach that defines how
engineers influence others to collaborate and solve problems effectively and requires
technical expertise, authenticity, personal effectiveness, and the ability to synthesize

diverse expertise and skillsets (Rottmann et al., 2015).
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Joint training: This term refers to an organizational approach to solving training-
related issues through capacity-building programs while the business school executes
customized training programs (Diaz & Halkias, 2021a).

Professional development response: This term refers to the collaborative effort
that firms and training providers use to create custom solutions to specific problems
(Retana & Rodriguez-Lluesma, 2022) by developing codesigned learning experiences
from chosen topics, methods, instructors, and locations (Blichel & Antunes, 2007).

Reskilling: This term refers to learning new skills to do different jobs to support
corporations in improving job security and more productive and stable work
environments (Gagnidze, 2020).

Upskilling: This term refers to teaching and learning additional skills for one’s
present job alongside executive education, enabling organizations and employees to
remain relevant in the marketplace (Gratton, 2019).

Assumptions

A researcher must openly communicate taken assumptions to readers to improve
the quality of a study’s findings and conclusions (Theofanidis & Fountouki, 2018). This
study was based on the following four assumptions.

The first assumption was that this research had the rigor to appease common
concerns about the validity and reliability of case study designs (see Runfola et al., 2017).
The second assumption was that the recruited participants engaged actively, answered the
interview questions truthfully, and knew the research topic. The latter was managed using

inclusion criteria to screen participants about their qualifications. A detailed interview



14

protocol and data triangulation further strengthened the trustworthiness of the study
results (Merriam & Tisdell, 2015; Yin, 2017).

The third assumption concerned the specific use of expert interviews. Due to their
high level of knowledge, experts might frame an issue in a particular way and influence
the understanding of a less knowledgeable researcher (Bogner et al., 2018). Therefore,
the third assumption was that experts presented their special knowledge comprehensively
and coherently. The fourth and final assumption was that my personal bias toward this
research was sufficiently managed throughout the research. | remained mindful of my
reflexivity by interviewing experts unknown to me before undertaking this research and
bringing varied perspectives to the study (Eisenhardt & Graebner, 2007). Data
triangulation added further depth to the data collection and helped to reduce my
researcher bias (Guion et al., 2011).

Scope and Delimitations

A study's scope and delimitations describe the extent to which the research area is
explored and specify the study's boundaries (Tracy, 2019). A study’s limitations and
delimitations are consciously chosen and narrow the research within the scope of the
study and derive from the selected sample’s inclusion and exclusion criteria when the
replication process of a case study is started (Yin, 2017). The replication process of this
multiple case study began with selecting the experts on the topic of interest. A subject
matter expert is defined as a person who possesses knowledge in a specific subject matter

beyond that of many of their collegial peers due to their education, training, length and
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type of work experience, publications, awards, and peer recognition (Hopkins & Unger,
2017, p. 227).

In this research study, the experts were recruited via network and criterion
sampling, both more specific forms of purposeful sampling, and were defined with the
following inclusion criteria: (a) adult over the age of 18, (b) executive education program
educator with a minimum of 5 years of experience delivering reskilling and upskilling
programs for engineers in leadership development, (c) had published at least two articles
in a peer-reviewed or practitioner-based journal on executive education ecosystems, (d)
had a terminal degree from an accredited institution; and (e) possessed in-depth expert
knowledge regarding the central topic of study (see Merriam & Tisdell, 2015).

Limitations

Research limitations are study circumstances that a researcher cannot control and
may influence the interpretation of the findings in case study research (Yin, 2017). One
limitation of this and any qualitative study includes the participants' truthfulness and the
trustworthiness of the study results. A researcher increases the likelihood of producing a
credible record by facilitating the creation of an open, friendly, and supportive
environment for interviews. To further increase credibility, I inspected the transcripts for
evidence of assumption and bias, and | performed follow-up and verification contacts
with the participants (Merriam & Grenier, 2019). A detailed audit trail was provided in
the narrative of the study’s design. Data collected from interviews, archival data, and

reflective field notes were used to collect accurate data to support the study results
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(Guion et al., 2011). A comprehensive literature review was included in this document to
present that my research strategy was reliable and supported by scientific literature.

A second limitation of this study was selecting participants due to specific
inclusion criteria that might have limited the recruitment to reflect a good representation
of the targeted population. To mitigate this issue, | followed Schram’s (2006)
recommendation that researchers recruit between five and 10 participants for a qualitative
study because a larger sample size can lead to weaker research results and compromise
the production of detailed, thick descriptions of the phenomena under study. | mitigated
the above-stated limitations by demonstrating robust methodological rigor by
documenting an audit trail, data triangulation between the semistructured interviews,
archival data, and reflective field notes. A comprehensive literature review further
supported the study’s findings and interpretations.

The third and final limitation regarding the interview process was that the
interviewees might not have engaged truthfully with me, and their responses might have
been influenced by bias, nervousness, or concerns (Merriam & Tisdell, 2015). | attempted
to establish a bond of trust with the participants to manage this limitation. Any qualitative
researcher is limited by the difficulty of extending the findings to a broader population
with the same degree of certainty as quantitative approaches. This study used a multiple
case study approach to allow a more exhaustive exploration of the research question and
ensured trustworthiness to mitigate the qualitative research limitation and extend the

theory (Eisenhardt & Graebner, 2007; Halkias & Neubert, 2020).
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Significance of the Study

Significance to Practice

Engineering leadership education has become increasingly popular over the past
decade in response to national calls for another type of social change: educational change
(Kendall & Rottmann, 2022; Rottmann et al., 2016). As the pandemic has brought new
homeostasis to world labor markets, industry and professional bodies have reasserted the
importance of “nontechnical” skills, which has created openings for a leadership
resurgence in engineering (Klassen et al., 2020). Workers across industries must figure
out how to adapt to rapidly changing conditions, and leaders must learn how to match
those workers to new roles and activities (Fung, 2020).

Hickman and Akdere (2018) described how leadership development in
engineering remains understudied, and the increasing importance of IT across all
organizations emphasizes how leadership is highly context-bound. Reskilling and
upskilling engineers in leadership development are more than leading corporate
initiatives for innovative technology and artificial intelligence. Today’s professional
leaders must access ever-evolving reskill and upskill training and education programs to
support their workforce and deliver new business models in the postpandemic era
(Halkias et al., 2020). This study may be significant to practice in that it may inform
organizational leaders on the CSFs of customized executive education programs to
prepare engineers for leadership roles required within their profession to support their
midcareer transitions and ensure livelihoods amidst disruptive global events (Retana &

Rodriguez-Lluesma, 2022; Rottmann & Kendall, 2022).
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Significance to Theory

The findings from this study have potential implications that support the
expansion of engineering leadership theories (Kalliamvakou et al., 2017; Rottmann et al.,
2016) and add insight into the application of Katz’s (1955) model of effective leadership
to various levels of leadership. Engineering leaders in the IT field may apply the data
from this study to support the development of effective engineering leadership for mid-
and senior-level leaders and managers. Strategy-as-practice scholars call for further
empirical research to fill a literature gap on the CSFs needed for effective reskilling and
upskilling of engineers in leadership development and highlight the need for further
empirical research from practitioner-scholars (Rottmann & Kendall, 2022).

This study may be significant to theory by contributing original qualitative data to
the foundational theories supporting my conceptual framework (Fung, 2020; Retana &
Rodriguez-Lluesma, 2022; Rottmann et al., 2015). Such empirical results describing
executive education program experts’ views on the CSFs needed in customized executive
education programs for reskilling and upskilling engineers in leadership development
may extend theory to other related areas within the management, leadership, executive
education, and reskilling/upskilling literature.

Significance to Social Change

Social change is a fundamental approach to providing opportunities for
communities to receive support in their development, such as in engineering education
(Rottmann et al., 2016). By recruiting engineers with leadership qualities within a

professional project, a project’s stakeholders are more likely to feel the positive impact of
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a successful project. Projects can also progress more smoothly and efficiently, achieving
positive results in less time with competent engineers educated in leadership (Bakht,
2018).

Customized executive education programs present a collaborative response by
which firms and training providers develop specific solutions to unique problems of
reskilling and upskilling within a given professional context to ensure livelihoods in the
turbulent future of labor markets (Diaz & Halkias, 2022; Retana & Rodriguez-LIluesma,
2022). Customized executive education can prepare engineers for leadership roles by
reskilling and upskilling abilities such as soft skills, communication skills, leading
through change, and conflict management, yet organizational leaders have little
information on what makes these programs between business schools and employers
successful (Diaz et al., 2022; Roos, 2022). Further empirical research that includes
scholar-practitioners’ views is needed to drive social change by identifying the CSFs of
executive education programs for reskilling and upskilling engineers in leadership
development required during the Fourth Industrial Revolution (Rottmann & Kendall,
2022).

Summary and Transition

The specific management problem is that organizational leaders have sparse
information on the CSFs needed in customized executive education programs for
reskilling and upskilling engineers in leadership development (Retana & Rodriguez-

Lluesma, 2022; Richardson & McCain, 2022; Rottmann & Kendall, 2022).
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The purpose of this qualitative, multiple case study was to describe executive education
program experts’ views on the CSFs needed in customized executive education programs
for reskilling and upskilling engineers in leadership development. To meet the purpose of
the study and be consistent with the qualitative paradigm, a multiple case study design
(see Yin, 2017) was used to collect data from a purposeful sample of design thinking
experts. The open nature of expert interviews allowed experts' breadth of knowledge to
contribute to research fields that still need exploring (Littig & Pdchhacker, 2014).
Semistructured interviews, archival data, and reflective field notes (Merriam & Tisdell,
2015) were triangulated to support the trustworthiness of the study findings (Farquhar et
al., 2020). This study is significant to theory, practice, and social change as it contributes
to a deeper understanding of the CSFs needed in customized executive education
programs for reskilling and upskilling engineers in leadership development.

Chapter 2 of this study focuses on the appropriate literature search strategy
developed for the study. | provide an expanded view of the current literature and the

theories and conceptual frameworks that further support the purpose of the study.



21

Chapter 2: Literature Review

Without practitioner-based empirical research on CSFs of executive education
programs, organizational leaders cannot identify effective leadership development
programs customized for engineers (Retana & Rodriguez-LIluesma, 2022; Skibniewski &
Kim, 2022). The literature gaps on what makes leaders effective or how leaders become
leaders are mentioned throughout the engineering and management literature
(Skibniewski & Kim, 2022). The specific management problem addressed in this study is
that organizational leaders have sparse information on the CSFs needed in customized
executive education programs for reskilling and upskilling engineers in leadership
development (Retana & Rodriguez-LIluesma, 2022; Richardson & McCain, 2022;
Rottmann & Kendall, 2022).

Engineering leadership education has become increasingly popular over the past
decade in response to national calls for another type of social change: educational change
(Kendall & Rottmann, 2022; Rottmann et al., 2016;). As world labor markets shift
towards reskilling and upskilling professionals to meet the challenges of the Fourth
Industrial Revolution, industry and professional bodies have reasserted the importance of
“nontechnical” skills, driving calls for renewed leadership development training in
engineering (Klassen et al., 2020). Organizational leaders employing engineers across all
specialization sectors must now rapidly adjust to changing market conditions, driving the
need for customized professional training for engineer leaders (Fung, 2020; Retana &

Rodriguez-Lluesma, 2022).
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Additionally, organizational leaders report having little information on what
makes executive education programs for engineers in leadership development effective
and successful (Richardson & McCain, 2022; Rottmann & Kendall, 2022). The purpose
of this qualitative, multiple case study was to describe executive education program
experts’ views on the CSFs needed in customized executive education programs for
reskilling and upskilling engineers in leadership development.

Chapter 2 presents the literature search strategy and the concepts that guided this
empirical study. The literature review in this chapter includes a synthesis of knowledge
and scholarly work regarding the following topics: design thinking, design thinking tools,
the effect of organizational culture on design thinking, innovation and competitive
advantage in the context of design thinking, the design integration challenges of SME
leaders in the manufacturing sector, design thinking buy-in, design thinking and cross-
functional teams, and design thinking and profit.

Literature Search Strategy

The purpose of the study led me to find current and seminal publications related
to the topic of interest. Using multiple resources to find relevant literature, | accessed the
Thoreau databases using the online Walden University Library, SAGE Journals,
ABI/INFORM Collection, Emerald Insight, ProQuest Central, SAGE Journals, Springer
e-books, Taylor and Francis Online, Google Scholar, Google Books, and the generic
Google Search engine. The online Walden University library databases were Business

Source Complete, Emerald Insight, Science Direct, IEEE Xplore Digital Library,
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Complementary Index, Directory of Open Access Journals, ProQuest, Dissertations &
Theses @ Walden University, SAGE, and Emerald Insight.

Using citation mining, | used Google Scholar to identify peer-reviewed papers on
the first findings or locate other publications with similar topics. | employed the generic
Google search engine to identify search phrases and considered the different sources'
nature. All found publications were checked for authenticity using Ulrich's Periodicals
Directory (Ulrich’s Periodicals Directory, n.d.). Out of a total of 214 references, the
literature review encompassed 128 (60%) publications, of which 109 (85%) were peer
reviewed, and 105 (82%) were published between 2017 and 2022 (Table 1). To remain
current with newly published literature, | created search notifications in the online
Walden Library and Google Scholar, including keywords such as engineering leadership,
engineering leader, engineering manager, software engineering, information technology
(IT) and engineering, engineering skills, engineering traits, engineering behaviors,
Industry 4.0, Fourth Industrial Revolution, reskilling and upskilling, executive education,

and leadership development.
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Table 1

References by Type and Publication Year

Publication year 2022-2017 2016-2011 2010-2000  1999-1911
Peer-reviewed articles 84 12 9 4
Non-peer-reviewed articles 12 1 0 0
Books 2 0 0 2
Theses/Dissertations 2 0 0 0
Total 100 13 9 6

My literature research focused on current and seminal publications relevant to the
study's purpose and the research's methodology. The initial search terms used with the
Thoreau databases and Google Scholar were qualitative research, case studies, multiple
case study, interviewing, expert interviews, thematic analysis, dependability, credibility,
purposive sampling, transferability, the trustworthiness of results, and cross-case
synthesis analysis. Table 2 presents all found literature (Chapters 1-3) across the core

topics of the study.
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Numbers of Journal Articles, Books, and Student Dissertations by Topic

25

Journals Reports Books Dissertations
. Not peer-
Peer-reviewed -
reviewed

Engineering leadership 40 6 1 1 1
Fourth Industrial Revolution,
Industry 4.0 24 ! 2 1 0
Executive education 11 5 0 1 0
Reskilling and upskilling 8 4 1 1 0
Leadership development & 25 3 0 3 1
skills
Theory 8 0 0 4 0
Methodology 33 0 0 23 0
Total 149 25 4 34 2

Conceptual Framework

This study was framed by three key conceptual models that aligned with the

purpose of the study, which was to describe executive education program experts’ views

on the CSFs needed in customized executive education programs for reskilling and

upskilling engineers in leadership development: (a) Rottmann et al.’s (2015) concept of

engineering leadership, (b) Fung’s (2020) concept of reskilling and upskilling the

workforce, and (c) Retana and Rodriguez-Lluesma’s (2022) concept of customized

executive programs.
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Engineering Leadership

Rottmann et al. (2015) defined and conceptualized “engineering leadership” in an
analytically clear manner through the works of Farr, Mallette, and Robledo, whose work
was grounded in the seminal research of Farr and Brazil (2009), Farr et al. (1997),
Mallette (2005), and Robledo et al. (2012). Farr and his colleagues reviewed seminal
studies to identify nine key leadership qualities relevant to engineers: big thinker, ethical
and courageous, masters change, risk-taker, a mission that matters, decision-maker, uses
power wisely, team builder, and good communicator. Mallette’s research was the
outcome of 30 years’ experience in the acrospace industry to construct a leadership style
best suited to the management of engineers. Robledo et al. proposed a three-vector model
of leadership to accommodate the creative work of scientists and engineers.

While Rottmann et al.’s (2015) engineering leadership concept was based on Farr
et al.”s (1997) groundwork for a discipline-specific theory of engineering leadership, she
extended Farr et al.’s work when she noted that it tended to focus on how best to lead
engineers, not how engineers lead. Rottmann et al. (2016) later identified a knowledge
gap in the framework needed to connect engineers’ roles in professional practice to the
definition of engineering leadership. In the face of disruptive world events on the arbor
market, Rottmann and Kendall (2022) recently extended Rottmann’s original work in
engineering leadership by investigating the future of engineering leadership through the
lens of four key purposes: the pursuit of knowledge, personal growth, professional

preparation, and social transformation.
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Reskilling and Upskilling the Workforce

Fung (2020) grounded his conceptual work on reskilling and upskilling on
definitions gleaned from previous labor market literature. Reskilling (learning new skills
to do a different job) can help corporations improve job security and create a more
productive and stable work environment (Gagnidze, 2020). Incorporating upskilling
(teaching and learning additional skills for one’s present job) and executive education
allows organizations and employees to stay relevant (Gratton, 2019). Fung’s study on
reskilling and upskilling the global workforce was based on the SkillsFuture Singapore
program started in 2015, where thousands of employees over 3 years were reskilled in
eight emerging and priority skills domains: data analytics, finance, tech-enabled services,
digital media, cybersecurity, entrepreneurship, advanced manufacturing, and urban
solutions.

SkillsFuture Singapore (SSG) worked closely with stakeholders such as
government agencies, institutes of higher learning, and employers to ensure that skills
training and upgrading for individuals continued to be readily accessible throughout their
lives. Higher education institutions worked with employers and private training providers
to form a powerful partnership to deliver continuing education and training. By the end of
2018, more than 30,000 Singaporeans had attended courses in the SkillsFuture Series
(SSG, 2019).

Fung (2020) studied how educators must consider a range of megatrends affecting
today’s business environment, with the foremost involving demographics, innovation,

sustainable development, and technology, and how these trends will consistently alter the
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state of the global workforce. Such studies are grounded in empowerment theory (Perkins
& Zimmerman, 1995), which addresses the partnership between a learner and teacher,
where the teacher takes the role of collaborator instead of commanding authority.
Updated applications of empowerment theory, such as in Vinayan et al.’s (2020)
investigation of reskilling and upskilling the workforce in Malaysia, aim to develop a
process that supports industry-driven training by adopting heutagogical approaches to
promote lifelong and independent adult learning. Other studies on the topic, such as de
Vries et al.’s (2020) research on strategic challenges in executive education, are grounded
in adult learning theory (Knowles, 1973). Adult learning theory and its updated
extensions hypothesize that adults tend to learn differently than children and adolescents
and that adults typically need to know why they are learning something, want to learn
things that are of immediate relevance, and are looking for practical, problem-centered
approaches to learning (Knowles et al., 2020).

Scholars have found little consistent information in the scholarly or practitioner-
based literature guiding business schools to develop an executive education model that
reskills/upskills leaders to successfully manage the future’s changing workforce (Diaz &
Halkias, 2021b; Fung, 2020). Fung (2020) concluded his study by stating that in the
future of work, the shelf life of skills is anticipated to be approximately 5 years, with
individuals expected to update and refresh their skills six times throughout a 30-year
career to remain relevant in their workplace, while employability will depend more

heavily on lifelong learning and skills development than initial qualifications.
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Customized Executive Education Programs

Retana and Rodriguez-Lluesma (2022) defined customized executive education
programs as a joint response by which firms and training providers craft specific
solutions to “unique problems.” In these programs, firms and training providers codesign
a learning experience through the choice of topics, methods, instructors, and locations
(Buchel & Antunes, 2007). As discussed by seminal and contemporary scholars in the
psychology of work and management education, customized executive programs play a
pivotal role in leadership development because they foster abilities such as collaboration,
conflict management, and personal and organizational transformation (e.g., Crossan et al.,
2013; Kets De Vries & Korotov, 2007; Retana & Rodriguez-LIluesma, 2022).

Retana and Rodriguez-Lluesma (2022) grounded their study in Argyris and
Schon’s (1996) theoretical works on organizational learning and hypothesized that when
executives exchange knowledge to reformulate their mental schemas, they may generate
new knowledge. By way of exchanging tacit knowledge (“externalization”) and the
construction of knowledge (“internalization”), this learning may lead to transformation
into valuable behaviors for the organization (Argyris & Schon, 1996). Retana and
Rodriguez-Lluesma followed established techniques and procedures to construct a
grounded theory (Glaser & Strauss, 1967) of how customized executive education
programs function. Their emerging theory suggests that four conceptually distinct but
interrelated behaviors foster successful customized executive education programs: (a)
brokerage by program directors, (b) boundary-crossing, (c) case script enactment through

role switching in veiling and unveiling of the organization, and (d) diagnostic and
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codesign and delivery. As predicted by the researchers in their case-based grounded
theory study, the most popular request by firms in customized executive programming
was that of leadership development (Retana & Rodriguez-Lluesma, 2022).

Executive education program directors play an important role in defining the
CSFs of the program delivered (Diaz et al., 2022). Companies and business schools have
different syntactic, semantic, and pragmatic approaches, but they can cocreate a project
with common objectives through joint collaboration. On the one hand, the company aims
to solve a training problem through a capacity-building program; on the other hand, the
business school has experience carrying out tailor-made training programs (Diaz &
Halkias, 2021a). Retana and Rodriguez-Lluesma (2022) recommended that future
empirical research validate their grounded model in customized executive education
programs, and abundant literature exists to design research that extends this line of
theoretical work.

Literature Review

The Evolution of Engineering Leadership

Recognizing the complex interactions of management and leadership in
engineering and technology (Rottmann & Kendall, 2022). The defined management
criteria for engineering leadership were first established by Taylor (1911) and involved
an understanding of critical issues in management; there are various definitions , but they
all collectively describe a task-oriented framework that includes planning, organization,
coordination, and control activities. The emergence of project management in the 1960s

led to a new area of research associated with project-driven technical activities. This early
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depiction of management represented a collection of administrative activities that later
required a proactive role in complex systems by the mid 1980s (Kocaoglu, 1986).

Since the turn of the century, rapid technological changes have merged the roles,
and research has focused on engineering leaders' and managers' skills, traits, behaviors,
and styles (Rottmann et al., 2018; Sydorenko, 2020). This transition changed how
management and leadership were distinguished (Ebert & Duarte, 2018). Three broad
bodies of literature surround the development of effective engineering leadership,
including the engineer's career paths and transitions, professional identities, and industry
engineers’ perspectives on effective engineering leadership (Rottmann et al., 2018).
Foundational Research Streams Defining Engineering Leadership

The skillset of engineering leadership has become very important and is essential
in today’s highly entrepreneurial market for engineers (O’Heir, 2021). Engineering
leadership represents an established body of knowledge in engineering education with a
focus on academic inquiry. There are five streams of engineering leadership trending in
the field: the demand for engineers to embody a leadership role, engineering leadership
programs, competency-based representations of influential engineering leaders, industry-
based empirical studies of engineering leadership, and conceptual investigations of
leadership from the perspective of engineers. The five streams are intertwined throughout
undergraduate education with competency-based representations of influential
engineering leaders and research studies of engineering leadership in the industry

(Rottmann et al., 2016; Rottmann et al.,2018).
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Early engineering leadership scholars grounded their work in Katz's (1955) three-
skills effective leadership model. Katz's model of leadership skills is an acquired
proficiency within three distinct skill sets, technical, human, and conceptual, that vary in
importance by organizational level. Katz's theory bypassed the research that investigated
a definitive list of traits to define leadership and addressed leadership as a set of
developable skills. Katz argued that a leader's traits (innate characteristics) define who a
person is, whereas a leader's skills (knowledge and abilities) can be learned and
developed (Katz, 2009).

Robert Katz's seminal article was first published in Harvard Business Review in
1955, titled "Skills of an Effective Administrator.” Katz's model was rooted in
administration field research and contained his firsthand observations of executives in the
workplace (1955, p. 34). Katz's findings suggested that effective administration
(leadership) depends on technical, human, and conceptual skills. Katz defined technical
skills as knowledge and proficiency in a specific work or activity, including competencies
in a specialized area, analytical ability, and the ability to use appropriate tools and
techniques. Technical skills were most important at lower and middle levels of
management and not essential to higher-level managers such as presidents, senior
officers, and chief executive officers (CEOs) (Katz, 1955).

Katz (1955) defined human skills as the ability to work with others and
demonstrated through self-reflection and emotional awareness of self and the responses
and behaviors of others. Katz noted how human skills are essential at all levels of

management and suggested further development in self-awareness, the awareness of
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others, communication, and empathy. Katz suggested that researchers and leaders apply
case study analysis to real-life situations to improve human organizational skills through
formal training, coaching, and self-assessments. Later clarifications were presented that
stated human skills were developed as intragroup skills at the lower management level
and applied as intergroup skills at the higher management level (Katz, 2009).

Katz (1955) identified the third and final conceptual skill set to see the
organization from a holistic perspective. Katz acknowledged how the demand for each of
the three skills varies at the three levels of management: supervisory, middle, and top
management. Katz explained how leaders in higher-level management positions need
conceptual skills to view big picture thinking and interconnecting systems such as
establishing a vision, defining objectives, and executing decisions in the best interest of
its stakeholders. Katz suggested that leaders develop conceptual skills through formal
training, mentor coaching, and job exchange to develop critical thinking skills. Revised
claims regarding the importance of conceptual skills were identified at all levels of
management (Katz, 2009; Mumford et al., 2000).

Katz's (1955) model has been reinforced and expanded by modern leadership
research beginning with Mumford et al. (2000) proposition that leadership effectiveness
depends on the leader's ability to solve complex organizational problems. Mumford et al.
maintained a set of competencies leaders needed to include problem-solving skills
(conceptual), social judgment skills (human skills), and knowledge (technical skills),

which largely overlap the original framework of Katz. Mumford's model further expands
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on organizational leadership skill sets essential to leaders, including cognitive, business,
and strategic skills.

Mumford et al. (2002) confirmed Katz's (1955) original notion that there is
relative importance to some skills versus other skills based on leadership level based on
the tasks accomplished and complex problems addressed by engineers and scientists.

A study by Robledo et al. (2012) considered engineers’ work by integrating the five
stages of creative projects (scanning, elaboration, development, appraisal, and
implementation into a flow chart (Mumford et al., 2000). Robledo et al. (2012)
introduced a scientific leadership model focused on three key vectors where engineers
and scientists demonstrated impact: in a group, at work, and throughout an organization.
Accounting for how leaders in these professions influence operations and people in a
socio-technical context, the model was designed to guide leaders’ creativity (Robledo et
al., 2012).

To support leaders in engineering, Robledo et al. (2012) proposed five
interventions: training existing leaders, developing scientists and engineers to become
leaders, promoting stakeholder integration, utilizing survey feedback, and modifying
management procedures and processes. Researchers have applied Katz's three-skills
model as a generic framework across several disciplines (Uhr, 2017), but limited research
has connected the three-skills model to engineering leadership (Medcof, 2017). In
addition to the engineering leadership literature, an important report by Katz (1993)
argued the importance of engineering students refining their focus in their entry-level

engineering job roles to develop engineering leadership that enables enhanced
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communication from experiential learning toward language proficiency. In engineering
leadership, clear and precise communication is critical for interacting with managers and
peers, providing effective presentations, improving business-related writing skills, and
communicating cross-culturally (Ismail & Fathi, 2018; Rottmann et al., 2016).

Building an engineering mindset is essential for engineering students entering the
industry, and their technical skills are increasingly crucial in academia, government,
industry, and non-profit organizations (Jamieson & Donald, 2020; Perry et al., 2017). In
many universities, engineering leadership skills are being improved through project
management training that includes developing personal management and organizational
skills that will add value to teamwork-related skills, confidence, empowering early
development of leadership styles such as transformational leadership (Jamieson &
Donald, 2020; Rottmann et al., 2016). Nevertheless, these valuable skills are being taught
in training programs and lack skill-based approaches to drive real-world application
(Harrison et al., 2017; Nix & Bigham, 2015).

Northouse (2018) explained the importance of distinguishing between a trait,
behavioral, and skill-based approach. The trait approach is focused on personality
characteristics and is understood as innate characteristics that represent who we are
(Northouse, 2018). The behavior approach emphasizes the patterns of behaviors and their
influence on leadership, such as transformation and charisma (Mumford et al., 2000). The
skilled approach of Katz's (1955) three-skills model, evolved by Mumford et al.,
considers leadership a collection of capabilities across technical, human, and conceptual

areas. Although Northouse (2018) recognized that the skill-based approach has yet to
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apply to training programs for leadership positions, researchers have applied these to
leadership development, highlighting the importance of management skills to understand
how to apply practical leadership skills (Knowles, 2021).

Researchers have utilized the skills model approach, alongside Northouse's (2018)
skill-based leadership framework, to understand how leadership skills development
improves leadership abilities (Harrison et al., 2017; Hickman & Akdere, 2018; Uhr,
2017; Yuan et al., 2019). Nix and Bigham (2015) conducted a case study in higher
education and applied Katz's (1955) three-skills model and Northouse's (2018) skill-
based leadership approach. The study focused on the skills needed for effective
leadership, and researchers identified the skills: experience, flexibility, balance, positive
attitude, problem-solving skills, and willingness (Nix & Bigham, 2015). Nix and Bigham
(2015) noted the importance of technical, human, and conceptual skills when hiring
influential leaders.

Uhr (2017) analyzed three leadership archetypes that align the intraorganizational
ideals in crisis management. The three ideals of conceptual leadership frameworks related
to personal traits, principal leadership styles and behaviors, and Katz's three-skills
approach. Uhr (2017) explained how Katz's three-skills approach might enable leaders to
improve leadership by attaining technical, human, and conceptual skills. Yuan et al.
(2019) proposed a framework partnership between the public and private sectors and
guided the selection of an appropriate partnership method as an ongoing engagement

strategy in cyberspace. Yuan et al. proposed a framework that acknowledged several
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advantages, including developing efficient and effective leaders who can lead in any
environment.

Harrison et al. (2017) conducted a qualitative study and applied Katz's three-skills
model approach later led to Mumford et al. (2000) expanding the model approach from
an entrepreneurial perspective exploring leadership. Harrison et al. (2017) identified
specific technical, human, and conceptual skills leaders would utilize in leadership
positions, but as noted earlier, the skill-based approach has yet to apply to training
programs for leaders in leadership positions (Northouse, 2018). It is important to
understand how leaders utilize technical, human, and conceptual skills to understand how
the engineering leadership literature connects leadership development, leadership skills,
and effective leadership (Hirudayaraj et al., 2021).

Engineers as Leaders

Early scholars Farr et al. (1997) identified the initial leadership qualities of
engineers that included having effective communication skills, establishing a purposeful
mission, balancing their hierarchies, being a good decision-maker, and demonstrating
their ability to be a big thinker, a change master, teambuilder, risk-taker, that is ethical
and courageous (Farr & Brazil, 2009). In 2005, Goodale proposed a set of traits such as
influence, courage, pride, honesty, competence, and adaptability alongside a set of
leadership skills that engineers interested in business settings that reflected their ability to
communicate, team build, mentor, problem-solve, delegate, manage, and generate a

vision (Goodale, 2005).
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In the review of the existing engineering literature, Bergeron (2001) and
Kirschenman (2011) explained the importance of every engineer having the ability to
lead in response to management challenges that may arise during their role at the
practical level. In an increasingly globalized economy, engineers must be prepared to
address the challenges that arise, confident that they have the tools to serve society (Yates
& Murphy, 2022). Engineers are employed throughout the globe, and they must have the
leadership to identify the need to act in high-risk situations with short response times and
resolve various issues such as disasters and limited resources (Bracio & Szarucki, 2020).

Programs associated with engineering research are prevalent topics in the
literature interconnected by calls across various disciplines, including national and state
policymakers, professional affiliations, and acting bodies throughout educational sectors
(Rottmann et al., 2016). In the engineering leadership literature, executive program
evaluations across institutional contexts constitute non-empirical descriptions of the
program and curricular initiatives in three prominent foci of engineering leadership
programs: entrepreneurship and innovation (Hsiao, 2013; Stewart, 2005), personal and
professional growth (Colcleugh & Reeve, 2013), and global citizenship (McMartin,
2013).

Faculty members, instructors, and other industry professionals have partnered to
ensure they deliver a vast range of instructional strategies that enable student engagement
toward developing their leadership style while allowing for their development as leaders
to be assessed (Williams, 2022). However, engineering educators' wide range of foci,

program structures, institutional locations, and instructional strategies has diversified the
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curricular and non-curricular offerings in many North American engineering faculties
(Rottmann et al., 2016). These two attributes may be linked to effective engineering
leadership, but it is unclear how the authors methodologically factored engineering into
their research (Rottmann et al., 2015).

Engineers are motivated by tasks, respond well to hands-off leaders with expert
technical knowledge, use logical reasoning to resolve conflicts, and expect job
performance primarily based on product quality (O’Heir, 2021). A list of
recommendations for those managing engineers, whom he regarded as laissez-faire
leaders instead of a theory of engineering leadership (Mallette, 2005). Engineers in the
industry have identified three orientations to engineering leadership: technical mastery,
collaborative optimization, and organizational innovation (Rottmann et al., 2015). While
the grounded theory study by Rottmann et al. (2016) approached leadership from the
view of actual engineers, the work still failed to connect the varied roles of engineers
with an official engineering leadership definition, and unanswered questions remain in
the literature for further inquiry regarding educational improvement in programs focused
on engineering (Rottmann & Kendall, 2022).

Reskilling and Upskilling Leaders for The Fourth Industrial Revolution

Technological advancements, environmental changes, demographic shifts, and the
impact of COVID-19 have illuminated global calls for workforce reskilling and redesign
of education and training programs to meet these demands (Pefia-Cabrera et al., 2019).
The pandemic created an exacerbated career shock that amplified the impact of context-

related factors resulting in mixed outcomes for the individual’s career (Akkermans et al.,



40
2020). In 2016, The World Economic Forum (WEC) identified a technological shift

resulting in a Fourth Industrial Revolution (4IR) impacting the globe. The technology-
driven world has entered a dynamic reorganization of skills, and the Organization for
Economic Co-operation and Development (OECD) estimated that 1.1 billion jobs would
be transformed by technology within the next decade (WEC, 2022). In January 2020, the
WEC launched the Reskilling Revolution program to prepare the global workforce,
estimating that 1 billion people will receive renewed education, skills, and economic
opportunities by 2030 (Diaz & Halkias, 2021a; WEC, 2022).

Human resource management is being transformed in the labor market, and
workers must be qualified to work collaboratively in transition with other individuals,
machines, and technologies (Jerman et al., 2020). Consequently, technological
intelligence has led to complex data systems requiring highly qualified individuals to
manage them across various disciplines (Cagliano et al., 2019; Jerman et al., 2020).
Digital disruptions and the emergence of innovative technologies and business models
are essential to sustain a competitive advantage, continue to grow, and create value at
macro and micro levels (Meske & Junglas, 2020; Zaki, 2019).

Adopting disruptive technologies linked with the Fourth Industrial Revolution,
also named Industry 4.0, has changed how people interact, learn, recruit, manage, and
lead (Matt et al., 2020). Industry 4.0 emerged from the evolution of digitalization and
robotics by interconnecting physical and cybernetic environments through digital
technology (Liu & Xu, 2017). These digital technologies include artificial intelligence

(A, cyber-physical systems, big data, and the Cloud causing disruptive changes in the
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workforce labeled a socio-technical revolution (Sony et al., 2020). Traditional tasks will
be left for digital automation to ensure timely, precise, and intelligent analysis (Jerman et
al., 2020).

Companies such as Microsoft and Amazon have accelerated since they were
already investing in internal workforce development initiatives pre-pandemic by focusing
on digital transformation reskilling and upskilling to mitigate skill gap concerns
(Newman, 2020). A large majority of the population has experienced career path
fractures and hiring pattern uncertainty resulting from the rapid and pervasive disruptions
of cloud computing, 10T, machine learning, artificial intelligence, robotics, 3D printing,
mixed reality, and blockchain have disabled career paths and created uncertainty in hiring
patterns (Microsoft, 2021). Surveyed employers projected that 70% of their employees
will require reskilling and upskilling by 2025 (World Economic Forum, 2020). Reskilling
is learning new skills to do different jobs (Gagnidze, 2020). Upskilling refers to teaching
and learning additional skills for one’s present job (Gratton, 2019). Reskilling and
upskilling are essential to prepare the global workforce to meet future challenges (Fung,
2020).

Recent surveys, such as the Gartner survey, revealed that 80% of the workforce,
92% of managers, and 77% of senior leaders already felt poorly prepared for the future
(Wiles, 2020). Reports surrounding the changing landscape of skills and the new
capabilities they demand remind industry leaders to be future-ready (Edmonson, 2020).
Edmonson (2020) proposed that high-quality discussion processes, agility, and

adaptability will be required to improve strategic decision-making, sensemaking, social
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intelligence, 21st-century adaptive thinking: cross-cultural competency, computational
thinking, new-media literacy, transdisciplinary, design mindset, cognitive load
management, and virtual collaboration.

Automation alone will require technical and human skills such as creativity and
adaptability (Towers-Clark, 2020). Although the nature of work is transforming rapidly,
more research is needed to examine the future strategies and mindsets required for the
workforce to meet the soft skills needs of Industry 4.0 (Low et al., 2019). Reskilling and
upskilling programs must follow a three-step process that first identifies the skills needed
to address business reality, a clear understanding that distinguishes the role of the needed
skill in the new model, and a collection of providers capable of supporting the needs of
lifelong learning (Agrawal et al. 2020).

Customized Executive Education Programs: Academic—Industry Partnerships

In customized executive education, partners from companies and business schools
assume different roles in designing and delivering the program (Retana & Rodriguez-
Lluesma, 2022). Business schools and corporate development officers within the firm
that identify organizational issues can work through a cocreation process to codesign the
contents of a program. Faculty members highly specialized in their specific area of
expertise deliver customized education programs and lead executives on a path toward
career development within their companies (Kets De Vries & Korotov, 2007).

It is crucial for business schools to enable access to their internal knowledge and
eccentricities to foster the critical process of building trust (Retana & Rodriguez-

Lluesma, 2022). Two of the core challenges in development are (1) maintaining an
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exchange of information between a company and a business school and (2) applying
nonsystematic interaction to articulate the needs of a company (Diaz et al., 2022).
Executive education program directors must integrate a firm’s expectations and faculty
members’ skills in a collaborative curriculum construction process by selecting
appropriate cases based on the insight collected from clients, posing a potential risk in
decision-making (Christensen & Carlile, 2009).

Another challenge in this academic-corporate partnership is that custom executive
education trainers must lead discussions to reveal a company’s problems without
impugning the individuals present (Retana & Rodriguez-LIluesma, 2022). There may be
clear benefits for academic and corporate partners involved in a custom executive
education program, including enabling networking, establishing close relations between
professionals, and sharing knowledge of proficient executives who belong to the same or
different organizational cultures, among others (Montgomery, 2016). Customized
executive education tends to be the most effective solution within business schools’
executive education programs because of the specificity of the solution (Retana &
Rodriguez-Lluesma, 2022; Tiberius et al., 2021).

Today’s postpandemic world requires 4IR leaders to support their workforce and
deliver new business models by providing access to ever-evolving reskill and upskill
training and education programs (Agrawal et al., 2020; Halkias et al., 2020). Leaders
must align their workers to new roles and activities as the world learns to adapt to these
ever-evolving conditions (Fung, 2020). Business school leaders have been responsible for

reshaping leaders to address economic and social change (Christ & Burritt, 2019).
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Executive education programs originated in the United States. In 1984, Harvard Business
School introduced the Advanced Management Program (AMP) (Amdam, 2016). In 1951,
other elite schools such as Northwestern University, Kellogg School of Management, and
Columbia Business School were also established. These programs were the foundation
that drove other business schools to develop varied programs and degree offerings for
students and industry professionals. (Amdam, 2016). In the 1990s, a shift occurred as
other learning and development alternatives emerged and corporate universities resolved
the larger corporation’s skills development (Chen et al., 2019).

Academic and industry leaders and researchers are working to redefine executive
education toward enabling the opportunity for business schools to work as partners to
redefine innovative business school ecosystems committed to innovation and
experimentation (Halkias et al., 2020; Horn & Dunagan, 2018). This involves redesigning
the roles of business education providers to become Executive Education providers that
work to develop relevant, digitally driven, and sustainable executive education
ecosystems (Caratozzolo et al., 2020; Horn, 2020). Partnerships with corporate clients
aim to network universities with other key drivers such as educational platforms,
certification programs, corporate universities, and other professional bodies and
synthesize solutions (Rotatori et al., 2021; Caratozzolo et al., 2020).

Urgent attention is needed as the extensive skills gap widens (Agrawal et al.,
2020), and potential skill obsolescence is on the rise as Al is projected to create new jobs
that will require a collaborative and structured partnership approach to find solutions

(Caratozzolo et al., 2020; Diaz & Halkias, 2021b). In conjunction with the overall
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uncertainty surrounding the future nature of jobs and their required skills (Sukovataia et
al., 2020), the need for organizations to advance innovation and learning is becoming a
worldwide concern (Crisp, 2019).

As the world turns toward a postpandemic future, 50% of the labor force will
need to reskill, and online education continues to shape workforce learning and
development (ASME, 2022). While the world is in transition, it is essential for business
schools to empower education-corporate partnerships to collaboratively design innovative
education ecosystem models (Diaz & Halkias, 2021b; Moldoveanu & Narayandas, 2019).
Established partnerships between education providers and industry leaders can co-design
ecosystem models that offer the preparedness and agility needed to reskill and upskill 4IR
leaders’ changing workforce (Diaz & Halkias, 2021a).

Business and Engineering universities such as California State University, Chico,
Nanyang Business School, Singapore, Stanford University, Chicago Booth School of
Business, and Berkely, are working to integrate programs offering courses that provide
general conceptual skill-building to customized education for developing students and
early, mid, and senior-level professionals seeking to reskill and upskill (Diaz et al., 2022).
These programs offer opportunities to learn in-person, remotely, or in a hybrid model to
gain skills from interactive lectures, projects, and simulations to case discussions and
activity-based workshops to generate creative solutions. Researchers and industry
leaders have forecasted ideas for leadership development, including the Hybrid Era, a
leadership development framework that replaces the three areas of leadership

development with the pathways between them through sensemaking, experimentation,
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and self-discovery (Birkinshaw et al., 2022). At the same time, researchers have
suggested the importance of applying fundamental learning principles such as the adult
learning theory (Knowles, 1973; Knowles et al., 2020) when designing and improving a
leadership development program (de Vries et al., 2020).

Although these programs appear to offer the solution, scarce and differentiated
practitioner-based empirical research on the CSFs of executive education (Retana &
Rodriguez-Lluesma, 2022; Skibniewski & Kim, 2022). Despite the relevance of
customized executive education programs for leadership development between
organizations and business schools, there remains a literature gap on the criteria that
make these collaborations successful (Diaz et al., 2022; Roos, 2022).

Leadership Practices Among Entry-Level Engineers

Engineering leadership literature includes the fewest publications in leadership
(Rottmann et al., 2016). Rather than accepting leadership standards from other disciplines
for engineers, researchers such as Mallette (2005) and Rottmann et al. (2016) studied
leadership from an engineering perspective. Drawing from 30 years of experience in
aerospace, Mallette (2005) advanced “Theory P1,” a leadership style best adapted to the
management of engineers. In contrast to “Theory X and “Theory Y,” Mallette developed
Theory Pi by building on transformational and transactional leadership theories.

Engineering leadership is based on the precise theoretical work of Rottmann et al.
(2015), stating that engineering leadership is based on grounding leadership theory,
especially in engineers in whom professional identities have been identified. Three

distinct orientations influence engineering leadership to leadership: technical mastery,
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collaborative optimization, and organizational innovation. Building on this, Klassen et al.
(2017; 2020) developed a framework highlighting how engineers express these
orientations in varying degrees throughout their careers due to their learning, mobility,
and changing organizational roles. Reeve et al.’s (2015) survey of 175 engineers revealed
that most of those with up to two years of experience had a stronger orientation toward
collaborative optimization, contrasting with the Klassen et al. (2020) study that evidenced
more focus on technical mastery.

An in-depth single-case study by Alvesson and Jonsson (2016) of a middle
manager in a large, international manufacturing company presents helpful perspectives
on the practice of engineering leadership. The research revealed fragmentation between
the manager’s ideas and practice of leadership and striking differences between believed
leadership meanings and their actual application in practice. Following ten interviews and
eight manager observations in meetings, the authors found evidence challenging
dominant leadership perceptions based on “assumptions of coherence, integration,
context, and direction” (Alvesson & Jonsson, 2016, p.13). While this research deepens
the understanding of leadership, its focus on an engineer in a leadership position does not
offer more regarding how leadership develops in the early stages of a career. Such studies
point to which engineering leadership orientations to search for in engineers support that
leadership is not a fixed concept, particularly for engineers, and underline that even one
person can have opposing perspectives regarding their leadership (Klassen et al., 2017;

2020).
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Technical, Human, and Conceptual Skills for Engineer Leaders

Several researchers have attempted to define these soft skills using other terms
such as non-technical, human, and people skills (Matteson et al., 2016; Pocsova et al.,
2020; Touloumakos, 2020). A closer look at the studies rooted in the seminal work of
Farr et al. (1997) and Katz (1955) have revealed similarities and differences across the
research based on the type of skills needed and the lens used to examine effective
engineering leadership. For example, although Perry et al. (2017) and Racine (2015)
agreed on technical competence and conceptual skill such as big-picture thinking in
effective engineering leadership success, the suggested approach is different research
paths. Racine (2015) suggested meeting the needs of followers through group and
organization vectors that enact interaction, communication, and collaboration. At the
same time, Perry et al. (2017) suggested that the two big-picture concepts necessary for
engineering leaders included boundary-breaking collaboration and orchestrated
commercialization. Boundary-breaking collaboration involves sharing information across
the industry, and orchestrated commercialization extends technical competence to
commercial pipelines (Pedersen, 2020; Perry et al., 2017).

Boyatzis et al.'s (2017) qualitative study explored engineers positively linked
interpersonal skills and effectiveness. Harrison et al. (2017) examined leadership skills
through the entrepreneurial lens and concluded that engineers in a leadership roles needed
technical, human, and conceptual skills and suggested further research was needed.
Overall, the research did not follow the same path and suggested further research specific

to the individualized engineering field. Several qualitative studies grounded in theories
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found common themes regarding technical skills in engineering leadership (Perry et al.,
2017; Rottmann et al., 2016).

Rottmann et al. (2016) emphasized technical competence in engineering
leadership, and Racine (2015) found that managers did have the needed technical
competence when transitioning into leadership roles but lacked other skills. A mixed-
methods study conducted by Perry et al. (2017) also acknowledged the technical
competence present in engineering managers and proposed a model to facilitate the
development of other skills he called leadership skills. Perry et al., Racine et al., and
Rottmann et al. acknowledged technical competence as a critical engineering skill and the
value of combining technical competence and additional leadership competence to meet
the goals of an organization.

Further, Rottmann et al.’s (2016) extended research also confirmed the
importance of technical competence. However, it explored engineering leadership from
various roles (engineers, human resources professionals, entrepreneurs, politicians, and
interns) based on competencies and leadership skills, providing a broader view of
engineering leadership (Boyatzis et al., 2017). Scholars agreed on the importance of
technical competence. Disagreement existed on the skill's importance at different levels
of management. For example, Kalliamvakou et al. (2017) conducted a qualitative study
and found that engineering leaders perceived interpersonal skills as more important than
technical skills. Medcof's (2017) findings suggested conceptual skills utilized at lower
levels of management but various levels, but the research did not reveal the presence of

conceptual utilization at middle and upper levels of management. Kalliamvakou et al.
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(2017) and Rottmann et al. (2016) suggested the importance of engineers in developing
conceptual skills such as problem-solving and driving alignment.

Medcof (2017) and Rottmann et al. (2016) explained the importance of
conceptual skillsets to include a vision perspective related to innovation, anticipated
trends, and calculated risk-taking. Further research may provide additional insights and
knowledge to support the body of engineering leadership literature based on research
discrepancies and the complex concepts surrounding effective engineering leadership.
While Medcof's (2017) engineering management review study found that leaders utilized
skills at various levels of management, discrepancies were found in how conceptual skills
were utilized.

Medcof's (2017) findings suggested conceptual skills utilized at lower levels of
management but various levels, but the research did not reveal the presence of conceptual
utilization at middle and upper levels of management. Kalliamvakou et al. (2017) and
Rottmann et al. (2016) suggested the importance of engineers in developing conceptual
skills such as problem-solving and driving alignment. The importance of conceptual
skillsets includes a vision perspective related to innovation, anticipated trends, and
calculated risk-taking. Based on the discrepancies among researchers and the complex
concepts surrounding effective engineering leadership, further research may provide
additional insights and knowledge to support the engineering leadership literature
Rottmann & Kendall (2022).

Changing dynamics in the global economy and rising demand for soft skills such

as communication and collaboration beyond borders have significantly impacted modern
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engineering practice (Bakht, 2018). Oral communication, business writing, cross-cultural
communication, and presentation skills fall under the domain of required communication
skills and should be integrated into undergraduate-level engineering programs. Good
communication skills are necessary for successful leadership, and proficiency in a foreign
language and cross-cultural awareness and experience are needed for global business
activities (Hirudayaraj et al., 2021). Nevertheless, students of engineering programs still
lack adequate exposure to multidisciplinary teams due in part to existing challenges with
learning goals and assessments surrounding interdisciplinary education (Van den Beemt
et al., 2020).

Insufficient attention on the part of engineering education to the needs of today’s
business world still largely graduates 21st-century engineering students as individual
technical contributors rather than team players (Kendall & Rottmann, 2022).
Organizational leaders have limited information on the preferred alternatives for
customized executive education programs for reskilling and upskilling engineers in
customized leadership development and training relevant to the engineering profession
(Retana & Rodriguez-Lluesma, 2022; Rottmann & Kendall, 2022). Consequently,
research gaps remain throughout the engineering and management literature regarding
what represents an effective leader or how leaders have become leaders (Skibniewski &
Kim, 2022).

Reskilling and Upskilling Engineer Leaders
It is evident that the engineering and technology fields are at the face of digital

transformation, and their skill sets need to demonstrate strategic and innovative
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approaches that will add value (Flores et al., 2020). The global pandemic heightened the

need for organizational leaders to face interdisciplinarity challenges and train engineers
in leadership development to combat these demands (Rovida & Zafferri, 2022; Roy &
Roy, 2021). Engineers must continuously engage in reskilling throughout their careers
(ASME, 2022; O’Heir, 2021). Despite the revolutionary changes, intrinsic human skills
are the key to ensuring practical application and optimal usability of digital technologies
(Romero et al., 2020; Sakurada et al., 2020).

The global pandemic has tested businesses' resiliency, leadership, and
organizational management capabilities worldwide (Ifiiguez & Lorange, 2022). Amid the
uncertainty, engineering companies have invested in training their existing workforce to
keep pace with the accelerated digital transformations. Remote workplaces enabled
increased online learning platforms globally that supported the upskilling and reskilling
of the engineering workforce (ASME, 2022; Huber et al., 2020).

Workers across industries must figure out how they can adapt to rapidly changing
conditions, and leaders are responsible for learning how to match those workers to new
roles and activities (Fung, 2020). Engineers face continuous challenges in overcoming
skills-based technological change and will be required to reskill and upskill throughout
their careers (Caratozzolo et al., 2020; O’Heir, 2021). The United States Bureau of Labor
Statistics projects employment growth for engineers, with nearly 140,000 new jobs
expected from 2016 to 2026 (Torpey, 2018), with mechanical engineering job projection
second at 25,300 to civil engineers in first with 32,200 projected new jobs (ASME,

2022).
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Future engineer leaders need to quickly adapt to the changes and transformations by
constantly acquiring and updating the necessary knowledge and skills to perform in
constantly evolving situations effectively. (Pistoia et al., 2021).

Effective leadership drives projects and organizational success through rapid
reskilling and upskilling of engineers' skills as needed to enhance their abilities to
continuously learn and use new knowledge for their employability and a sustainable
world (Pistoia et al., 2021). The benefit of upskilling is an investment in building relevant
and competitive organizations that reduce turnover and increases employee satisfaction
and engagement. It is essential for industries and institutions to collaborate and
successfully assimilate new technologies interdisciplinarity into the engineering
curriculum (Diaz & Halkias, 2021b; Roy & Roy, 2021). Interdisciplinarity enables
integrative learning, creative problem-solving, and critical thinking experiences needed to
develop creative solutions to the future’s changing technological problems (Retana, &
Rodriguez-Lluesma, 2022; Roy & Roy, 2021).

Higher education institutions and online learning play a significant role in
reskilling and upskilling the workforce and are essential in developing a robust pipeline
of skilled engineers (Paullet et al., 2020; Skibniewski & Kim, 2022). The COVID-19
pandemic has compounded the need to develop engineering leaders to meet the demands
of the 4IR (O’Heir, 2021; Klassen et al., 2020), and customized executive education
programs present a collaborative response (Diaz & Halkias, 2022; Retana & Rodriguez-
Lluesma, 2022). A professional engineer is expected to transition into leadership roles

throughout one’s career by integrating communication, interpersonal, and leadership
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skills into their technical knowledge base (Pistoia et al., 2021; Rottmann et al., 2018).
Nevertheless, there has been mixed consensus drawn from the research on the
professional identities of engineers ranging from those that embrace the leadership role to
those that resist it as a role or partially accept the leadership identity (Rottmann et al.,
2018).

Several engineer scholars share that leadership does not align with their
professional identity as an engineer but that there are engineers in the workplace that
successfully lead others through their identified roles situated in the three orientations of
the engineer’s identity (Skibniewski & Kim, 2022). Each of the three orientation of
engineering leadership aligns with the identity, or role the engineer embodies and
include: technical mastery (integrated communication, creative problem solving, and
pattern recognition), collaborative optimization (building and developing high-
performing teams through the strategic balance of technical and interpersonal aspects of
the field), and organizational innovation (applying technical and scientific-based
solutions into practice and later market as new technological processes, patents, and jobs)
(Rottmann et al., 2015; Skibniewski & Kim, 2022). The idea of engineering leadership
identity is being used in engineering education to support students learning leadership
skills or embodying leadership traits to bridge the gap by developing a data-driven
understanding of how undergraduate engineers develop as leaders through the lens of
identity constructs (Schell et al., 2021).

As the demand for engineering leaders grows in our global economy, future

research in engineering education aims to examine the educational pipeline to understand
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how the concept of engineering identity might change over time (Rodriguez et al., 2018;
Schell et al., 2021). Empirical research that includes scholar-practitioners views is
limited. Identifying the CSFs of customized executive education programs for reskilling
and upskilling engineers in leadership development is needed to drive social change that
supports midcareer transitions and ensures livelihoods amidst disruptive global events
(Rottmann & Kendall, 2022). Lifelong learning remains essential for the engineering
workforce to develop versatile, agile, creative, and positive learning mindsets to solve
complex problems that lie ahead (Diaz & Halkias, 2021b; Fung, 2020).
Custom Executive Education Programs for Engineering Leadership: Gaps in the
Literature

Engineering education has yet to master the multidisciplinary and collaborative
programs needed to develop the engineer to communicate, negotiate and lead in a
complex technology-driven society (Caratozzolo et al., 2020; O’Heir, 2021). Executive
education approaches to develop leadership in engineers have shown mixed results in the
slow transition of these learning outcomes toward accepting leadership identities and
holding professional leadership positions (Roos, 2022; Schell et al., 2021). Several gaps
exist in engineering and management literature surrounding effective leadership and its
development, resulting in limited resources relevant to the engineering profession
(Retana & Rodriguez-Lluesma, 2022; Rottmann & Kendall, 2022; Skibniewski & Kim,
2022). Customized executive education programs offer a collaborative solution to

prepare engineers for leadership roles required within their profession by reskilling and
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upskilling abilities such as soft skills, communication skills, leading through change, and
conflict management (ASME, 2022; Retana & Rodriguez-LIluesma, 2022).

The emphasis on engineering leaders having technical and non-technical skills to
meet organizational goals shows the importance of considering the reskilling and
upskilling of engineering leaders to adjust to the Fourth Revolution market demands in
their profession (O’Heir, 2021). Recent research has compiled a list of soft critical skills
for engineer leaders and includes social and emotional learning competencies such as
critical thinking/problem solving, creativity, communication skills, and collaboration (de
Campos et al., 2020; Montandon et al., 2021; Pocsova et al., 2020).

Ongoing debates in the literature argue about the importance of specific skills
over others and whether they are necessary for leadership roles (Tiberius et al., 2021).
Researchers focused on engineering leaders, and managers found that engineers who
transitioned into leadership roles lacked the necessary leadership skills to succeed
(Capretz & Ahmed, 2018; Kappelman et al., 2017; Perry et al., 2017; Racine, 2015).
Other researchers agree that using technical skills in general engineering positions is
needed but argue whether the skill level is required in leadership positions (Kalliamvakou
etal., 2017; Kappelman et al., 2017; Minh et al., 2017). Due to the increasing and
constant evolution of technology, identifying the skills needed to drive change can be
challenging in organizations with technical leadership roles (Kappelman et al., 2017).
Although strong technical skills always have distinguished engineers from their peers, the

research gathered revealed the need for engineers to develop more than technical skills
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based on the assumption that engineers will most likely progress into leadership positions
(Capretz & Ahmed, 2018).

From the early days of engineering leadership research, seminal scholars have
offered various descriptions of non-technical skills for a successful engineering career
(Farr et al., 1997; Katz, 1955; Matteson et al., 2016; Northouse, 2018). The important
seminal work of Farr et al. (1997) allowed researchers to examine engineering through
the lens of leadership. Farr et al. agreed with Katz's (1955) seminal review of
management skills that suggested a need for technical and human skills in leadership
positions. Both Farr et al. and Katz agreed that technical and human skills were necessary
for lower management positions, but Farr et al. failed to mention conceptual skills, while
Katz asserted that conceptual skills are when the leader makes connections within the
organization to drive decisions for the best interest of stakeholders.

Cross-disciplinary research has become increasingly challenging, and several
software engineering scholars have called for further research on human challenges such
as communication, diversity, and team culture (Gren & Ralph, 2022; Fazli & Bittner,
2017; Menezes & Prikladnicki, 2018). Since software engineering is intrinsically
interdisciplinary, the only way to effectively understand, explain, predict, and prescribe
software engineering phenomena is by appreciating research from other disciplines (Gren
& Ralph, 2022; Wagner & Ruhe, 2018).

Software engineering teams are key players in productivity and the human side of
the job (Hoffmann et al., 2022). Although the study’s results warrant that a higher degree

of virtualization of teams leads to increased certain challenges, further evidence is needed



58

to establish solutions to the human challenges in software engineering (Gren & Ralph,
2022; Hoffmann et al., 2022). Effective leadership in agile software development teams
depends on the shared effort of dynamic team members who identify as a team and
accept responsibility for exercising cultural awareness. Therefore, researchers have
recommended that more software engineering researchers integrate theories from
referenced disciplines and seek ways to collaborate directly with scientists outside the
discipline (Gren & Ralph, 2022).

Business school industry partnerships will enable opportunities to develop a
partnership of technology, knowledge, and organizational transfer to support digital skill
development critical for success (Diaz & Halkias, 2021b). Scholars have suggested that
the opportunity to customize digital technologies will strengthen entrepreneurial intention
and deepen relations within the entrepreneurial ecosystem (Ben Youssef et al., 2021;
Snihur et al., 2021; Treanor et al., 2021). Research has shown that interactions via e-
learning platforms should increase enrollment of student entrepreneurs in university
courses to fill any training gaps and urged universities to teach e-skills as part of their
entrepreneurship training (Lamine et al., 2021).

Ben Youssef et al. (2021) argued that digital technologies could impact
entrepreneurial intent, defined as a person’s decision to take action in the processes that
exploit new business opportunities. Information and communication technologies enable
students to develop soft skills specific to entrepreneurship (Ben Youssef et al., 2021;
Lamine et al., 2021). By applying a design thinking approach to entrepreneurship

education, science and engineering students will gain immediate access to developing
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practical skills in digitalization (Lamine et al., 2021; Snihur et al., 2021). Researchers
have explored the educational frameworks and practices applicable to the exploitation of
entrepreneurship (Snihur et al., 2021; Treanor et al., 2021).

It is beneficial for engineers to broaden their understanding of BM design through
systematic thinking to enable the frameworks to improve engineering commercial and
entrepreneurial skills to develop advanced technologies (Snihur et al., 2021; Treanor et
al., 2021). Snihur et al. (2021) addressed three educational frameworks and practices
helpful in teaching engineers to develop new business models (BM) that exploit
entrepreneurial opportunities in this new era of the digital economy: the Blue Ocean, the
Business Model Canvas, and the Business Model Innovation Framework. While Treanor
et al. (2021) focused on the impact entrepreneurship training programs had on the long-
term career outcomes among biotechnology early career researchers.

Findings regarding BM-related education allowed the educator to transform into a
coach that can resolve student and manager issues by creating a learning cycle that
combines an explanatory-experiential-based learning tool (Snihur et al., 2021). Treanor et
al.’s (2021) study provided evidence regarding the efficacy of the tailored pedagogical
aspects of the entrepreneurship education program for developing longer-term
entrepreneurial outcomes through short-term competence development in science and
technology. Although creative limitations and challenges with prototyping new BMs in
real-time were found, the theoretical implications for educating engineers in technology
entrepreneurship are needed to integrate business concepts such as BMs and creativity-

related prototyping practices in digitalization (Snihur et al., 2021; Lamine et al., 2021).
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Summary and Conclusions

In this chapter, a literature review and critical analysis were conducted about
scholarly research on the main concepts of engineering leadership and reskilling and
upskilling and executive education programs. It included the knowledge gap in
engineering and management literature surrounding effective leadership and its
development, resulting in limited resources relevant to the engineering profession
(Retana & Rodriguez-Lluesma, 2022; Rottmann & Kendall, 2022; Skibniewski & Kim,
2022). Previous software engineering scholars have called for further research on human
challenges such as communication, diversity, and team culture (Gren & Ralph, 2022;
Fazli & Bittner, 2017; Menezes & Prikladnicki, 2018).

Customized executive education programs offer a collaborative solution to
prepare engineers for leadership roles required within their profession by reskilling and
upskilling abilities such as soft skills, communication skills, leading through change, and
conflict management (ASME, 2022; Retana & Rodriguez-LIluesma, 2022). Since
effective leadership in software development teams is highly dependent on the shared
effort of dynamic team members, further evidence is needed to establish solutions to the
human challenges in software engineering (Gren & Ralph, 2022; Hoffmann et al., 2022).
Key search terms were identified for the literature search strategy and the databases and
journals utilized for the literature review. With the intent to align the study’s purpose
with describing executive education program experts’ views on the CSFs needed in
customized executive education programs for reskilling and upskilling engineers in

leadership development: 1) Rottmann et al.’s (2015) concept of engineering leadership,
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2) Fung’s (2020) concept of reskilling and upskilling the workforce, and 3) Retana and
Rodriguez-Lluesma’s (2022) concept of customized executive programs.

Organizational leaders report having little on what makes executive education
programs for engineers in leadership development effective and successful (Richardson
& McCain, 2022; Rottmann & Kendall, 2022). Without practitioner-based empirical
research on CSFs of executive education programs, organizational leaders cannot identify
effective leadership development programs customized for engineers (Retana &
Rodriguez-Lluesma, 2022; Skibniewski & Kim, 2022). In response to national calls for
educational change in engineering (Rottmann et al., 2016; Kendall & Rottmann, 2022),
organizational leaders throughout all specialization sectors employing engineers must
adjust quickly to changing market conditions driving the need for professional training
customized for engineer leaders (Fung, 2020; Retana & Rodriguez-LIluesma, 2022).

In Chapter 3, the research method for qualitative, multiple case study research.
The recruitment, participation, and data collection procedures are presented and applied
to the current research strategy. The data analysis plan is addressed, and ethical

procedures and the trustworthiness of data within the study are addressed.
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Chapter 3: Research Method

The purpose of this qualitative multiple case study was to describe executive
education program experts’ views on the CSFs needed in customized executive education
programs for reskilling and upskilling engineers in leadership development. To meet the
purpose of this subject matter expert study and be consistent with the qualitative
paradigm, a multiple case study design (Yin, 2017) was used to collect data from a
purposeful sample of executive education program experts. The engineering and
management literature mentions the overall research gaps on what makes leaders
effective or how leaders become leaders (Skibniewski & Kim, 2022). Consequently,
organizational leaders have little practitioner-based knowledge of effective, customized
executive education programs for reskilling and upskilling engineers in customized
leadership development and training (Retana & Rodriguez-Lluesma, 2022; Rottmann &
Kendall, 2022).

This study may be significant to practice by informing organizational leaders on
the CSFs of customized executive education programs to prepare engineers for leadership
roles required within their profession in support of midcareer transitions amidst
disruptive geopolitical shifts in the global labor market (Retana & Rodriguez-Lluesma,
2022; Rottmann & Kendall, 2022). | aimed to design a research study to extend theory
and academic knowledge on customized executive education programs to prepare
engineers for leadership roles through subject matter experts’ views. The open nature of
expert interviews allowed me to collect data from experts’ breadth of knowledge and

experience in research fields that still need exploring (see Littig & Pdchhacker, 2014).
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Chapter 3 provides detailed information on the research method, the rationale for
conducting an exploratory and inductive multiple case study, and the central research
question (CRQ) guiding this empirical investigation. This chapter presents a foundational
rationale for the participant selection strategy, data collection strategies, data analysis, the
role of the researcher, ethical considerations, and a summary of the main points of the
research method.

Research Design and Rationale

Browne and Keeley (2014) recommended that a researcher ask the right questions
in qualitative research to address the purpose of their study and drive the research
strategy. Research questions ground methodology and drive the research design process
(Kross & Giust, 2019). Consistent with the purpose of this study, the CRQ was as
follows: How do executive education program experts describe the critical success
factors needed in customized executive education programs for reskilling and upskilling
engineers in leadership development?

Engineering leadership has evolved, yet there remain limited perspectives on how
engineers can develop technical, interpersonal, and conceptual skills for their careers
(Farler & Haan, 2021; Hickman & Akdere, 2018). Understanding the dynamic skills of
innovation leaders has not received sufficient evidence to define engineering leadership
(Rottmann & Kendall, 2022). Additionally, organizational leaders report having little
information on what makes executive education programs for engineers in leadership
development effective and successful (Richardson & McCain, 2022; Rottmann &

Kendall, 2022). Without practitioner-based empirical research on CSFs of executive
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education programs, organizational leaders cannot identify effective leadership
development programs customized for engineers (Retana & Rodriguez-Lluesma, 2022;
Skibniewski & Kim, 2022).

The nature of this study was qualitative to align with the purpose of the research
(see Halkias & Neubert, 2020). When applied to an empirical investigation, the
qualitative approach is consistent with the social constructivist paradigm (Cooper &
White, 2012). The social constructivist explores how people construct meanings from
their daily life experiences. Other qualitative designs were considered as research designs
for this study. Both phenomenology and narrative inquiry were considered ineffective in
answering the research question due to the methodological limitations of uncritical
personal storytelling and exploring the meaning of lived experiences (Tracy, 2019).

An inductive multiple case study (Yin, 2017) was used to meet the study’s
purpose to understand better executive education program experts’ views on the CSFs
needed in customized executive education programs for reskilling and upskilling
engineers in leadership development. Yin (2017) wrote that an inductive multiple-case
study is appropriate in three situations: when there is scarce information on a research
topic, when the study’s research question is a process one that calls for capturing in detail
the phenomena that evolve over time (Langley & Abdallah, 2015), and when cross-case
synthesis may allow for theory (Eisenhardt & Graebner, 2007; Halkias & Neubert, 2020).

A multiple case study is focused on exploring a phenomenon within real-world
settings (Eisenhardt & Graebner, 2007), and expert interviews are now frequently

considered a standard qualitative research method (Bogner et al., 2018). A multiple case
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study can involve individuals within a social context of the phenomenon as separate units
of study (Stake, 2006; Yin, 2017). Compared to other research designs, multiple case
studies differ from surveys and experiments for exploring management behaviors across
different contexts in a global economy (Halkias & Neubert, 2020). The design of multiple
case studies includes the use of replication of different cases to collect data. Case study
methodologists describe the multiple case study as a comprehensive, holistic, within-
case, and cross-case analysis for building a broad experience, which made it the best
approach for this study (Halkias et al., 2022; Yin, 2017).

To address this study’s problem, the multiple case study and the selection of the
cases were categorized into two types of selection, namely literal replication and
theoretical replication—the multiple case study design was selected to bring forth
convergent and divergent results across cases. In a multiple case study, the “case” may be
a person, an event, an entity, or other units of analysis (Halkias & Neubert, 2020). In a
multiple case study, a cross-case data analysis method begins by synthesizing details for a
general explanation of the phenomenon after the data collection from all cases is
compared for similarities and differences (Eisenhardt & Graebner, 2007; Yin, 2017).
Study results emerging from a cross-case data analysis method and the replication
process are considered robust and reliable and may be used in extending theory from
cases within the management domain (Halkias & Neubert, 2020; Welch et al., 2020)

Role of the Researcher
My primary instrumental role as a researcher throughout multiple case design data

collection and analysis processes involved maintaining a code of ethics. Bias was
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managed through a strategic process of reflexivity that included carefully organizing and
designing the study’s research questions (Merriam & Tisdell, 2015). Beneficence was
practiced throughout the study’s process to protect participants from potential physical
and psychological harm (Tracy, 2019).

The role of the researcher in managing personal bias is crucial, and | collected
varied resources and keywords in the literature review that offered multiple perspectives
on the topic (Dowd & Johnson, 2020). | paid close attention to ensure that my study’s
intentions were supported by clear instructions and avoided asking questions or providing
explanations that might lead to biased participant responses. It was critical for me as the
researcher to establish and maintain equal power roles with the study’s participants, free
from a social-formative supervisory role (Kee & Schrock, 2020). To limit undue bias
while observing study participants, | collected, maintained, and analyzed data and asked
for participant feedback throughout the process.

To ensure trustworthiness, prior to data collection, participants accepted the
received terms of the agreement, including a detailed explanation of the research study’s
purpose, reciprocity, and the risk assessment analysis provided (see Merriam & Tisdell,
2015). Data confidentiality was respected at all times, and | provided details relating to
the study's ethical versus legal responsibilities to ensure trustworthiness by participant
acceptance of the informed consent terms (Yin, 2017). Participants were provided access
to all data sources and data collected between me and the individual participants. The
informed consent included a “terms of use” section that outlined participants' protection

and privacy regarding any information that might be collected from websites and used as
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an instrument in the study, accompanied by a comprehensive understanding of its
purpose and expectations of use (Gelinas et al., 2017; Halkias et al., 2022).

Throughout the sem-structured interview process, | enacted ethical behaviors
based on the principles of respect for people, beneficence, and justice (National
Commission for the Protection of Human Subjects of Biomedical and Behavioral
Research, 1978). | supported participant responses through active listening and offered
participant feedback, which was maintained in a detailed audit trail (Mann, 2016;
Merriam & Tisdell, 2015). The action was taken to maintain participant privacy and
avoid breaching trust while encouraging participants to speak honestly about their
experiences (Halkias et al., 2022). | ensured anonymity and confidentiality by reassuring
participants of their concealed identity and implementing identifiers as needed if
controversial or culturally sensitive topics arose (Yin, 2017). External influences were
avoided during participant responses to the study’s research questions (Yin, 2017).

Methodology

A multiple case study is designed for a researcher to investigate a social
phenomenon by comparing and contrasting differences in data collected between cases,
relating to each participant as a separate entity (Yin, 2017). With qualitative research,
researchers can describe and discover complex concepts and relationships and understand
the processes and patterns of organizational or individual behavior (Tsang, 2013). For
this study, the cases were analyzed using replication logic to compare the data, with each

case as a separate entity, and the potential for future evaluations of theoretical constructs
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and recommendations for further research (Eisenhardt & Graebner, 2007; Gehman et al.,
2018).

Real-life phenomena can be scientifically studied in depth and within the context
of their environments using case-study research. A person, a problem, an event, an
organization, a group, and even an anomaly can be distinguished as a case (Ridder, 2017,
Yin, 2017). Six to 10 participants through purposive sampling are sufficient for a study to
identify essential themes and practical applications in qualitative research (Merriam &
Tisdell, 2015). The research and interview questions were developed to gain an in-depth
understanding of executive education program experts’ views on the CSFs needed in
customized executive education programs for reskilling and upskilling engineers in
leadership development. An audit trail was kept in developing the results of this multiple
case study to establish uniformity for the analysis of similarities and differences
concerning the participants’ views and data for answering the research question (Halkias
& Neubert, 2020).

Triangulation can increase the validity and reliability of a case study and may
further the study's scope, depth, and consistency (Farquhar et al., 2020). Data
triangulation increases the construct validity of research projects by managing the criteria
of various data sources (Halkias & Neubert, 2020). Researchers use triangulation to
compare and contrast collected data across various data sources, manage bias from
individual data sources, and balance viewpoints to strengthen the validity and quality of a
study (Guion et al., 2011; Yin, 2017). Semistructured interviews (Halkias & Neubert,

2020), archival data, and reflective field notes (Merriam & Tisdell, 2015) were used to
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enhance the trustworthiness of this multiple case study’s findings through data
triangulation (Farquhar et al., 2020).

The research method and design define the research elements in case studies (Yin,
2017). With multiple cases, a case study protocol comprising the instrument, the
procedures, and general rules becomes fundamental for the researcher to adhere to those
elements (Stake, 2006). This study of the method used began with the design concerning
the participant selection logic.
Participant Selection Logic

Population. A study population is a subset of the target population from which
the sample is selected (Harkiolakis, 2017). Given that the purpose of this study was to
develop a comprehensive description of executive education program experts’ views on
the CSFs needed in customized executive education programs for reskilling and
upskilling engineers in leadership development, the participants in this study were
recruited from among (a) practitioners in customized executive education from the 70
top-ranked business schools for 2022 identified by Financial Times (2022) that offer
customized executive education programs in leadership development in which engineers
participate and/or (b) authors of scholarly works in the subject area of executive
education in business schools and indexed on Google Scholar between 2018 and 2022.
The total number of peer-reviewed scholarly publications is approximately 18,200
(Google Scholar, 2022).

A purposeful sample of 10 participants was selected for this population's multiple

case study and was screened based on the following inclusion criteria: (a) adult over the
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age of 18, (b) executive education program educator with a minimum of 5 years of
experience delivering reskilling and upskilling programs for engineers in leadership
development, (c) had published at least two articles in a peer-reviewed or practitioner-
based journal on executive education ecosystems, (d) had a terminal degree from an
accredited institution, and (e) possessed in-depth expert knowledge regarding the central
topic of study (see Merriam & Tisdell, 2015). This study's sample size was within the
range of five to 15 recommended by Schram (2006) and Halkias and Neubert (2020) for
an exploratory and inductive multiple case study because larger sample sizes could be a
barrier to an in-depth, qualitative investigation.

Sampling strategy. The process of identifying and recruiting participants for this
multiple case design was rooted in Yin’s (2017) concept of replication logic. Each case
presented in the multiple case study had its unit of analysis and was considered a
different experiment (Eisenhardt & Graebner, 2007). The case study method aligned with
the purpose of this study to gain a deeper understanding of executive education program
experts’ views on the CSFs needed in customized executive education programs for
reskilling and upskilling engineers in leadership development. Because case study
research integrates nonrandom sampling, purposeful criterion and network sampling
strategies were employed to recruit the participants for this case study. Snowball
sampling may have been used to reach data saturation by requesting that previous
participants who met the inclusion criteria refer to other potential participants who met

the same criteria (Merriam & Tisdell, 2015). Compared to the single case study design,
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the multiple case study design allows data collected to be compared between multiple
cases, increasing in-depth understanding of the study’s problem (Halkias et al., 2022).
Sampling Criteria. In qualitative research, expert interviews have not only been
recognized as a standard method (Bogner et al., 2018), but may also follow similar
standardized communication patterns that quantitative (survey) research applies (Flick,
2018). Participants recruited for this study included executive education program experts
who met the following inclusion criteria: (a) adult over the age of 18, (b) executive
education program educator with a minimum of 5 years of experience delivering
reskilling and upskilling programs for engineers in leadership development, (c) had
published at least two articles in a peer-reviewed or practitioner-based journal on
executive education ecosystems, (d) had a terminal degree from an accredited institution,
and (e) possessed in-depth expert knowledge regarding the central topic of study (see
Merriam & Tisdell, 2015). The participant selection logic was specific to ensure that all
potential participants met the minimum requirements for recruitment and subsequent
participation in the study through in-depth expert interviews (see Bogner et al., 2018).
Sampling Selection. To fulfill the purpose of this study, the proposed process
was used to identify and select potential participants and collect data from the
semistructured interviews to answer the study’s central research question (Tracy, 2019). |
actively engaged in purposeful criterion and network sampling to increase the
opportunity to recruit participants with the potential to provide in-depth data for analysis

and interpretation of findings. The case was selected based on interest, unlike quantitative
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logic (Stake 2005), and may include the theoretical rationale for participant selection
(Eisenhardt & Graebner, 2007).

Although maximum variation (heterogeneity) sampling is employed in
quantitative studies to identify possible variations when adapting to different conditions,
it has also been noted as the preferred method used in constructivist inquiry (Guba &
Lincoln, 1994). Yin (2017) noted that, within a multiple case study design, the unit of
analysis can be an individual in a specific context and that the research question relates to
the unit of analysis. This study’s central phenomenon is the individual, and the context is
the unit of analysis, the executive education program experts. Each case in a multiple
case study stands on its own and serves as a unit of analysis, allowing the exploration of
social phenomena using replication logic and comparing and contrasting results between
cases to extend the theory (Eisenhardt & Graebner, 2007; Yin, 2017).

Sample Size and Saturation. For this multiple case study, I recruited 10 experts
who were knowledgeable about the topic of interest and conducted individual in-depth
interviews that answered the central research question of this study. To best acquire a
data-rich population pool, | selected participants with a greater chance of providing data-
rich responses. Compared to the single case study design, the multiple case study design
allows the comparison of collected data between multiple cases and provides an in-depth
understanding of the study’s problem (Halkias et al., 2022). The logic that supports this
approach increases validity through replication. In replication logic, by targeting

constructs with precision, the relationships that emerge are confirmed from the cases,
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leading to improved confidence in the trustworthiness of results and extension of theory
(Halkias & Neubert, 2020).

The specific design, including the purposive variation in sampling, increases the
study’s validity and trustworthiness while generating a more efficient data saturation
(Fusch & Ness, 2015). In a multiple case study design, the researcher can maximize
variation sampling by selecting managers and leaders from organizations operating in
different sectors to collect data from diverse organizational contexts (Halkias & Neubert,
2020). The participants were selected from the data pool, and expert interviews were
conducted to increase the dependability and credibility of the study’s findings. After
carefully selecting participants with the most significant opportunity for rich-data
collection, I began building relationships with the participants and asked clarifying
questions to increase the in-depth understanding of the phenomenon being examined.
Multiple data sources were collected to provide research questions, including interviews,
archived data analysis (government and media sources related to the topic), and reflective
journaling (Guion et al., 2011).

In this study, the participant selection logic was established concerning other
studies incorporating similar design and sampling strategies that provided data-rich
participant responses toward developing a deeper understanding of the topic (Agarwal et
al., 2022; Hong et al., 2022; Mosca et al., 2021). Similar studies showed a variation in
effective multiple case designs based on the data collection, sampling, and data analysis
approaches. All three studies used purposive sampling strategies to collect multiple data

sources, and each study conducted semi-structured interviews with experts from different



74

cases. The rationale for adopting multiple-case study research depends on the strength of
replication logic and may focus on literal, theoretical replication utilized to increase the
multiple-case study’s reliability (Yin, 2017).

Based on Yin’s (2017) methods and interpretation of multiple case studies, the
case may be an individual and is often applied in business management and leadership
studies. Important themes and practical applications applied purposive sampling of only
5-15 participants to ensure an in-depth investigation (Merriam & Tisdell, 2015). Agarwal
et al. (2022) applied a mixed-method design using a multiple case approach to align
human resource practices and policies with Industry 4.0. Furthermore, semistructured
interviews with 11 experts, academicians, and industry managers were conducted to
identify critical challenges toward implementing Industry 4.0 in India’s emergent
economy (Agarwal et al.).

Mosca et al. (2021) collected data from a purposive sample of 10 talent
management experts using criterion and snowball sampling. Mosca et al. applied criterion
sampling to collect talent management experts’ views on innovative talent leaders'
competency characteristics, increasing the richness of data collected. Hong et al. (2022)
aimed to examine the role of leadership in charting the course in a crisis context and
applied leadership theories toward a research-based framework by applying the multiple
case study design of four target companies and conducting in-depth interviews with
senior management professionals at different time periods.

Collecting multiple data sources, known for triangulation, strengthens the study’s

credibility by applying a balanced approach to strengths and weaknesses (Guion et al.,
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2011). Triangulation further enhances the robustness of data when the researcher
combines reading, listening, and observing consistent data across multiple sources of
evidence (Halkias & Neubert, 2020). Agarwal et al. (2022), Hong et al. (2022), and
Mosca et al. (2021) collected data from multiple sources, such as semistructured
interviews, journaled reflective field notes, and archival data. Hong used secondary
sources, including media reports, financial statements, and company public
announcements, while Mosca et al. included business and industry reports and media
articles on innovative talent management.

For theoretical and actionable insights to be attained, the multiple case design
enables comparison and contrast between the cases of the same social context (cross-case
synthesis) that recognizes each participant as a separate experiment (Halkias & Neubert,
2020; Yin, 2017). To strengthen the trustworthiness of the data and external validity,
thematic and cross-case synthesis is recommended (Merriam &Tisdell, 2015). Agarwal et
al. (2022), Hong et al. (2022), and Mosca et al. (2021) varied their data analysis
approaches by incorporating thematic and contextual analysis and applying cross-case
synthesis to identify themes to generate fundamental value in each topic under
investigation. Overall, each of the studies incorporated effective methods of a multiple
case approach to generate rich data by conducting semistructured interviews with experts
knowledgeable about their specific topics. used purposeful sampling to yield rich answers
to the study’s research question and came to conclusions based on the experts’ individual

perspectives and their impact on social practices in a field of action (Doringer, 2020).
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Instrumentation

The goal of instrumentation in a multiple case study aims to collect data from
multiple sources through an interview protocol and other data collection processes that
support answering the study’s research questions (Yin, 2017). Hence, gathering
appropriate instrumentation that aligns with the study’s purpose can contribute original
data to the conceptual framework and extend theory (Halkias & Neubert, 2020). Themes
on how executive education program experts describe the CSFs needed in customized
executive education programs for reskilling and upskilling engineers in leadership
development will emerge through the study’s data analysis procedures.

The three sources of data collected for this study included (a) a semistructured
interview protocol (Appendix B) with items that are grounded in the literature review and
conceptual framework of this study and field-tested by a panel of three experts, (b)
archival data in the form of industry-related reports, media articles on executive
education programs for reskilling and upskilling engineers in leadership development
(see Yin, 2017) and (c) reflective journal notes (see Merriam & Tisdell, 2015), which |
kept throughout the data collection process. In this study, the final results section
incorporated the evidence from multiple sources to drive the data triangulation process
(see Guion et al., 2011).

The study results were founded on rigorously planned data collection procedures
from the primary data gleaned from a semistructured interview. A standard data
collection method in qualitative studies offered a tool to gain a deeper understanding of

the expert participant’s perspective. In this exploratory and inductive multiple case study,
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the interview protocol items can produce reliable data results to answer the study’s CRQ:
How do executive education program experts describe the critical success factors needed
in customized executive education programs for reskilling and upskilling engineers in
leadership development?

Semistructured Interview Protocol. The primary tool used in this was online
semistructured interviews with open-ended, focused interview questions asked of the
participants (see Yin, 2017). The semistructured interview (Appendix B) centered on
five well-chosen questions grounded in the Conceptual Framework and the extant
literature review presented in Chapter 2. The study’s participants were invited via a
recruitment letter (Appendix A) that included the nature of the study, its purpose, and an
invitation to participate. The letter included the informed consent detailing the ethical and
confidentiality procedures enacted throughout the study’s processes and design. The
participants were asked questions over a 30—40-minute timeframe and in a semistructured
design (see Yin, 2017).

A preliminary field test and a quality audit were conducted to determine whether
the study's interview questions would produce results to answer the central research
questions (see Tracy, 2019). The field test auditors included the Dissertation Committee
Chair and two subject matter experts to determine the credibility, dependability, and
applicability of the interview guide's questions and the interview procedures. The three
field test auditors — Dr. Daphne Halkias, the Dissertation Committee Chair; Dr. Paul
Thurman, Professor and Executive Education Trainer at Columbia University (USA); and

Dr. Nicholas Harkiolakis, an aeronautical engineer and engineering consultant, project
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manager, and Professor at Ecole des Ponts Business School (France) and have published
peer-reviewed scholarly works as well as having practitioner experience in the domain of
custom executive education development for corporate leadership and engineer leaders
(e.g., Diaz et al., 2022; Diaz & Halkias, 2021a; 2021b; Harkiolakis, 2016; Thurman,
2020). This field testing supports the trustworthiness and credibility of the study's
qualitative findings (Guba & Lincoln, 1994).

The reliability of an instrument in a qualitative study relies on the study’s
potential transferability of findings. External validity is related to transferability by the
reader’s ability to infer whether the study’s findings can be applied in different contexts
or situations (Merriam & Tisdell, 2015). In qualitative studies, transferability has been
challenging because the findings are attached to specific contexts and individuals and
may not align with other populations outside the group of participants (Stake, 2013).

Archival Data. Triangulation is the root of case study research and can be applied
as an investigative approach in a field study with multiple data sources (Yin, 2017).
Triangulation is a systematic approach in qualitative research that confirms or contradicts
the interview data results strengthening the depth of the data collected (Guion et al.,
2011). Several archival documents were used to triangulate the outcome of this multiple
case study. Archival data from practitioner-based executive education programs and e
examined a few databases relating to sustainability in customized executive engineering
programs concerning the reskilling and upskilling of engineering leadership. These two
archival data sources were utilized for triangulation to answer the research question and

support the trustworthiness of the findings of the study.
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Reflective Journal Notes. The third instrument this research used for data
collection is reflective journal notes from the online observation during the interview
process and the semistructured interviews. When reflexivity is used while writing
qualitative research design field notes, the researcher can apply an unstructured
observation by reflecting on the collected data (Alvesson & Skdldberg, 2017). Researcher
reflexivity was managed during a Zoom interview conducted online. Online interviewing
supports the replication and maximum variation process by enabling the researcher to
reach participants in geographically dispersed locations and sustaining an unbiased
atmosphere (Yin, 2017). Because Zoom allows me to interview participants in remote
locations, this technology may mitigate the researcher’s reflexivity by maintaining a
primarily unbiased atmosphere (Gray et al., 2020).

Online interviews, self-observations, and interpersonal connections could be
considered online data collection since most data online is automatically stored and
documented (Kozinets, 2019; Merriam & Tisdell, 2015). Therefore, | began by reviewing
and analyzing the field notes from the observation. Reflective journal notes maintain a
natural setting for research that allows for a detailed collection of data observed that
cannot be accomplished by asking questions and recording the explanatory answers. The
reflective journal notes were logged during the online interviews by observing the
participants' nonverbal cues, including their body language, emotions, and appearance
(Kozinets, 2019).

| used netnographic field notes for triangulation in the data analysis process

(Kozinets, 2017) to align with standard practices in multiple case study designs and
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research methods (Halkias & Neubert, 2020). In this research, the trustworthiness of
instrumentation was determined by the transferability by providing findings and
conclusions that could be extended to different sample groups within different settings
(Merriam & Tisdell, 2015). The transferability advantage of the study’s results could be
an asset to other individuals outside of the study’s participant sample and could act as an
area of reference for future researchers to inquire further (Stake, 2013).

Procedures for Recruitment, Participation, and Data Collection

For this qualitative multiple case study, the sample size was 10 participants for the
purpose of data saturation. A group of up to 10 executive education program experts was
recruited for in-depth interviews, which allowed for substantial data saturation. (Fusch &
Ness, 2015). To reach the data saturation point, the data collected failed to generate new
themes or information (Glaser & Strauss, 1967; Mason, 2010; Yin, 2017).

The recruitment process began with a Google Scholar search to locate executive
education program experts that meet the sample’s inclusion criteria. I used the online
professional network LinkedIn as the primary recruitment tool for potential participant
identification. Candidates that meet the inclusion criteria were sent a recruitment letter
inviting them to participate and requesting a response of interest from a personal phone or
email address. Participants resumed the process by signing the Informed Consent form,
and | scheduled their Zoom interviews. Zoom is an internet-based video method of
communication (Lo lacono et al., 2016) that enables the opportunity for expert interview
interactions that remove context-based information to establish an unbiased environment

(Bogner et al., 2018).
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The qualitative expert interviews entailed participants' perspectives on the CSFs
needed in customized executive education programs for reskilling and upskilling
engineers in leadership development. Researchers and practitioners have used expert
interviews across various disciplines for research, from international relations and politics
to policy, sociology, and organizational research (Flick, 2018). Based on the exploratory
nature of research studies, researchers find expert interviews to be a more useful form of
data collection than observations (Wasterfors, 2018) or quantitative experimental
research (Yin, 2017). Expert interviews, which are semistructured and open, allow for a
deeper extraction of knowledge and experience from experts in research areas that have
limited exploration (Littig & Pochhacker, 2014). The data extracted from expert
interviews may reveal more challenging and limited information in these fields of
research (Bogner et al., 2018; Littig & Pdchhacker, 2014).

After Walden University’s Institutional Review Board (IRB) approved the details
for this study, recruitment letters were emailed to each participant that met the inclusion
criteria and invited to participate in the study. The Informed Consent terms and
conditions were attached to the email invitation and included: (a) an explanation of the
study’s details, (b) the option to withdraw, (c) the procedure, (d) any possible risk or
discomfort associated with participation, (e) the time limit, (f) a statement of voluntary
participation with zero consequences if refused (g) rights to confidentiality, and (h) the
benefit of the study for IT managers and leaders interested in customized executive
education programs for reskilling and upskilling engineers in leadership development.

The participants who received a recruitment post on LinkedIn (Appendix A) and showed
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interest in participating in the study were asked to provide a personal email address,
phone number, and Zoom link for future communication purposes.

This study's primary data collection method was the qualitative method of
semistructured interviews to gain a deeper understanding of the executive education
program experts’ knowledge and experiences. | engaged participants in conversations
that asked them to share their experiences related to the study’s topic to produce rich and
relevant data.

Without recruiting the substantial participants needed for the study, | would have
applied a snowball sampling strategy to identify the remaining experts until a group of 10
quality candidates had been selected as the study’s potential participants (Merriam &
Tisdell, 2015). The interview protocol included the generation of open-ended questions
that aligned with the focused topic of the study and were designed to capture expert
viewpoints regarding the CSFs needed in customized executive education programs for
reskilling and upskilling engineers in leadership development (Yin, 2017).

Upon the critical approval of Walden University’s IRB application, expert
interviews were conducted by the internet-based video communication platform Zoom or
by telephone. Ten interviews were conducted during the data collection process lasting
approximately 30 minutes, recorded with a digital audio recorder, and accompanied by
handwritten notes in a reflexive journal to track self-reflection practices (Stake, 2013). A
Windows 10 voice recorder was used to retain a recorded copy of the interview
conversations, and a transcription application was employed to allow the participants’

responses to be transcribed. The data collected from the interviews were stored
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electronically in Microsoft Excel software and supported the recording, documenting,
analyzing, and categorizing processes of the data collected. The data collection.
Microsoft Excel is an effective tool for storing and documenting interview data,
analyzing thematically, and categorizing information numerically (Tracy, 2019).

After the Zoom interviews, each participant was thanked for their participation
and informed that further contact might occur if response clarification was needed.
Participants were assured that their identity would remain anonymous and that the data
collected would sustain confidentiality. | saved all collected data representative of the
study on my laptop and stored it on a USB Flash Key and Dropbox, secured with
password protection. All electronic files were stored on a secured server in a firewalled
folder accessible only to me.

Data Analysis Plan

Researchers' primary responsibility was to know the extent and type of data
needed and to develop a methodologically sound interview protocol to yield quality
responses when conducting interviews to move to the data analysis process for a multiple
case study (Halkias et al., 2022). The interview questions were used to produce relevant
threads of ideas among the study participants to link with the study's overall purpose. In
this study, the executive education expert was the unit of analysis. Each case in a multiple
case study stands on its own and serves as a unit of analysis, allowing the exploration of
social phenomena using replication logic and comparing and contrasting results between
cases to extend the theory (Eisenhardt & Graebner, 2007; Yin, 2017). The executive

education program expert was the unit of analysis in this multiple case study.
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The data analysis process for the interview transcripts, journaling notes, and
archival data developed a compilation of all data collected into categories and themes
using the descriptive coding method (Saldafia, 2016). Saldafa (2016) recommended that
the descriptive coding method is appropriate for novice qualitative researchers, assigning
symbolic meanings to data segments and providing an inventory of words or phrases for
indexing and categorizing data (Saldafa, 2016). In developing a case study database,
identified themes, words of significance, viewpoints, and documented work was analyzed
and organized using thematic analysis to support theme development from the collected
data (Yin, 2017).

Yin (2017) recommended cross-case synthesis as the most appropriate data
analysis technique in multiple case study research. Cross-case synthesis is more efficient
than content analysis for a Ph.D. study that also involves comparing and contrasting cases
rather than just analyzing individual cases (Halkias & Neubert, 2020). The cross-case
synthesis technique involves treating each case separately while aggregating findings
across a series of individual cases. Designs that use both within-case and cross-case
synthesis have proven to provide a more consistent platform to generate theoretical
propositions and constructs than designs that use only the within-case analysis (Barratt et
al., 2011).

| followed Yin’s (2017) recommendation for a “ground-up” strategy to analyze
case study data. This strategy involved analyzing the data from the “ground up,” thereby
allowing key concepts to emerge by closely examining data. This strategy is the most

appropriate when analyzing multiple case study data to align the emerging concepts with
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the central research question (Yin, 2017); this strategy is consistent with the descriptive
coding method (Saldafia, 2016) used in the study.

A good research question, a robust design, and rigorously collected data help
develop novel and credible insight in a multiple case study (Halkias et al., 2022). The
data analysis is a two-stage process that starts by constructing an entire within-case
analysis, proceeded by a case comparison using the iterative process until similar or
different outcomes emerge (Eisenhardt & Graebner (2007). Data analysis in the present
study followed Eisenhardt & Graebner’s (2007) two-stage process. While the first stage
consisted of a within-case analysis of each selected case, the second stage consisted of a
cross-case analysis of data to seek similarities and differences across the conceptual
categories and themes (Yin, 2017). Regarding individual within-case analysis, data
collected from transcribed interviews and field notes were arranged in segments, indexed
with line numbers, and arranged in line with the interview questions for easy
identification of codes (Finfgeld-Connett, 2014). Codes sharing common meanings were
classified into categories and themes (Saldafia, 2016).

Issues of Trustworthiness

Trustworthiness involves applying the criteria of credibility, transferability,
dependability, and confirmability to ensure the methodological rigor of a qualitative
study (Johnson et al., 2020). The systematic use of journals and audit trails of all
essential issues or information about the theoretical approaches, methodological choices,
and data analysis during the study promotes the study’s trustworthiness (Lincoln & Guba,

1986).
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Credibility

Credibility is considered the internal validity of the study and is based on how the
research findings align with reality to measure the trustworthiness of the research
(Merriam & Tisdell, 2015). Strategies include peer debriefing, member checking,
knowledge of issues, rival explanations, referential adequacy, and triangulation (Lincoln
& Guba, 1985; Yin, 2017). The interview protocol was developed based on the extended
time spent reviewing the pertinent literature to ensure the appropriate data was gathered
to reach data saturation. A definitive process was applied for a transcript review to
establish the validity of the study’s findings and involved the exchange and verification
of transcripts with participants, known as member checking (Birt et al., 2016; Yin,
2017). Triangulation describes the various sources of evidence, such as interviews,
observations, and case study documents used, and is considered an advantage to applying
different data collection methods and cross-checking the facts and statements collected
(Halkias et al., 2022; Yin, 2017). Field testing with other subject matter specialists was
employed to verify that the interview questions were relevant and meaningful to the
participants being asked and that the study’s central research question was answered.
Transferability

Transferability is the external validity of a study that provides an opportunity to
apply the findings from the original research study to other study contexts rather than the
extent to which a study’s results can be transferred to similar contexts and situations
(Baskarada & Koronios, 2013; Yawar & Seurig, 2017). A study’s transferability depends

on the context-related knowledge linking the setting, the researcher's understanding of the
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situation, the researcher's analysis, and the population under investigation (Carminati,
2018; Yin, 2017). The researcher’s role includes developing strategies throughout the
analysis process that ensure participants’ voices are sustained to allow readers to
determine the transferability possibilities of the study’s findings (Birt et al., 2016). At the
same time, detailed documentation and descriptions of the sample, the boundaries, the
setting, and the study’s findings allowed other researchers to replicate and determine how
it is transferred (Carminati, 2018; Marshall & Rossman, 2016).

For this study, | used a variety of data collection and sampling methods by using a
purposive sampling strategy to recruit subject matter experts with varying perspectives
through criterion sampling to improve the study’s transferability (Halkias et al., 2022). |
ensured the transferability of findings by selecting a small sample of experts that
supported reasoned arguments to meet data saturation, maintained a consistent
methodological approach, and provided a detailed description of the study’s problem and
research process (Anderson, 2017; Carminati, 2018; Morse, 2015).

Dependability

Dependability refers to the study’s accuracy and consistency of data collection,
data analysis, and thematic development that apply various strategies to increase the
replication of findings (Halkias et al., 2022; Merriam & Tisdell, 2015). A study is
dependable when the findings are consistent and replicable (Lincoln & Guba, 1986).
Closely aligned with credibility, dependability includes audit trails, detailed
methodological descriptions, and external audits, such as peer debriefing to review the

documentation and triangulation of the research (Halkias et al., 2022; Morse, 2015).



88

| ensured dependability was met for this study by establishing alignment of the
study’s problem, purpose, research question gap, design, and methodology. | created a
detailed procedure for the methodology and maintained an audit trail that documented
each action and every decision that occurred throughout the data collection process. In
addition to the audit trail, I kept a detailed chain of evidence to verify that alignment
occurred at each stage of the research process and coincided with the findings that
answered the study’s central research question (Yin, 2017).

Confirmability

Confirmability is the degree to which the study’s results can be determined
objectively based on the detailed descriptions of the experts’ responses and the
researcher’s role in managing subjectivity through the primary methods of reflexivity and
audit trail (Berger, 2015; Halkias et al., 2022). Reflexivity involves the researcher’s
acknowledgment of their role in the research process that reflects upon prior experiences,
beliefs, and assumptions that may influence the research process (Halkias et al., 2022).
By employing an audit trail and developing reflexivity, the researcher becomes mindful
of their social and emotional position and interpersonal connections (Berger, 2015;
Morse, 2015).

Reflexivity ensures participants’ voices are preserved through reflective
journaling that expresses one’s inner thoughts and feelings and includes composing
unbiased questions to maintain rigor (Halkias et al., 2022; Morse, 2015). A multiple case
study on change management conducted by Selsor (2020) employed effective qualitative

processes that included triangulation, purposive sample selection, audit trails, and



89

reflective journal notes. Selsor immersed himself in his environment through pictures,
pamphlets, and videos of detailed reflective journaling. Halkias et al. observed how
increased self-awareness before, during, and after data collection and analysis decreased
personal bias.

For this study, | ensured transparency in reflexive practices by documenting my
personal beliefs, assumptions, and emotional experiences in a reflective journal
throughout the data collection process, including peer debriefing following data
collection with research community members not associated with the study (Lincoln &
Guba, 1986). Data coding and audit trails are proven tools that will be used to ensure
reflexivity, member checking, and direct quotes in the findings to establish confirmability
(Halkias et al., 2022; Tracy, 2019).

Ethical Procedures

The study’s inauguration depends on the IRB’s approval, which requires
submitting pertinent information such as the potential risks and benefits, anonymity, and
confidentiality. Additional documents describing the fundamental ethical concerns
regarding the ethical treatment of human participants were included in the recruitment
process plans and materials, data collection and intervention procedures addressed
potential participant withdrawal, the appropriate treatment of data treatment, and other
potential conflicts that may arise.

Once the study met the IRB’s approval, I began the recruitment process that
required careful selection of the potential participants from LinkedIn’s professional

network and sent email invitations requesting participant involvement. Potential
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candidates contacted me through LinkedIn if they were interested in participating in the
study. Confidentiality was a priority; candidates verified that they met the study’s criteria
and were required to agree to the terms and conditions of the informed consent.

Informed consent is a critical component in ensuring the study is ethically sound.
| ensured all participants were notified that this study would be conducted following the
landmark Belmont Report (National Commission for the Protection of Human Subjects
of Biomedical and Behavioral Research, 1978), and each participant received formal and
detailed advisement of their rights before, during, and after the study. Participants were
further notified regarding their participation as an optional decision due to their interest in
the study's topic or the potential value the study may have in engineering leadership. 1
ensured to abide by Walden University and The Institutional Review Board (IRB)
informed consent process, which included obtaining and maintaining a signed consent
form from each participant that outlined the parameters of the study, their rights to review
all interview data collected, and that they may change their responses or withdrawal from
the study at any time without penalty.

Confidentiality is a significant concern for this study regarding protecting
participants' information and the data collected from the organization used in the study's
archival documents. A breach of confidentiality by the researcher will threaten the
integrity and ethical standards of the researcher and the study (Klenke, 2016). |
maintained confidentiality by securing all data and notes stored in a locked location in my
home and password protected on my computer. This included five years of ancillary

storage devices, such as external drives. After five years, the data will be deleted and
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destroyed. Owen and Bassey (2019) stressed the importance of employing standards for
ensuring privacy, anonymity, confidentiality, and the use of data storage for its intended
purpose will be secured folders with strong passwords.

Interviews via Zoom followed, and I collected personal emails to be used as
communication throughout the process. Interviews were scheduled, and all details,
including the date and time of the interview, were sent in an email, and each participant
reviewed their voluntary role, individual privacy, and confidentiality. Internet research
responsibilities regarding ethical principles were followed. At all times, participants were
respected by ensuring harm of any kind was avoided, data storage and protection
measures were in place, and privacy in multimodal environments (virtual platforms,
complex cultures in online forums)was protected (Kantanen & Manninen, 2016).

To my knowledge, there were no ethical concerns with the data collection
process. Participants were notified that their participation involved their knowledge as
academics and authors of peer-reviewed papers published in reputable scientific journals
within the talent management subject area and that no specifics were requested about
their organization. If early participant withdrawal occurred, | reassured the participants
that they would be respected and treated equally regardless of participation. If withdrawal
occurred, | maintained a potential list of participants twice the number needed for the
study.

All participant names were kept confidential and replaced with pseudonyms to
protect their identity, and no identifying data was used in the archival data, data analysis,

or findings. Each participant's folder was kept, and interview data was stored on my
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laptop on a USB Flash Key and Dropbox with password protection. Protecting the
participants' identity and related data is essential to ensure full participation, disclosure,
and belief sharing. 1 only shared the data with the Chair and Committee Member, and
data encryption and passwords were used to transfer sensitive and confidential data. After
five years, a particular file-shedding software will be employed to destroy data to address
data remanence for addressing the issue of potential harm caused by the recovery or
unintended disclosure (Owan & Bassey, 2019). Therefore, the interview-related files
regarding the present study will be deleted from my laptop and personal USB Flash Key.

The ethical quality of the study is the responsibility of the researcher(s) to ensure
ethical procedures of the study are followed, relationships with the participants are
respected, and all circumstances of any situation, including the release of information
with the practice of self-reflexivity, multivocality, and self-consciousness were preserved
(Tracy, 2010). I conducted the research study outside my personal and professional
context to avoid any conflicts of interest, data were collected anonymously, and all
communication of the study’s findings was represented as a contribution to positive
social change.

Summary

This qualitative, multiple case study aimed to understand better executive
education program experts’ views on the CSFs needed in customized executive education
programs for reskilling and upskilling engineers in leadership development. In this study,
the instrument was semistructured interviews with open-ended questions to allow

participants the opportunity to express their views fully. Archival data were collected
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from industry-related reports, media articles on executive education programs for
reskilling and upskilling engineers in leadership development, and reflective journal
notes were used to validate the findings and strengthen the study's trustworthiness.
Chapter 4 will include the detailed procedures for the interview protocol, data
collection, and data analysis from the 10 semistructured interviews. Following the
described procedures and after the cross-case synthesis is conducted, the data analysis
results that answer the study’s central research question are presented in their final form.
Detailed explanations were provided regarding any unexpected organizational,
procedural, or situational conditions that may have occurred during the data collection
process. In addition, provisional evidence of trustworthiness (credibility, transferability,

dependability, and confirmability) was described in detail.
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Chapter 4: Results

The purpose of this qualitative multiple case study was to describe executive
education program experts’ views on the CSFs needed in customized executive education
programs for reskilling and upskilling engineers in leadership development. From the
data collected to answer the research question, | gained a deeper understanding of
theoretical insights and practitioner-based knowledge of the CSFs needed in customized
executive education programs for reskilling and upskilling engineers in leadership
development, which represented a gap in the literature. The research question that guided
the development of this empirical study was the following: How do executive education
program experts describe the critical success factors needed in customized executive
education programs for reskilling and upskilling engineers in leadership development?

Customized executive education programs present a collaborative response by
which firms and training providers develop specific solutions to unique problems within a
given professional context (Diaz & Halkias, 2022; Retana & Rodriguez-LIluesma, 2022).
Through a cocreation process, business school staff members and learning and
development officers in the client firm diagnose a company’s problems and codesign the
program’s contents to meet specific organizational needs; the contents are then planned
and delivered, usually at the business school’s facilities. Faculty members delivering
customized executive education are highly specialized in their expertise area, and
participants are often talented executives with great potential on a career development

path within their companies (Kets De Vries & Korotov, 2007).
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Customized executive education programs can prepare engineers for leadership
roles required within their profession by reskilling and upskilling abilities such as soft
skills, communication skills, leading through change, and conflict management (ASME,
2022; Retana & Rodriguez-LIluesma, 2022). Despite the relevance of customized
executive education programs for leadership development between organizations and
business schools, there remains a literature gap on the criteria that make these
collaborations successful (Diaz et al., 2022; Roos, 2022). This study may be significant to
professional practice to inform organizational leaders about the strengths of customized
executive education programs to prepare engineers for leadership roles, support their
midcareer transitions, and ensure livelihoods amidst disruptive global events (Retana &
Rodriguez-Lluesma, 2022; Rottmann & Kendall, 2022).

This study was framed by three key conceptual models that aligned with the
purpose of the study, which was to describe executive education program experts’ views
on the CSFs needed in customized executive education programs for reskilling and
upskilling engineers in leadership development: (a) Rottmann et al.’s (2015) concept of
engineering leadership, (b) Fung’s (2020) concept of reskilling and upskilling the
workforce, and (c) Retana and Rodriguez-Lluesma’s (2022) concept of customized
executive programs. This study is significant to theory in that it contributes original
qualitative data to the foundational theories supporting my conceptual framework,
including Farr et al.’s (1997) theory of engineering leadership, empowerment theory
(Perkins & Zimmerman, 1995), and Argyris and Schon’s (1996) theoretical works on

organizational learning.
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In Chapter 4, | present an analysis of this multiple case study's results based on
thematic and cross-case analysis. As Yin (2017) recommended, the first approach,
thematic analysis, was based on the study’s three data sources. For this study, the three
sources of data collected were (a) a semistructured interview protocol (Appendix B) with
items that were grounded in the literature review and conceptual framework of this study
and field-tested by a panel of three experts, (b) archival data in the form of industry-
related reports and media articles on executive education programs for reskilling and
upskilling engineers in leadership development (see Yin, 2017), and (c) reflective journal
notes (see Merriam & Tisdell, 2015), which | kept throughout the data collection process.

| used theory-driven codes from the conceptual framework and inductive codes to
review data as prior research-driven codes in a bottom-up strategy. While various
approaches are helpful in qualitative data analysis, “thematic analysis is flexible, and
what researchers do with the themes once they uncover them differs based on the
research intentions and the process of analysis” (Boyatzis, 1998, p. 63). For the second
step of the data analysis process, | implemented the cross-case synthesis method for data
analysis to generate themes representing the convergence and divergence of participants’
experiences within and between cases (see Yin, 2017). Although each case in the cross-
case synthesis was evaluated as a separate case, synthesizing data from each case
strengthened the rigor of the study’s results (Eisenhardt & Graebner, 2007; Yin, 2017).
Each case provided evidence to describe executive education program experts’ views on
the CSFs needed in customized executive education programs for reskilling and

upskilling engineers in leadership development.
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The multiple case study design’s primary goal is to replicate the same findings
across several cases by exploring the differences and similarities between and within
cases (Eisenhardt & Graebner, 2007). This research was an extension study that provides
replication evidence and expands previous studies’ findings in other theoretical areas
(Bonett, 2012). The minimum number of cases for a multiple case study is relative to the
research question and its purpose. To gain an in-depth understanding of the phenomena
under study, Eisenhardt (1989) suggested a limit for the number of cases (e.g., four to 10
cases). In such a study, the optimum qualitative design to retrieve data with the goal of
theory extension is an exploratory, multiple-case study design (Eisenhardt & Graebner,
2007; Halkias & Neubert, 2020). The unit of analysis in this study was the executive
education program expert.

Throughout this chapter, | describe the discovered patterns and recurrent themes
resulting from the cross-case data analysis process. With this analysis, | maintain the
voices and perspectives of the participants. As Yin (2017) recommended, the study’s
sample population, categories of codes, themes, and a cross-case synthesis of themes are
also presented below.

Research Setting

| collected data from 10 executive education program experts for this multiple
case study. The inclusion criteria required for expert participation in the study included
(a) being an adult over the age of 18, (b) being an executive education program educator
with a minimum of 5 years of experience delivering reskilling and upskilling programs

for engineers in leadership development, (c) having published at least two articles in a
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peer-reviewed or practitioner-based journal on executive education ecosystems, (d)
having a terminal degree from an accredited institution; and (e) possessing in-depth
expert knowledge regarding the central topic of study (see Merriam & Tisdell, 2015).
Participants were recruited from an initial search of executive education program experts
from Google Scholar who met the inclusion criteria, followed by using the professional
network LinkedIn for candidates to participate.

The recruitment process proceeded with an initial email contact sent to each
participant. The email included an attached informed consent and questions regarding
available days, times, and time zones. | requested that each participant respond to the
email with “I consent” after reviewing the attached informed consent and include their
answers to the availability questions posed at their convenience and within the outlined
research study process timeline. The dates and times provided by the participant and the
confirmed time we agreed upon ensured that the selected time and date were convenient
and that there would be no interruptions or distractions that would distract from the
interview or delay the data collection process. A Zoom invite was sent and included the
day and time to confirm, as well as a link and password to enter the meeting that day.

The semistructured interview protocol (Appendix B) was established to guide the
interview to ensure that the interviewee understood the background of the research,
including context-based definitions critical to the topic of study, and to confirm that the
participant was comfortable with the topic being discussed. The interview protocol was

provided before the interview for participants to prepare for the topics discussed. As a
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result, the responses about the subject matter collected from each participant were in-
depth and rich data.

Twelve experts were identified from LinkedIn’s professional networking platform
and agreed to participate. Ten responded with “I consent,” and six confirmed available
times and dates and were sent a Zoom invite to interview. The total sample size of 10
executive education program experts met the desired recruitment range. Four participants
answered in writing due to scheduling conflicts/time zones, and six were interviewed via
Zoom virtual meeting. Zoom interviews were recorded on the platform via the voice
recorder app on iPhone and were professionally transcribed through the Transcribe Me!
app.

Demographics

Eleven executive education program experts met the inclusion criteria in the
study, and 10 answered the interview questions: nine men and one woman. Each of the
11 participants met the inclusion criteria by being an adult over the age of 18, being an
executive education program educator with a minimum of 5 years of experience
delivering reskilling and upskilling programs for engineers in leadership development,
having published at least two articles in a peer-reviewed or practitioner-based journal on
executive education ecosystems, having attained a terminal degree from an accredited
institution, and possessing in-depth expert knowledge regarding the central topic of
study.

The demographic characteristics collected were age, country of citizenship,

educational degree, years of experience in leadership development, number of published
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peer-reviewed articles, and experience working with engineers. The demographic
characteristics were data points relevant to the study’s conceptual framework. Each
participant was provided a participant number. The study’s sample consisted of male
(9/10) and female (1/10) participants ranging between the ages of 43 and 63 years old
(average = 52.4).

The candidates' years of executive education experience in leadership
development delivering reskilling and upskilling programs for engineers varied between
5 and 25+ years. Two participants were citizens of Canada, two were from the United
States, one was from Jordan, one was from Spain, one was from Greece, one was from
Italy, one was from Saudi Arabia, and one was from Switzerland. All candidates had a
PhD or doctorate, and their number of peer-reviewed published articles ranged between
three and 103, with three noted as having published books (average = 28.2). All
candidates had developed leadership programs with engineers.

Data Collection

IRB approval was granted on August 30, 2022, and data collection began on
September 1, 2022. A total of 11 candidates were identified as experts, 11 consented to
the informed consent, and 10 either returned written responses or conducted a Zoom
interview. Seven of the 11 participants joined the recorded video and audio Zoom
interview, and four provided written responses to the interview questions. Interviews took
place between September 6, 2022, and October 10, 2022, and lasted between 21 and 28
minutes (average = 24 minutes). The data collection concluded on October 10, 2022. The

minimum number of interviews required for a qualitative multiple case study should be
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five participants, and | continued past this number until I reached data saturation, which
occurred at 10 participants, with similar data noted from Participants 6, 7, 8, 9, and 10
(see Halkias & Neubert, 2020; Schram, 2006). Data saturation became evident during the
data collection process when the emerging themes that contributed to answering the
research question started repeating and no new themes surfaced.

After receiving Walden University’s IRB approval, the following steps took
place: (a) initial recruitment email to identified experts, (b) scheduling and conducting
interviews via the Zoom platform, (c) creation of reflective field notes, (d) review of
seminal publications, and (e) transcription of the interview recordings and member
checking. Throughout each step of the data collection process, an audit trail was kept in a
Microsoft Excel spreadsheet. The audit trail served as a detailed tracking document for
each participant to ensure that each action item was recorded and completed. Each
participant occupied an individualized sheet in the audit trail spreadsheet and included the
initial contact, email, consent, Zoom meeting, transcription, and member check (sent
out/received). The audit trail and the reflective field notes provided a consistent and
thorough data collection process ensuring that the study’s rigor was established.

The data collection process began on September 1, 2022, and was completed on
October 10, 2022. Seven experts were interviewed and recorded on the Zoom platform in
a virtual meeting, and four chose to provide written responses due to time zone
differences. | scheduled interviews following participant consent, and an agreed-upon
time and date were confirmed for Zoom participants based on their chosen time of

convenience, which that ensured interviews were without interruptions.
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| planned and scheduled the written and Zoom interviews once | received each
participant’s acknowledgment and agreement to the provided consent form. The
interview date and time were mutually agreed upon to ensure that the participant had the
time to answer the interview questions without interruptions while remaining within the
research study process timeline. Each interview was attended only by the participant and
me. The semistructured interview protocol safeguarded the participants’ level of comfort
throughout the process and served as a guideline for the interviewees to provide in-depth
responses about the subject matter confidentiality and anonymity issues to worry about.

Immediately following approval from Walden University’s IRB on August 30,
2022, | started reflective journaling and recorded my perspective, assumptions, beliefs,
emotions, experiences, and comments, along with a chronology of all the steps during the
research process, to ensure the transparency of this research study. Reflexive journaling
continued throughout the study, and I attached the informal transcribed conversations
with participants before and after the interview questions and included comments | made
during the interview questions. | further noted comments during recruitment and any
feedback I received through the member-checking process.

The subject matter discussed was relevant and of interest to all participants,
including myself, enabling rapport to develop quickly. Trust between each participant
and myself followed easily after the initial rapport was established and confirmed. This
experience allowed me to develop a deeper understanding of the data collection process

from the researcher's perspective, and | gained valuable knowledge from executive
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education program experts. The overall experience was rich, and | extend gratitude to the
exceptional individuals who gave their time to be a part of my study.

Challenges included finding a time to speak directly with all experts, with time
zones ranging between 8 to 10 hours. In some cases, | or the participant would be
sleeping during the waking hours of the other. Other challenges included varying
response times; some participants responded quickly, while others did not respond
immediately, and | had to follow up with a few more than one or two times. In some
cases, the participants’ busy schedules and the dispersion across several time zones
required multiple emails to find a mutually agreeable interview date, and one case caused
the rescheduling of the interview due to an incorrect difference in time zones. Four
participants preferred to provide written answers, given their time zone and schedule
differences. There were no technical issues with the Zoom interviews, and all recordings
(via Zoom and iPhone) were a success. The different time zones were respected; data
confidentiality and the participant’s anonymity were reassured. All interviews on Zoom
were video and audio recorded and later used to transcribe the interview.

Each interview included the interview protocol to ensure consistency across the
cases. | asked five total interview questions and began by asking executive education
program experts their views on how the COVID-19 pandemic and the Fourth Industrial
Revolution had altered the nature of executive engineering education in business schools.
With the two questions that followed, | asked each participant to share what they
perceived as strengths and weaknesses of the design and delivery of customized programs

through academic—corporate partnerships, followed by describing what they perceived as
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CSFs in effectively engaging partnerships. The last two questions explicitly focused on
the CSFs needed in engineering programs. They closed by asking for participants’ final
insight on the top three or four criteria that make these academic—corporate collaborations
successful in their specific area of expertise. The questions began from a broad
perspective for overall design and delivery and narrowed in the final to their specific area
of expertise and engineering. Experts shared a common language and terminology that
focused on the interpersonal aspect of engineering leadership development and the
interpersonal importance of successful collaborations between individuals in academia
and leaders of corporations.
Initial Contact

The identified experts through the professional network sampling on LinkedIn
and began contacting executive education program experts immediately following IRB
approval on August 30, 2022. The inclusion criteria for participants in the study included
being (a) an adult over the age of 18, (b) an executive education program educator with a
minimum of five years of experience delivering reskilling and upskilling programs for
engineers in leadership development, (c), had published at least two articles in peer-
reviewed, or practitioner-based journal on executive education ecosystems, (d) had a
terminal degree from an accredited institution; and (e) possessed in-depth expert
knowledge regarding the central topic of study (see Merriam & Tisdell, 2015). Several
experts were identified from a Google Scholar search and the primary references

networked via LinkedIn.
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Participants acknowledged and agreed to the consent form between September 1%,
2022, and September 15™, 2022. The final attempt to reach participants ended on October
10™, 2022. Executive education program experts were identified based on meeting the
inclusion criteria through Google Scholar (described previously in Chapter 3 under
recruitment procedures). Recruitment letters were sent following the identification of
experts via email and included the informed consent and interview protocol following
network confirmation via LinkedIn. Most participants responded immediately, and only a
few required follow-up emails. Participants willing to interview via Zoom provided times
and agreed promptly to the Zoom invite. All candidates that met the inclusion criteria
responded positively to the study’s topic of interest, five agreed to interview by providing
dates and times, and four chose to provide written responses, given the associated
challenges between time zones and schedules. Six of the seven experts that agreed to the
informed consent followed through with either written responses or scheduled and
completed Zoom interviews.
Interviews

The candidates responded within a few days of receiving the recruitment letter
and shared their interest in participating in the study. One participant attached a digital
signature and returned the informed consent attachment, and the remaining nine
candidates replied to the invitation to participate with the attached informed consent with
“I consent.” Seven candidates provided availability for interview times and dates, and
two requested a check-in at a later date. Candidates that received Zoom invite links with a

time and date responded within a few days and confirmed their participation. The virtual



106

Zoom meeting platform was offered to all interviewees due to the candidates'
geographical dispersion, the ongoing COVID-19 pandemic, and restrictions on in-person
meetings.

Eleven participants were provided formal invites, and four chose to respond in
writing. The Zoom invite included the date and time in my time zone that was calculated
and expressed to each participant in their time zone. The invite included a direct link to
click to attend the interview on the date and time provided and a password to protect the
entry of only the participant invited. Links were left at the discretion of the participant's
calendar (Gmail, Outlook, etc.), and all interviews were video and voice recording. |
experienced no issues connecting with the experts via the Zoom platform or any of the
employed recording tools. The iPhone audio recorder app was saved and sent via
Transcribe Me! App to be professionally transcribed. The transcription was returned
within a few days completed. Each candidate was provided with an initial transcript that
was later cleaned up and corrected as needed. All interviews were successfully completed
and yielded rich, in-depth data from the thinking of executive education program experts.

The seven interviewees agreed to the audio and video recording of the interview
prior to the start of the interview. | ensured the Zoom platform was tested before each
interview and provided the additional audio recording via the voice recorder app on
iPhone for both interviews. Using a virtual meeting platform such as Zoom proved
indispensable, considering that the candidates’ locations spanned the time zones from
Greece to Spain, Jordan, Italy, Switzerland, Canada, Saudi Arabia, and the United States.

Each interview was conducted using the interview protocol (Appendix B) as a guideline.
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Using Zoom as a virtual platform allowed me to recruit and interview executive
education program experts regardless of their physical location and expanded the reach of
this research study (see Yin, 2017).

Journaling/Reflective Field Notes

| received Walden University’s IRB approval on August 30, 2022, and
immediately started the reflexive journaling notes in a written journal. | created a
Microsoft Excel spreadsheet and established an audit trail with the important dates and
detailed explanations of the data collection process. | updated the audit trail daily as |
emailed initial contacts, received confirmation from participants, informed consents,
scheduled Zoom times, and provided pertinent details for each participant’s data
collection path. I provided weekly updates to my committee chair and maintained daily
contact as | updated with confirmation, informed consent, and other communications. |
coped with my committee chair on all email invites and scheduled Zoom interviews. |
also included handwritten notes in my reflexive journal to complement the detailed audit
trail and ensure appropriate documentation was met to strengthen the study's overall
validity.

To minimize my researcher’s bias and manage possible expectations, |
continuously documented my thoughts in a journal throughout the data collection
process, taking time to reflect on each stage of the process. | engaged continuously in
active and mindful listening to ensure | remained objective during the interviews and
yielded rich, in-depth participant data. | engaged in pauses and voice inflections,

including accentuating essential words and phrases to allow time and processing for each
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participant. Pauses, tone of voice, speed, pronunciations, and the expression of vocal and
word patterns enriched the interviewees’ responses and accentuated specific points of
interest during the conversation. The participants communicated their responses to the
interview questions beyond simple words and added deeper meanings that naturally
enriched the value of the data being collected. | remained culture conscious and treated
each candidate’s various backgrounds, feelings, and emotions respectfully and without
judgment or preconceived assumptions. (see Stake, 2013).

| engaged in active listening and note-taking throughout the data collection
process to ensure | captured the true nature of the data during the interviews. Following
each interview, | stored the Zoom recordings in a password-protected folder and
immediately sent the voice recorder recording from my iPhone for professional
transcriptions. As | reviewed each transcription returned from Transcribe Me!, | watched
the recorded video and paid close attention to the precise and correct verbiage in the
transcription to ensure correctness.

| listened carefully to each participant's voice and video recording and focused on
the interviewees’ use of pauses, tone of voice, speed, pronunciations, and the expression
of vocal and word patterns. The participants’ inflections complemented their verbal
responses and allowed me to identify common patterns and themes. | listened to each
recording several times to ensure that | captured the truthful meaning of the conversation.
Before starting each interview, | provided the definitions of customized executive
education programs and their purpose that aligned with the importance of gathering rich,

in-depth responses from each selected expert willing to participate in this study.
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Transcript Review

Following the completion of each interview, participants were provided the
recording and transcription via email and asked to review for completeness and
correctness. Asking participants to verify their responses through a transcript review,
known as member checking, ensures that the interviewee’s voice is heard and is
appropriately reflected to increase the data’s credibility (Hagens et al., 2009). Each
participant verified the accuracy of their own transcript without additions or changes.
The transcript review process was an emailed communication and logged in the audit
trail. Following the completion of the transcript review from each participant, concerns
regarding data accuracy were reduced, and the data’s creditability was strengthened
(Merriam & Tisdell, 2015).

Before each interview, the interview protocol, including the questions, was
provided to each participant. The protocol was used to prepare each participant to ensure
the accuracy of responses throughout the interview. The questions were purposively
arranged to yield a comprehensive review of the subject matter from the perspectives of
the experts. Due to the semistructured nature of the interview, some questions allowed
participants to respond in a way that touched on succeeding questions. Overall, the
redundant information gathered in responses did not affect the interview data as the
interview protocol ensured that all questions were answered consistently and in-depth,
with some responses increasing the length of the interview.

The transcript review process allowed the participants to check, verify, and, if

necessary, edit their responses to strengthen the data’s validity and comply with ethical
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standards. All transcripts were sent via email to each candidate after the interview. The
participants reviewed the transcripts to clarify responses, avoid misconceptions, or
prevent misinterpretation of the collected data (Mero-Jaffe, 2011). The transcript review
process was an additional tool to validate data accuracy and completeness. Most
participants completed the process without corrections or additional comments within a
few days. Before coding the data, the final transcripts were saved in password-protected
files and folders per the ethical procedures outlined in Chapter 3.

Data Analysis

I used Saldafia’s (2016) descriptive coding to analyze the collected data to
identify emerging phrases and words for meaning assignment, categorization, and
thematic analysis. In this study, raw data was collected from the transcript of the in-depth
interviews of nine participants. Data saturation was reached in the interview data as
similar and even redundant information came back in all interviews after Interview # 8,
and the Dissertation Chair confirmed this observation from the transcripts.

Thematic analysis through categories and themes was used to analyze the
transcripts from the interviews, the notes from journaling, and the gathered archival data
(Merriam & Tisdell, 2015). The initially identified data segments came from the
transcripts, and the recorded codes helped capture the patterns across data segments
(Saldafa, 2016). The thematic analysis helped support a rich understanding of executive
education program experts’ views on the CSFs needed in customized executive education

programs for reskilling and upskilling engineers in leadership development.
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A critical method to analyze qualitative data in an exploratory research study is
the coding process, which requires a systematic and consistent methodology during the
data collection and analysis processes Saldafia (2016). The coding method included
coding manually, categorizing the data, and identifying surfacing patterns and themes
across the cases. Thus, when the data collection process aligns with the data analysis, the
researcher will notice synchronized concepts to commence receiving answers to the
research question (Stake, 2013). The two data analysis stages of this multiple case study:
are a within-case analysis for each case and a cross-case analysis looking at similarities
and differences within the themes and categories (Yin, 2017). The benefit of using the
same consistent coding method to analyze both the within and across data is to permit the
replication of the cases, which will help compare and contrast the results (Yin, 2017).

| used the indexing method to determine the data segments from the in-depth
interview transcripts Microsoft Excel spreadsheet to manually code the data and enter the
interview notes after the participants’ responses were verified from the transcripts and
manually coded the data. (Saldafia, 2016; Vaismoradi et al., 2016). The data analysis
process involved discovering patterns from the interview transcripts and integrating and
examining the dissimilarities within the data sources for the triangulation purpose
((Merriam & Grenier, 2019). I identified and distinguished the patterns and discounted
the nonrepetitive proof attributable to the particular cases from the themes during the data
analysis process. During that process of case study data analysis, Yin (2017) suggested
using the ground-up strategy to help recognize the codes from the data collected and find

critical concepts from the data. The ground-up approach is similar to the descriptive
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method’s analytical technique, where the researcher categorizes the themes that surfaced
from the interview transcripts to discover shared associations across the participant’s data
(Yin, 2017).

For novice researchers during the data analysis process, Saldafa (2016)
recommended hand coding to implement a descriptive manual coding method. The hand-
coding method enabled the researcher to dive deep into the data to ensure a better
understanding of the research problem and collected data (Halkias et al., 2022). An
iterative data collection and analysis process was used to discover the answers to the
research questions. Categories and themes were repeated during the iterative process of
coding, indicating no further need to continue the coding process (Fusch & Ness, 2015).

During the data analysis, five coding categories were identified based on the
problem and the three conceptual models that aligned with the purpose of the study,
which is to describe executive education program experts’ views on the CSFs needed in
customized executive education programs for reskilling and upskilling engineers in
leadership development: 1) Rottmann et al.’s (2015) concept of engineering leadership,
2) Fung’s (2020) concept of reskilling and upskilling the workforce, and 3) Retana and
Rodriguez-Lluesma’s (2022) concept of customized executive programs.

The data collected gathered from the thematic analysis resulted in 20 themes from
the five coding categories (a) customized executive education in the postpandemic era,
(b) cocreation of academic-corporate partnership for customized executive education

programs, (c) academic-corporate partnership goals for engineer leadership education, (d)
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CSFs for a customized executive education program for engineers, and (e) CSFs for
academic-corporate collaborations for reskilling and upskilling engineer leaders.

Below is a hierarchical coding frame used to present the codes and themes
according to their relationships visually.
Coding Category: Customized executive education in the postpandemic era

Themes: 1) central focus on managing change and complex problem-solving
skills, 2) skill-based executive education, 3) cross-cultural competency focus, 4) lifelong,
industry-based learning versus traditional degree-based learning

Coding Category: Cocreation of academic-corporate partnership for customized
executive education programs

Themes: 1) partners recognize engineering as a heterogeneous profession across
workplace/disciplinary contexts, 2) business schools evolving to meet industry needs, 3)
managing resource allocation and constraints, 4) continuous formal and informal
communication between partners

Coding category: Academic-corporate partnership goals for engineer leadership
education

Themes: 1) leadership training in interpersonal skills, 2) engineering leaders as
employee coaches and team players, 3) multimodal leadership skills: face-to-face, hybrid,
virtual, 4) entrepreneurial/commercial mindset

Coding Category: Critical success factors for customized executive education

program for engineers
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Themes: 1) agile EE program leadership team, 2) flexible programs with
synchronous and asynchronous delivery options, 3) constantly updated STEM curriculum
as markets and industries evolve, 4) deeply understanding the skill gaps/needs of the
customer/learner

Coding Category: Critical success factors for academic-corporate collaborations
for reskilling and upskilling engineer leaders

Themes: 1) focus on engineering leadership education that initiates/leads change;
2) focus on the deeper meaning behind program performance metrics, 3) emphasize
leadership skills for Al-driven projects, 4) continuous program experimentation and
upgrading

Boyatzis (1998) explained that case studies' findings could be displayed in various
forms depending on the data type, the study’s purpose, and the audience. This study used
a table to display the themes and categories presented as a visual representation of
executive education program experts' views on the CSFs needed in customized executive
education programs for reskilling and upskilling engineers in leadership development to
prepare engineers for leadership roles in support of midcareer transitions amidst
disruptive geopolitical shifts in the global labor market (Retana & Rodriguez-Lluesma,
2022; Rottmann & Kendall, 2022). The Coding Category section of this chapter
represents each theme and its corresponding category. The data analysis showed
differences among themes by their frequency of incidences, recognizing certain cases as

more notable than others. This chapter provides further details through a visual
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representation graph that depicts the frequency of occurrence for each theme across the
cases in the cross-case synthesis and analysis section.

Table 3 presents this multiple case study that has finalized coding categories and
themes, with representative participant quotations aligning with each of those categories

and themes.
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Coding and Theme Examples
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Participant

Interview excerpt

Coding category

Theme

Participant 3

Participant 1

Participant 5

Participant 9

Participant 2

“Both blue collar and white collar
workers, and middle management
and executives, have many more
options when it comes to on-the-
job education, both skill-based and
leadership-focused, than just
attending a bespoke executive
education.”

“The main advantage is that these
programs are designed
collaboratively between both
parties. Instead of the off-the-shelf
training programs that don’t go
really beyond the basic level, a
more in-depth tailored solutions are
designed to solve the problems
businesses face.”

“The organization and the school
need define exactly what they want
and the communication and
partnership should be ongoing.”

“Our purpose as helping engineers
lead change to build a better
world—this may be partly about
innovative technology, but is also
always about building self-
awareness paired with constant
reflection about the social
impact/consequences of our work.”

“We have a team of people that
have all the practical experience
they need. It would benefit them to
be exposed to some theory to see
how the variables and concepts of
their practice relate to each other.”

Customized executive
education in the
postpandemic era

Cocreation of academic—
corporate partnership for
customized executive
education programs

Academic—corporate
partnership goals for
engineer leadership
education

Critical success factors for a
customized executive
education program for
engineers

Critical success factors for
academic—corporate
collaborations for reskilling
and upskilling engineer
leaders

w

Central focus on managing change
and complex problem-solving skills
Skill-based executive education
Cross-cultural competency focus
Lifelong, industry-based learning
versus traditional degree-based
learning

Partners recognize engineering as a
heterogeneous profession across
workplace/disciplinary contexts
Business schools evolving to meet
industry needs

Managing resource allocation and
constraints

Continuous formal and informal
communication between partners

Leadership training in interpersonal
skills

Engineering leaders as employee
coaches and team players
Multimodal leadership skills: face-
to-face, hybrid, virtual
Entrepreneurial/commercial
mindset

Agile EE program leadership team
Flexible programs with
synchronous and asynchronous
delivery options

Constantly updated STEM
curriculum as markets and
industries evolve

Deeply understanding the skill
gaps/needs of the customer/learner

Focus on engineering leadership
education that initiates/leads change
Focus on the deeper meaning
behind program performance
metrics

Emphasize leadership skills for Al-
driven projects

Continuous program
experimentation and upgrading
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Evidence of Trustworthiness

Trustworthiness of a qualitative study applies the criteria of credibility,
transferability, dependability, and confirmability to ensure methodological rigor is met
(Merriam & Tisdell., 2015).

Credibility

This study's credibility or internal validity was based on the trustworthiness
measured by the alignment with reality and the research findings (Merriam & Tisdell,
2015). Strategies included peer debriefing, member checking, knowledge of issues, rival
explanations, referential adequacy, and triangulation (Lincoln & Guba, 1985; Yin, 2017).
The interview protocol was developed based on the extended time spent reviewing the
pertinent literature to ensure the appropriate data was gathered to reach data saturation. A
definitive process was applied for a transcript review to establish the validity of the
study’s findings and involved the exchange and verification of transcripts with
participants, known as member checking (Birt et al., 2016; Yin, 2017).

Triangulation was described by the evidence that included the interviews,
observations, and case study documents and their application to the different data
collection methods, and the facts and statements collected were cross-checked (Halkias et
al., 2022; Yin, 2017). Field testing with other subject matter specialists was employed to
verify the relevancy and meaningfulness of interview questions to the participants being

asked and to ensure the study’s central research question was answered.
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Transferability

Transferability is the external validity of a study that enables an opportunity to
apply the findings from the original research study to other study contexts rather than
similar contexts and situations (Baskarada & Koronios, 2013; Yawar & Seurig, 2017).
This study’s transferability depended on the context-related knowledge that linked the
setting with how | understood the situation, the analysis, and the population under
investigation (Carminati, 2018; Yin, 2017). | developed strategies throughout the analysis
process to ensure participants’ voices were sustained and an opportunity for readers to
determine the transferability possibilities for the study’s findings was enabled (Birt et al.,
2016). | applied detailed descriptions and documentation of the sample, the boundaries,
the setting, and the study’s findings to allow other researchers to replicate this study and
determine how it is transferred (Carminati, 2018; Marshall & Rossman, 2016).

For this study, | used a variety of data collection and sampling methods that
included a purposive sampling strategy to recruit subject matter experts with varying
perspectives through criterion sampling to improve the study’s transferability (Halkias et
al., 2022). | ensured the transferability of findings by selecting a sample of experts'
reasoned arguments until data saturation was met and maintained a consistent
methodological approach through the detailed description of the study’s problem and
research process (Anderson, 2017; Carminati, 2018; Morse, 2015).

Dependability
Dependability refers to the study’s accuracy and consistency of data collection,

data analysis, and thematic development that apply various strategies to increase the
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replication of findings (Halkias et al., 2022; Merriam & Tisdell, 2015). A study is

dependable when the findings are consistent and replicable (Lincoln & Guba, 1986).
Dependability for this study included audit trails, detailed methodological descriptions,
and external audits that included peer debriefing to review the documentation and
triangulation of the research (Halkias et al., 2022; Morse, 2015).

| further ensured dependability was met for this study by establishing alignment
of the study’s problem, purpose, research question gap, design, and methodology. I
created a detailed procedure for the methodology and maintained an audit trail that
documented each action and every decision that occurred throughout the data collection
process. In addition to the audit trail, | kept a detailed chain of evidence to verify
alignment at each stage of the research process and ensure it coincided with the findings
that answered the study’s central research question (Yin, 2017).
Confirmability

Confirmability is the degree to which the study’s results can be determined
objectively based on the detailed descriptions of the experts’ responses and the
researcher’s role in managing subjectivity through the primary methods of reflexivity and
audit trail (Berger, 2015; Halkias et al., 2022). Reflexivity involves the researcher’s
acknowledgment of their role in the research process that reflects upon prior experiences,
beliefs, and assumptions that may influence the research process (Halkias et al., 2022). 1
employed an audit trail and developed reflexivity by becoming mindful of my social and

emotional positions and interpersonal connections (Berger, 2015; Morse, 2015).
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Reflexivity ensured that participants’ voices were preserved through reflective
journaling, where | expressed my inner thoughts and feelings and included noting any
unbiased questions throughout the process to maintain rigor (Halkias et al., 2022; Morse,
2015). My increased self-awareness before, during, and after data collection and analysis
decreased my personal bias ( Halkias et al.) | ensured transparency in reflexive practices
by documenting my personal beliefs, assumptions, and emotional experiences in a
reflective journal throughout the data collection process and peer debriefing with research
community members not associated with the study following the data collection. For this
study, I employed data coding and audit trails to ensure reflexivity and implemented
member checking and direct quotes in the findings to establish confirmability (Halkias et
al., 2022; Tracy, 2019).

Study Results

This qualitative multiple case study is framed by three key conceptual models that
aligned with the purpose of the study, which is to describe executive education program
experts’ views on the CSFs needed in customized executive education programs for
reskilling and upskilling engineers in leadership development: 1) Rottmann et al.’s (2015)
concept of engineering leadership, 2) Fung’s (2020) concept of reskilling and upskilling
the workforce, and 3) Retana and Rodriguez-Lluesma’s (2022) concept of customized
executive programs. The study's conceptual framework aligns with developing a
qualitative empirical study using expert interviews as the primary data collected. A
sample size of ten subject matter experts participated in the interview process and shared

their views on the strategies needed on the CSFs needed in customized executive
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education programs for reskilling and upskilling engineers in leadership development.
This study's overarching research question was: How do executive education program
experts describe the critical success factors needed in customized executive education
programs for reskilling and upskilling engineers in leadership development?

As recommended, a multiple-case study design enables the investigator to
inductively identify data segments to build a list of phrases and words to categorize and
index (Saldafa, 2016). The manual coding method was used to formulate the themes that
emerged from the thematic data analysis and the cross-case synthesis analysis, indicating
the convergent and divergent data across the ten cases. The executive education program
expert was the unit of analysis in this multiple case study. Identifying similarities and
differences in the evolving themes across the cases were iterative throughout the data
analysis step (see Halkias et al., 2022). The data collected throughout the interview
process were relevant and rich, eliminating the issue of non-relevant information.

Themes on how executive education program experts describe the CSFs needed in
customized executive education programs for reskilling and upskilling engineers in
leadership development emerged through the study’s data analysis procedures. The cross-
case analysis conducted during the data analysis helped establish the similarities among
the cases through a convergence and divergence analysis of the data collected (Halkias et
al., 2022). The three sources of data collected for this study included (a) a semistructured
interview protocol (Appendix B) with items that are grounded in the literature review and
conceptual framework of this study and field-tested by a panel of three experts, (b)

archival data in the form of industry-related reports, media articles on executive
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education programs for reskilling and upskilling engineers in leadership development
(see Yin, 2017) and (c) reflective journal notes (see Merriam & Tisdell, 2015), which |
kept throughout the data collection process.

In this study, the final results section incorporated the evidence from multiple
sources to drive the data triangulation process (see Guion et al., 2011). Triangulation is
essential in multiple case studies to ensure the results' credibility and improve the results'
quality (Halkias & Neubert, 2020). Further, I conducted a triangulation of data sources to
support the overall trustworthiness of the study’s data analysis (Merriam & Grenier,
2019).

Yin (2017) recommended consistency when collecting, analyzing, and
synthesizing data within a multiple case study design for thematic analysis and cross-case
comparisons. The data synthesis method combined answers across various individual
cases and reinforced the study’s results while treating each case separately (see Halkias &
Neubert, 2020). The cross-case analysis was conducted by categorizing the emerging
themes in a tabular format during the data analysis process, allowing a cross-reference of
the results to represent the participants’ direct quotes visually. The two phases of this
study’s data analysis were completed as described in detail below: the first phase: was a
within-case analysis of each selected case, and the second phase was a cross-case
analysis of the data to find similarities and differences across the categories and themes

(Yin, 2017).
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First Phase: Thematic Analysis of the Textual Data

Because synchronized data collection and data analysis could impact the strength
of study results, Nowell et al. (2017) recommended conducting the data analysis in a
sequence of steps for the trustworthiness process. A step-by-step process allows for a
logical and objective obtention of study results, reflecting the data collection and analysis
processes and delivering credibility and dependability. This study’s thematic analysis
approach included presenting

The following paragraphs present the themes from the interview data collected
and analyzed, along with representative verbatim quotes for an in-depth understanding of
participant explanations, allowing them to maintain their voice in the study results
presentation.

Central Focus on Managing Change and Complex Problem-Solving Skills.
This theme refers to the central focus on managing change and complex problem-solving
skills. Scholars continue to recognize the complex interactions between management and
leadership in engineering and technology (Rottmann & Kendall, 2022). Interdisciplinarity
enables integrative learning, creative problem-solving, and critical thinking experiences
needed to develop creative solutions to the future’s changing technological problems
(Retana, & Rodriguez-Lluesma, 2022; Roy & Roy, 2021). In today’s highly innovative
market, participants agreed that engineering leadership is essential for preparing entry-
level engineers to solve complex problems collaboratively (Ensley, 2017; Florez, 2019).

Participant 1: “Prior to this era, change was slow and staff had ample time to get

onboard. Now, change seems almost sudden. It is very much a shock-change. It doesn’t
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give employees time to comprehend or adjust. The new era requires 24/7 agility and
alertness.”

Participant 7: “The 4.0 digital transformation has accelerated the innovation,
innovation meaning more tools, more simplification, more devices that help do all kinds
of things from simple stuff, online video conferencing, to more complex stuff like using
big data algorithms, applications, machine learning, Al, blockchain, whatever, platforms.
And platform business model, that means also the softwares, the service applications, the
service, all kinds of things. So we go from very simple stuff, basic things - so we all use
like Microsoft 365 - to specialized software for investors, for technicians, for mechanical
engineer, for planning and designing.”

Participant 11: “I would imagine that integrating more complex system will be
important. It's important that we also are exposing companies to the idea of complex
organizations and markets that are following dynamic evolutions. And not necessarily too
much of a linear model of execution of strategy, more integration of foresights as a
degree of actionability that needs to be integrated because today a lot of strategy is
migrating into more of an option for the future.”

Skill-Based Executive Education. This theme refers to the focus on skill-based
executive education. Fung (2020) studied how educators must consider a range of
megatrends affecting today’s business environment, foremost that of demographics,
innovation, sustainable development, and technology, and how these trends will
consistently alter the state of the global workforce. The Reskilling Revolution program

launched by the World Economic Forum in January 2020 estimated that one billion
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people need to be provided with a renewed education process to gain new skills and
upgrade existing ones by 2030 (Diaz & Halkias, 2021a; World Economic Forum, 2022).
Participants agreed with other organizational leaders that limited information remains on
the preferred alternatives for executive education programs for reskilling and upskilling
engineers in customized leadership development and training relevant to the engineering
profession (Retana & Rodriguez-LIluesma, 2022; Rottmann & Kendall, 2022).

Participant 6: “Figure out goals and expectations. What is the specific activity
you want to deliver to improve leadership skills? And what leadership skills in particular
you're trying to develop, broad or narrow type of leadership improvement? And once you
identify that, | would say you should always start with self-assessment test in the
beginning to understand the characteristics of participants in terms of leadership,.”

Participant 7: “The need to develop these skills that will help you to track, retain,
accelerate, develop your talent becomes even more critical because you're going to lose
it, and you are losing talent, so it's becoming an imperative to build these leadership
skills.”

Participant 8: “We have a lot of change in business environment, and during the
last two years a lot of change that executive education is moving more to online as
delivery form, and companies are very comfortable with that because that keeps
employees at the desk. They don't have to travel to the university, and they don't have to
bring in outside lecturers, they have lower travel expenses. | believe is also very strong,
that is more driven by the Industrial Revolution, that the contents are becoming more and

more modularized and shorter. They are focused on specific skills, competencies, and
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knowledge. And they are delivered when they are needed. Thus you're not teaching a lot
of general stuff anymore, but the participants expect clear information how they need to
solve a specific problem in a specific situation.”

Cross-Cultural Competency Focus. This theme refers to cross-cultural
competency. Edmonson (2020) proposed that high-quality discussion processes, agility,
and adaptability will be required to improve strategic decision-making, sensemaking,
social intelligence, 21st-century adaptive thinking: cross-cultural competency,
computational thinking, new-media literacy, transdisciplinary, design mindset, cognitive
load management, and virtual collaboration. In engineering leadership, clear and precise
communication is critical for interacting with managers and peers, providing effective
presentations, improving business-related writing skills, and communicating cross-
culturally (Ismail & Fathi, 2018; Rottmann et al., 2016). Participants agreed that cross-
cultural awareness and experience, alongside good communication skills, will continue to
be required for successful global business activities (Hirudayaraj et al., 2021).

Participant 6: “I really think it's cultural sensitivity; you need to adjust your
cultural sensitivity. | teach courses with people in all continents. For me, it's also very
exciting, an impressive learning experience to touch base and talk with people in Dubai
and then the next moment in Nigeria or in China or in US or in UK or in Germany.
Although you are one click away from them, you need to remember their cultural
background. You need to find a framework for connecting all the different cultural traits.
The fact that | grew up in a multicultural, diversity, multi-ethnic city helped me feel

comfortable everywhere with everybody.”
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Participant 1: ”Culture is a major issue as well. What works in a culture may not
work in another culture. For example, training program in the Arabian Gulf have to
accommodate for differences between males and females. For example many joint
activities that are carried out in a business as usual manner in Western countries require
male only or female only teams as mixed teams are nt the norm.

Participant 9: “Understand that you can never fully step into somebody else’s
shoes. When you do that, you still do so from your own perspective. Make sure to listen
to what others are saying.”

Lifelong, Industry-Based Learning Versus Traditional Degree-Based
Learning. This theme refers to lifelong, industry-based learning versus traditional
degree-based learning. Lifelong learning remains essential for the engineering workforce
to develop versatile, agile, creative, and positive learning mindsets to solve complex
problems that lie ahead (Diaz & Halkias, 2021b; Fung, 2020). Remote workplaces have
enabled increased online learning platforms globally that support the upskilling and
reskilling of the engineering workforce (ASME, 2022; Huber et al., 2020). Traditional
tasks will be left for digital automation to ensure timely, precise, and intelligent analysis
(Jerman et al., 2020). Participants agreed with Fung (2020) that employability would
depend more heavily on lifelong learning and skills development than the initial
qualifications.

Participant 1: “The Fourth Industrial Revolution was already a major change

driver in executive education. Firms were finding that many of their executives are
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somewhat too traditional and are not embracing the ways of work brought by the
increasing interconnectivity at the workplace.”

Participant 3: “I think more and more firms are developing their own
“universities” (Boeing, SABIC, Google, etc.), and the proliferation of online education
has never been stronger (YouTube, Coursera, Khan Academy). Thus, both blue collar
and white collar workers (and middle management and executives) have many more
options when it comes to on-the-job education—Dboth skill-based and leadership-
focused—than just attending a bespoke executive education (EE) program in-person for a
large amount of money.”

Participant 5: “From time to time, organizations tend to restrategize, tend to say,
"Okay. This is our focus for this year, this quarter, this couple of years.” They should,
based on that, turn around and say, "Okay. What kind of skills do we need to suit where
we are headed? What kind of engineering skills do we need? We have them in-house or
are we hiring new? Okay, we have them in-house, but they don't have the right skills. We
have some engineers here, but they don't have the right skills to take us to where we are
headed. We need to train them to be able to do X, Y, Z that will suit our near future or far
future plan,” So yeah, for engineers or people in STEM, that is certain, because you can
see how dynamic the world of technology is. You can't just stay without learning. You
have to learn new skills. You have to learn-- if you're a software engineer, you have to
learn new programming languages.”

Partners Recognize Engineering as a heterogeneous Profession Across

Workplace /Disciplinary Contexts. This theme refers to partners that recognize
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engineering as a heterogeneous profession across workplace /disciplinary contexts.
Customized executive education programs present a collaborative response by which
firms and training providers develop specific solutions to unique problems within a given
professional context (Diaz & Halkias, 2022; Retana & Rodriguez-Lluesma, 2022).
Participants agreed that customized executive education programs could prepare
engineers for leadership roles required within their profession by reskilling and upskilling
abilities such as soft skills, communication skills, leading through change, and conflict
management (ASME, 2022; Retana & Rodriguez-LIluesma, 2022).

Participant 9: “Recognize that engineering is a heterogeneous profession and
make sure to connect with industry partners across workplace/disciplinary contexts
before developing your program unless you are gearing your program to a particular
discipline or industry.”

Participant 10: “Taking time to understand the need of the engineer individually
and the need of the industry they are targeting. You can't target everything, even the
engineers. They work in different sectors, and giving everything to everyone would not
be successful. From both perspectives, the demographic and also the behavior traits.”

Participant 5: “For engineers or people in STEM, that is certain, because you can
see how dynamic the world of technology is. You can't just stay without learning. You
have to learn new skills. If you're a software engineer, you have to learn new
programming languages and you can't stay where you are. The organization has to keep
investing in teaching these people new skills, how to program, how to adapt, how to

customize. It has to be a continuous thing.”
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Business Schools Evolving to Meet Industry Needs. This theme refers to
business schools evolving to meet industry needs. The global pandemic has tested
businesses' resiliency, leadership, and organizational management capabilities worldwide
(Ifiguez & Lorange, 2022). Remote workplaces have enabled an increase in online
learning platforms globally and have supported the upskilling and reskilling of the
engineering workforce (ASME, 2022; Huber et al., 2020). Companies and business
schools have different syntactic, semantic, and pragmatic approaches, but they can
cocreate a project with common objectives through joint collaboration (Diaz and Halkias,
2021a). Participants agreed that the company aims to solve a training problem through a
capacity-building program, and the business school has the experience to carry out tailor-
made training programs (Diaz and Halkias, 2021a).

Participant 3: “Business schools need to be more flexible in terms of what they
deliver, they really must make sure it matches client needs, and spend more time on
developing detailed content that is client-focused. We should be working harder upfront
to learn about the client, participant needs, and what success means to the client, not the
university’s executive education group.”

Participant 7: “The main strength of partnership is the relevance. A partnership
ensures that there is relevance in the program design but also in the delivery of the
program. The reality, the context, the reality check from the recipients, in the sense,
becoming partners ensures relevancy.”

Participant 8: “I believe that you can see in the programs which are currently

offered at business schools, even the top ones like London Business School, Harvard
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Business Schools, they are quite slowl to respond to these needs because they know that
it's really very difficult to develop a program for these new upcoming topics, it's changing
all the time. You can't generalize, every single one is customized specifically for that
specific situation.”

Participant 11: “It is the ability to represent with more accuracy the problems that
the corporate partners are facing and tapping into the knowledge or the knowledge
creation or content creation of the business school to try to address this effectively
through a variety of frameworks that are within the competence of the business school.

Managing Resource Allocation and Constraints. This theme refers to managing
resource allocation and constraints. The global pandemic heightened the need for
organizational leaders to face interdisciplinarity challenges and train engineers in
leadership development to combat these demands (Rovida & Zafferri, 2022; Roy & Roy,
2021). Digital disruptions and the emergence of innovative technologies and business
models are essential to sustain a competitive advantage, continue to grow, and create
value at macro and micro levels (Meske & Junglas, 2020; Zaki, 2019). Therefore,
participants agreed that educators must consider the wide range of megatrends affecting
today’s business environment, including demographics, innovation, sustainable
development, and technology that continue to alter the state of the global workforce
(Fung, 2020).

Participant 8: “There is a funding trend that has existed for several years when we
talk about the cooperation with universities; it is a cost-sharing between the participants

and the firms where the participants pay an increasingly higher share of the total training
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program. This is especially true when it's a non-customized program; when it's a
customized program, the company pays, generally, everything, but for non-customized
program, you see that the share is increasing. Value is also something important. | see a
lot of business schools that executive education cross subsidizes other departments in the
institution. That often the value for money is not given. For example, a company or you
have a course where you have, say, 10 participants and they have a one-day seminar.
Every participant pays $1,000 and then the lecturer receives $1,000. That's like $10,000
paid value is delivered on $1,000. Executive education is used to fund other departments,
and that's really a challenge if you want to be competitive.”

Participant 3: “They need to lower their prices to be more competitive. Only the
largest, most profitable companies can afford a Harvard executive education program.
That leaves a lot of untapped market potential if only executive education programs can
make the economics work. Universities, though, are hard to do business with given all
the additional costs baked into anything sold to the outside. Thus, online and
professional/consulting firm executive education programs tend to get more traction and
prominence.

Participant 7: “The main strength of partnership is the relevance. A partnership
ensures that there is relevance in the program design but also in the delivery of the
program. The reality, the context, the reality check from the recipients, in the sense,
becoming partners ensures relevancy.”

Continuous Formal and Informal Communication Between Partners. This

theme refers to continuous formal and informal communication between partners.
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Participants agreed that executive education customized by business schools for
engineers plays a pivotal role in leadership development by reskilling and upskilling
abilities such as collaboration, conflict management, and personal and organizational
transformation (ASME, 2022; Siegelman et al., 2021).

Participant 9: “Make sure to include more than one academic and more than one
industry partner. There is a wide range of academic contexts/ frameworks/ paradigms,
and an equally wide range of workplace contexts. Try to diversify each side of the
partnership so that you can reach the full range of potential students.”

Participant 6: “It is a mutual process in which the company gives a lot of ideas to
the school, and the school receives a flow of ideas from multiple companies and their
research teams, they can really add everything together and deliver a lot of value.”

Participant 2: “Academia can provide insights from research that are not available
through other forms of corporate training. It is also the place where theoretical
perspectives are valued. Practitioners often get absorbed in their field and the day to day
issues they face ignoring the possibility of alternative and fresh perspective that academic
research can provide. Customized programs can address the need to expose executives to
alternative ways of thinking and decision making. In this way it widens their
perspective.”

Leadership Training in Interpersonal Skills. This theme refers to leadership
training in interpersonal skills. Customized executive education programs offer a
collaborative solution to prepare engineers for leadership roles required within their

profession by reskilling and upskilling abilities such as soft skills, communication skills,
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leading through change, and conflict management (ASME, 2022; Retana & Rodriguez-

Lluesma, 2022). Recent research has compiled a list of soft critical skills for engineer
leaders and includes social and emotional learning competencies such as critical
thinking/problem solving, creativity, communication skills, and collaboration (de
Campos et al., 2020; Montandon et al., 2021; Pocsova et al., 2020). Although strong
technical skills always have distinguished engineers from their peers, participants agreed
with the research that engineers need to develop more than technical skills based on the
assumption that engineers will most likely progress into leadership positions (Capretz &
Ahmed, 2018).

Participant 7: “Leadership skills are needed for engineers, potentially, | see a huge
need for upskilling, reskilling, especially because now they need to lead. It's been always
a lack in engineering background, the leadership skills, but now, it's even beyond. There
are other things that are here to stay such as the future of work dimension, so you are
going to be leading, communicating, negotiating, working in teams that are hybrid, most
of the time online with different challenges.”

Participant 4: “l became involved with with a couple of engineers, and they were
teasing, but they were saying that these little old ladies will come out of their door and
start yelling at you from the porch saying, “What are you doing over there?" And they
would have to explain why they were out there. It was surprising to me the level of
interaction that they actually have with the public. So it's almost as if they're becoming
more customer service oriented. And that's just one aspect where we talk about

something that deals heavily with engineering.”
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Participant 10: “You need to define whom or which kind of companies you want
to target. So targeting and I said, I'm trying to understand the need to be patient when
knocking on the doors and talking to them. Listen more than talk. The issue with lots of
universities is that they design the program and don't care who you are.”

Engineering Leaders as Employee Coaches and Team Players. This theme
refers to engineering leaders as employee coaches and team players. Ongoing debates in
the literature argue about the importance of specific skills over others and whether they
are necessary for leadership roles (Tiberius et al., 2021). Researchers have found that
engineers who transitioned into leadership roles lacked the necessary leadership skills to
succeed (Capretz & Ahmed, 2018; Kappelman et al., 2017; Perry et al., 2017; Racine,
2015). Effective leadership drives projects and organizational success. Participants
agreed that engineers need rapid reskilling and upskilling of skills to continuously
enhance their abilities to learn and use new knowledge for their employability and to
maintain a sustainable world (Pistoia et al., 2021).

Participant 9: “While it is important to listen to industry representatives and
support their work as an equal partner, do not lose your own voice. That is, try not to
cater to/serve industry. The idea of engineering leadership education (as | understand it)
is to drive/lead change, not prepare our students to fit into the world as it is. While it
would be irresponsible for us to exclusively focus on students driving change (their future
employers may penalize them for thinking of themselves as leaders who don’t need to
first learn about the org context), we should nevertheless help our graduates navigate

organizations without assimilating into them.”
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Participant 10: “The leadership capability will have a gap without understanding.
If every one of them feels like you understand their wants, their needs very well. You
listen to their case individually, not a mass communication leader, | believe you will be
able to extract more effort, more support, and more better performance.”

Multimodal Leadership Skills: Face-to-Face, Hybrid, Virtual. This theme
refers to multimodal leadership skills: face-to-face, hybrid, and virtual. Due to the
increasing and constant evolution of technology, identifying the skills needed to drive
change can be challenging in organizations with technical leadership roles (Kappelman et
al., 2017).

It is important to understand how leaders utilize technical, human, and conceptual
skills to understand how the engineering leadership literature connects leadership
development, leadership skills, and effective leadership (Hirudayaraj et al., 2021).
Participants agreed that in many universities, engineering leadership skills are being
improved through project management training that includes developing personal and
organizational skills that will add value to teamwork-related skills and confidence
(Jamieson & Donald, 2020; Rottmann et al., 2016).

Participant 3: “Consulting firms are getting into executive education very heavily
these days. They work for the client, know the leadership, and can customize programs
very easily. They don’t necessarily have the best faculty, but they are winning more and
more executive education clients these days. Offer flexible programs over time and

utilize in-person, virtual, and asynchronous channels of instruction easily”
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Participant 6: “The demand and the dynamics of the market, and specifically for
the executive education, in the sense that has been like a catalyst of acceleration for
digitization, more digital delivery, more digital products. The context has changed the
way we work. There are more remote activities, a lot more remote courses. Zoom has just
been booming in the last couple of years. It was there before, but now much more
delivery on remote or sort of hybrid blended mode type of a delivery. So we do a lot of
training.”

Participant 8: “The quality of the delivery and the content is becoming more and
more challenging and more important. Especially when there are no cross-delivery
modes, they're just listening to the material, or reading it, you need to update it
permanently; because otherwise, they say, oh, that's old, that has no value for me."

Entrepreneurial/Commercial Mindset. This theme refers to an
entrepreneurial/commercial mindset. Scholars have suggested that the opportunity to
customize digital technologies will strengthen entrepreneurial intention and deepen
relations within the entrepreneurial ecosystem (Ben Youssef et al., 2021; Snihur et al.,
2021; Treanor et al., 2021). Research has shown that interactions via e-learning platforms
should increase enrollment of student entrepreneurs in university courses to fill any
training gaps, and participants agreed that universities teach e-skills as part of their
entrepreneurship training (Lamine et al., 2021).

Participant 7: “One of the things that | think has been, let's say, modified, is the
idea that the corporate education, moving from educating the C-level executives and the

very senior-level executives into something that this is not anymore valid. Nowadays, it's



138

needed to educate a much bigger portion of your community. So it's kind of leadership at
scale, as my detail, so | even have a book on that, the leadership at a scale. So the change
is so dramatic and so needed that that's what I think the Fourth Industrial Revolution
together with COVID has generated a new need that we need to educate many more
people.”

Participant 2: “Here you have people that have all the practical experience they
need. It would benefit them to be exposed to some theory to see how the variables and
concepts of their practice relate to each other.”

Participant 3: Universities are very slow improve/adapt/innovat and even
YouTube videos are beating them out these days. The firms (and individuals) that have
the best (tested) content, references, and adaptability to offer EE online, in-person,
blended, etc., will win in the end.”

Agile Executive Education Program Leadership Team. This theme refers to
interactions with an agile executive education program leadership team. Executive
education program directors play an important role in defining the CSFs of the program
delivered (Diaz et al., 2022). Without practitioner-based empirical research on CSFs of
executive education programs, organizational leaders cannot identify effective leadership
development programs customized for engineers (Retana & Rodriguez-Lluesma, 2022;
Skibniewski & Kim, 2022). Executive education approaches to develop leadership in
engineers have shown mixed results in the slow transition of these learning outcomes
toward accepting leadership identities and holding professional leadership positions

(Roos, 2022; Schell et al., 2021). Participants agreed that organizational leaders
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throughout all specialization sectors employing engineers must adjust quickly to
changing market conditions, and there is a need for professional training customized for
engineer leaders (Fung, 2020; Retana & Rodriguez-Lluesma, 2022).

Participant 7: “First, is there a team called the develop team? This program is
really connected to the strategy of the organization; to talk about the strategy while
defining the design. A team in charge of the project that is created as a core
developmental team, where we have representatives of the different members of the
partnership.”

Participant 5: “It takes a lot of work, not just coming up with curriculum, but
understanding the organization, understanding their needs, working like a consultant, as
well, to help the organization in defining their needs. Second, by saying the organization
should define its needs, what is required. But the educator should also be involved in that,
helping them understand their needs. So the partnership should be a two-way thing. In the
setting of an executive education, in terms of partnering with an organization, it's
customized to their needs, which is great. And it helps to build teamwork and
collaboration among the participants coming from that organization. So they are learning
together and then it's building teamwork.”

Participant 1: “These programs are designed collaboratively between both parties.
Instead of the off-the-shelf training programs that don’t go really beyond the basic level,
a more in-depth tailored solutions are designed to solve the problems businesses face.”

Participant 11: “In executive education, we are dealing with much more

customization that is inferred greatly from the corporate partner. It seems to be more of a
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way of channeling the interest of the corporate partner through the validation of an
educational player, rather than having nonetheless, this necessary tension between the
theoretical onset and what should be delivered. It's about timing. Many of the corporate
partners, they tend to have faster cycles of response than what academia has. Some of the
schools that have been able to be very agile and responsive have created a higher chance
of success in this partnership.”

Flexible Programs With Synchronous and Asynchronous Delivery Options.
This theme refers to flexible programs with synchronous and asynchronous delivery
options. Several gaps exist in engineering and management literature surrounding
effective leadership and its development, resulting in limited resources relevant to the
engineering profession (Retana & Rodriguez-Lluesma, 2022; Rottmann & Kendall, 2022;
Skibniewski & Kim, 2022). This involves redesigning the roles of business education
providers to become Executive Education providers that work to develop relevant,
digitally driven, and sustainable executive education ecosystems (Caratozzolo et al.,
2020; Horn, 2020). Participants agreed that partnerships with corporate clients aim to
network universities and synthesize solutions (Rotatori et al., 2021; Caratozzolo et al.,
2020).

Participant 6: “After the COVID, people learned that was making most cost-
effective or more efficient if you have to deliver a course to people in many different
geographical areas. For example, | teach courses to executives regularly, and when | do

my class online, | have students simultaneously from many continents - Africa, North
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America, Asia, Europe - all at the same time, not only asynchronous, even synchronous
course.”

Participant 7: “There is a lot of added value and innovation coming from the
blend of digital and physical, the two things, digital and physical, and the ability to work
with everybody simultaneously in different parts of the world, and even to engage in
team activities or company-client relationship on real-time mobile devices and digital
devices.”

Constantly Updated STEM Curriculum as Markets and Industries Evolve.
This theme refers to constantly updated STEM curricula as markets and industries
evolve. A professional engineer is expected to transition into leadership roles throughout
one’s career by integrating communication, interpersonal, and leadership skills into their
technical knowledge base (Pistoia et al., 2021; Rottmann et al., 2018). Participants agreed
that engineering education has yet to master the multidisciplinary and collaborative
programs needed to develop the engineer to communicate, negotiate and lead in a
complex technology-driven society (Caratozzolo et al., 2020; O’Heir, 2021).

Participant 1: “We have some generational issue that is not given the attention it
deserves. Some leaders are tech savvy and some are not as much. Any executive
education program must take these subtle individual differences into consideration.”

Participant 9: “Engineering is not just one thing, it is an acknowledgement of the
wide range of workplace contexts, disciplines and industries in which engineers work.
We characterize our purpose as helping engineers lead change to build a better world,

this may be partly about innovative technology, but is also always about building self-
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awareness paired with constant reflection about the social impact/consequences of our
work.”

Participant 5: “STEM, as people in STEM, should therefore within organization
should be taught or should learn based on defined organizational strategies,
organizational objectives, rather, and approach where they are going. We should not just
be done haphazardly. “

Participant 4: Understanding where technology is going to go, and the practical
relationship or interpersonal relationship with all its users. When you can combine the
STEM component with something that people grasp, those who are not STEM-oriented.
We need to know how it can be introduced in a practical way, where it is useful to
people, and where they see the need for it. To be able to deliver these complex ideas in a
way that is understandable in lay terms.”

Participant 11: “Given the nature of their professions, I think what defined the
engineer’ s success has been a clear expansion from vertical integration of knowledge
and mainly specializations into more transversal distribution of knowledge. | would make
my own priority to basically enhance this kind of education that is going to support
engineers and STEM professionals.”

Deeply Understanding the Skill Gaps/Needs of the Customer/Learner. This
theme refers to profoundly understanding the skill gaps/needs of the customer/learner.
Reskilling and upskilling programs must follow a three-step process that first identifies
the skills needed to address business reality, a clear understanding that distinguishes the

role of the needed skill in the new model, and a collection of providers capable of
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supporting the needs of lifelong learning (Agrawal et al. 2020). Participants agreed that
the emphasis on engineering leaders having technical and non-technical skills to meet
organizational goals shows the importance of considering the reskilling and upskilling of
engineering leaders to adjust to the Fourth Revolution market demands in their profession
(O’Heir, 2021).

Participant 1: “A major disadvantage is related to the show-off effect. Many firms
will contract big names in excutive education and then assume that they have done
enough. Well, this is a training program not an Adidas or Nike shoes. While brand names
in education give some assurances, if no detailed analysis of the situation of the business
is carried out and the problem is clarified then there is the chance that the training will be
no more than a certificate and a useless item to add on the CV. Before the design of the
program beings, the problem from the viewpoint of all of the stockholders must be
understood.”

Participant 3: “Firms also often hire their own internal “university” team or create
their own partnerships with educational providers (online and in-person) to maximize the
creativity and customizability of their programs. Consulting firms are getting into
executive education very heavily these days. They work for the client, know the
leadership, and can customize programs very easily. They don’t necessarily have the best
faculty, but they are winning more and more executive education clients these days. Offer
flexible programs over time and utilize in-person, virtual, and asynchronous channels of

instruction easily.”
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Participant 10: “The needs of the engineers in Japan is completely maybe
different to the needs of the engineers in China.”

Focus on Engineering Leadership Education to Initiate/Lead Change. This
theme focuses on engineering leadership education to initiate/lead change. In many
universities, engineering leadership skills are being improved through project
management training that includes developing personal management and organizational
skills that will add value to teamwork-related skills, confidence, empowering early
development of leadership styles such as transformational leadership (Jamieson &
Donald, 2020; Rottmann et al., 2016). Participants agreed that industries and institutions
must collaborate and successfully assimilate new technologies interdisciplinarity into the
engineering curriculum (Diaz & Halkias, 2021b; Roy & Roy, 2021).

Participant 9: “The idea of engineering leadership education (as I understand it)
is to drive/lead change, not prepare our students to fit into the world as it is. While it
would be irresponsible for us to exclusively focus on students driving change (their future
employers may penalize them for thinking of themselves as leaders who don’t need to
first learn about the organizational context), we should nevertheless help our graduates
navigate organizations without assimilating into them.

Participant 7: “For engineers, leadership skills is where | see huge need on
upskilling, reskilling especially because now you need to lead. | see a huge need of
upskilling, reskilling for the engineers that are potentially in managerial positions. There

are other things that are here to stay such as, the future of work dimension, so you are
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going to be leading, communicating, negotiating, working in teams that are hybrid, most
of the time online with different challenges.”

Participant 10: “Social emotional awareness is number one, first, getting the time
to understand the need of the engineers individually and the need of the industry they are
targeting. And maybe this puts me back on knowing which industry they should target.
You can't target everything, even the engineers. They work in different sectors, and
giving everything to everyone would not be successful. You have to define your offering
and also define your target audience very well.”

Focus on the Deeper Meaning Behind Program Performance Metrics. This
theme refers to focus on the deeper meaning behind program performance metrics.
Academic and industry leaders and researchers are working to redefine executive
education toward enabling the opportunity for business schools to work as partners to
redefine innovative business school ecosystems committed to innovation and
experimentation (Halkias et al., 2020; Horn & Dunagan, 2018). Partnerships with
corporate clients aim to network universities with other key drivers such as educational
platforms, certification programs, corporate universities, and other professional bodies
and synthesize solutions (Rotatori et al., 2021; Caratozzolo et al., 2020). Despite the
relevance of customized executive education programs for leadership development
between organizations and business schools, participants agreed that a gap in the criteria
that makes these successful collaborations remains (Diaz et al., 2022; Roos, 2022).

Participant 8: “Understanding flexibility and speed to respond to market needs.

That is also very important that you have access to or understand the problems of practice
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and can respond to that. And that is limited due to accreditation, but it's something where
you need to find a strategy, for example, we have learning objectives, which are more
general, and then you have the possibility to respond to different needs more flexibly.”

Participant 9: My recommendation is to look beyond skills and traits, include
leadership identity and mindset as a starting point, encouraging students to reflect on the
impact of the pandemic on their leadership opportunities over the last 3 years. Consider
pairing it with industry-specific practical skill training since that will likely attract more
students.”

Emphasize Leadership Skills for Al-Driven Projects. This theme refers to
emphasize leadership skills for Al-driven projects. Industry 4.0 emerged from the
evolution of digitalization and robotics by interconnecting physical and cybernetic
environments through digital technology (Liu & Xu, 2017). These digital technologies
include artificial intelligence (Al), cyber-physical systems, big data, and the Cloud
causing disruptive changes in the workforce labeled a socio-technical revolution (Sony et
al., 2020). Participants agreed that adopting disruptive technologies linked with the
Fourth Industrial Revolution, also named Industry 4.0, has changed how people interact,
learn, recruit, manage, and lead (Matt et al., 2020).

Participant 8: “What you have a lot of now is data science, artificial intelligence
and during the pandemic, there's rescaling concerning logistics, resilience of companies,
and cost savings, which can be achieved through, data science, and Al.”

Participant 1: “The new era requires 24/7 agility and alertness. Adding to that is

the catastrophic consequences of COVID-19. Suddenly and out of the blue sky leaders
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found themselves having to lead a remote workforce, with little controls in their
possessions. Both employees and leaders were forced to embrace the change brought by
the advances on technology and accelerated by COVID-19. Many were not ready.”

Continuous Program Experimentation and Upgrading. This theme refers to
continuous program experimentation and upgrading. Academic and industry leaders and
researchers are working to redefine executive education toward enabling the opportunity
for business schools to work as partners to redefine innovative business school
ecosystems committed to innovation and experimentation (Halkias et al., 2020; Horn &
Dunagan, 2018). Retana and Rodriguez-Lluesma’s (2022) followed established
techniques and procedures to construct a grounded theory (Glaser & Strauss, 1967) of
how customized executive education programs function. Participants agreed that as the
demand for engineering leaders grows in our global economy, future research in
engineering education aims to examine the educational pipeline to understand how the
concept of engineering identity might change over time (Rodriguez et al., 2018; Schell et
al., 2021).

Participant 5: “Instead of the organization going to everybody, an organization
going to just learn for learning's sake or learning in an open-ended environment. But in
the setting of an executive education, in terms of partnering with an organization, it's
customized to their needs, which is great. And it helps to build teamwork and
collaboration among the participants coming from that organization. So they are learning

together and then it's building teamwork.”



148

Participant 6: “Every time you deal with multiple organizations, there's a lot of
learning on both sides, so you can really bring to the table a lot of constant innovation
and stimulus. So that's really very important, that continuous collaboration, and also, of
course, the professional structure and organization that the school can deliver. I think it’s
a mutual process in which the company gives a lot of ideas to the school, and the school
receives a flow of ideas from multiple companies and their research teams, they can
really add everything together and deliver a lot of value.”

Participant 8: “Universities and higher education institutions have a very good
reputation, prestige, or generally have a strong brand, and that gives them a competitive
edge. Then what | also see is that it's a good argument when you can tell the participants
that they can earn credits which they can use for accredited degrees if they want to
continue their studies.

Second Phase: Cross-Case Synthesis and Analysis

Cross-case synthesis is recommended by Yin (2017) for data analysis in a
multiple case study to strengthen the trustworthiness of data and provide rigorous
multiple case study results. The analytic process includes both within-case and cross-case
analyses for multiple case study designs to identify patterns within the data. In the later
stages of the analysis, | reviewed related literature once more to confirm theoretical
assumptions (Halkias & Neubert, 2020). A cross-case synthesis technique helps achieve
an organized analysis of the reasoning connecting the collected data with the study’s

conceptual framework (Eisenhardt & Graebner, 2007; Yin, 2017).
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A cross-case synthesis method aims to identify the divergence and convergence

between cases through the data analysis process in a multiple case study design (Halkias

et al., 2022). 1 used the cross-case analysis method in an iterative process to analyze the

data across the study’s ten cases, allowing me to identify the themes and patterns across

expert participants' views. In Figure 1, each theme’s cumulative frequency of occurrence

shows the cross-case analysis of the convergent and divergent data across the seven

Cases.

Figure 1

Cross-Case Synthesis Results (Theme Frequency of Occurrence by Participants)

Continuous program experimentation and upgrading

Continuous formal and informal communication between
partners

Deeply understanding the skill gaps/needs of the
customer/leamer

Flexible programs with synchronous and asynchronous delivery
options

Leadership training in interpersonal skills

Central focus on managing change and complex problem-
solving skills

Multimodal leadership skills: face-to-face, hybrid, virtual

Focus on the deeper meaning behind program performance
metrics

Business schools evolving to meet industry needs

Partners recognize engineering as a heterogeneous profession
across workplace fdisciplinary contexts

Cross-cultural competency focus
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My expert participants' role disseminates contextual and interpretative knowledge
in synchrony technical and process knowledge of a specific topic (Littig & Pochhacker,
2014). Exploratory interviews with experts are designed openly to best collect a deep
understanding and breadth of knowledge and interpretations. Witzel and Reiter (2012)
recommended that an expert interview continuously revise the study’s topic while
expanding the specific body of knowledge. There is scarce knowledge of what CSFs are
needed in customized executive education programs for reskilling and upskilling
engineers in leadership development, and further research is needed in scholarly and
practitioner-based knowledge. There are numerous ways to conduct expert interviews and
various procedures that may be used to analyze such interviews (Flick, 2018). Qualitative
social research methods are used to analyze the primary data extracted from expert
interviews and often include qualitative thematic analysis, such as code-based techniques
(Bogner et al., 2018). The following paragraph presents the twenty themes that emerged
from the expert interviews with eleven participants.

In formulating implications for the study and focused recommendations for
further research in Chapter 5, my interpretation of the study findings will be based on the
frequency with which expert-generated themes occurred together in at least seven of the
eleven cases (Rosenthal, 2018). A total of 11 cross-case themes emerged across the data
collected from the 11 expert participants: (a) continuous program experimentation and
upgrading, (b) continuous formal and informal communication between partners, (c)
deeply understanding the skill gaps/needs of the customer/learner, (d) flexible programs

with synchronous and asynchronous delivery options, (e) leadership training in
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interpersonal skills, (f) central focus on managing change and complex problem-solving
skills, (g) multimodal leadership skills: face-to-face, hybrid, virtual, (h) focus on the
deeper meaning behind program performance metrics, (i) business schools evolving to
meet industry needs, (j) partners recognize engineering as a heterogeneous profession
across workplace /disciplinary contexts, (k) cross-cultural competency focus.

The two strongest cross-case themes were agreed on all by all participants: (a)
continuous program experimentation and upgrading, and (b) continuous formal and
informal communication between partners, with the theme (c) deeply understanding the
skill gaps/needs of the customer/learner following and mentioned by 10 out of the 11
participants. The implications of the managerial practice and research of these prominent
themes are presented in Chapter 5.

Triangulation

| used multiple chosen data sources that may support insights resulting from the
first phase of the data analysis process, and | tracked evidence through an audit trail
throughout the entire study process (see Stake, 2013). Themes on how executive
education program experts describe the CSFs needed in customized executive education
programs for reskilling and upskilling engineers in leadership development emerged
through the study’s data analysis procedures. The three sources of data collected for this
study included (a) a semistructured interview protocol (Appendix B) with items that are
grounded in the literature review and conceptual framework of this study and field-tested
by a panel of three experts, (b) archival data in the form of industry-related reports, media

articles on executive education programs for reskilling and upskilling engineers in
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leadership development (see Yin, 2017) and (c) reflective journal notes (see Merriam &
Tisdell, 2015).

Data triangulation was used to corroborate facts found within the multiple data
sources (Farquhar et al., 2020). Accurate interview transcription supported my
positionality and reflexivity. | employed a transcript review process following each
interview that entailed sending separate emails to each participant, including transcribing
their responses and allowing a reasonable time for the individual to review and validate
their responses (Mero-Jaffe, 2011). Participants were encouraged to correct or clarify any
information that may be unclear or misunderstood if necessary (Davidson, 2009; Mann,
2016). The transcript review process allowed me to avoid any significant errors in the
data collected and reassured the overall quality of the research study.

| triangulated the semi-structured interview results with archival data findings to
strengthen further the trustworthiness of the study’s data analysis (Guion et al., 2011). |
| read approximately 226 scientific peer-reviewed scholarly articles and journals to
increase my knowledge of the research topic and continue the method triangulation
process to answer the research question. Out of those approximately 128 publications, |
found around 60 closely relevant to my research, including engineering leadership,
reskilling and upskilling engineers in leadership development, and customized executive
education programs from peer-reviewed, government, media, and business reports.
Although not all these articles were substantial enough to be considered in the literature
review, they expanded my understanding of the research topic and were used as a source

to complement the semistructured expert interviews.
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With my archival data collection, | could identify and articulate recurring
concepts and themes emerging from the data analysis grounded in the conceptual
framework. Triangulation, as such, enhances the richness of data (Farquhar et al., 2020).
Study results and findings were analyzed and interpreted within the context of the
conceptual framework and how these findings may confirm or extend theory. My
findings in the second phase of the data analysis using the cross-case synthesis method
may confirm or extend the knowledge in the discipline, as each case presented can be
grounded in the reviewed literature (Halkias et al., 2022).

Summary

In this chapter, | presented a case-by-case analysis of 11 participants, followed by
a cross-case analysis and synthesis to answer this study’s research question: How do
executive education program experts describe the CSFs needed in customized executive
education programs for reskilling and upskilling engineers in leadership development?

Engineering leadership has evolved, yet there remain limited perspectives on how
engineers can develop their career's technical, interpersonal, and conceptual skills (Farler
& Haan, 2021; Hickman & Akdere, 2018). Understanding the dynamic skills of
innovation leaders has not received sufficient evidence to define engineering leadership
(Rottmann & Kendall, 2022). Additionally, organizational leaders report having little on
what makes executive education programs for engineers in leadership development
effective and successful (Richardson & McCain, 2022; Rottmann & Kendall, 2022).
Without practitioner-based empirical research on CSFs of executive education programs,

organizational leaders cannot identify effective leadership development programs
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customized for engineers (Retana & Rodriguez-Lluesma, 2022; Skibniewski & Kim,
2022).

The data analysis techniques to yield the study’s results were produced in this
section in a two-step procedure: (a) thematic analysis of the textual data and (b) cross-
case synthesis analysis (see Yin, 2017). A total of five coding categories emerged from
this multicase study's findings, which included 20 themes. These provided rich data on
the experiences of subject matter expert participants. The data collected gathered from
the thematic analysis resulted in 20 themes from the five coding categories (a)
customized executive education in the postpandemic era, (b) cocreation of academic-
corporate partnership for customized executive education programs, (c) academic-
corporate partnership goals for engineer leadership education, (d) critical success factors
for a customized executive education program for engineers, and (e) critical success
factors for academic-corporate collaborations for reskilling and upskilling engineer
leaders.

| applied a cross-case analysis and synthesis as a data analysis technique in the
study to combine findings from each case study as soon as themes across multiple cases
were arranged. The 20 themes that emerged from the data analysis process include (a)
focus on managing change and complex problem-solving skills, (b) skill-based executive
education, (c) cross-cultural competency focus, (d) lifelong, industry-based learning
versus traditional degree-based learning, (e) partners recognize engineering as a
heterogeneous profession across workplace /disciplinary contexts, (f) business schools

evolving to meet industry needs, (g) managing resource allocation and constraints, (h)



155

continuous formal and informal communication between partners, (i) leadership training
in interpersonal skills, (j) engineering leaders as employee coaches and team players, (k)
multimodal leadership skills: face-to-face, hybrid, virtual, (I) entrepreneurial/commercial
mindset, (m) agile EE program leadership team, (n) flexible programs with synchronous
and asynchronous delivery options, (0) constantly updated STEM curriculum as markets
and industries evolve, (p) deeply understanding the skill gaps/needs of the
customer/learner, (q) focus on engineering leadership education to initiate/lead change,
(r) focus on the deeper meaning behind program performance metrics, (s) emphasize
leadership skills for Al-driven projects, (t) continuous program experimentation and
upgrading.

I enhanced the study’s data trustworthiness by employing methodological
triangulation of three data sources, which included (a) a semistructured interview
protocol (Appendix B) with items that are grounded in the literature review and
conceptual framework of this study and field-tested by a panel of three experts, (b)
archival data in the form of industry-related reports, media articles on executive
education programs for reskilling and upskilling engineers in leadership development
(see Yin, 2017) and (c) reflective journal notes (see Merriam & Tisdell, 2015).

The multicase study results were further analyzed and interpreted within the
context of the conceptual framework: three key conceptual models that aligned with the
purpose of the study, which is to describe executive education program experts’ views on
the CSFs needed in customized executive education programs for reskilling and

upskilling engineers in leadership development: 1) Rottmann et al.’s (2015) concept of
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engineering leadership, 2) Fung’s (2020) concept of reskilling and upskilling the

workforce, and 3) Retana and Rodriguez-Lluesma’s (2022) concept of customized
executive programs. This study is significant to theory by contributing original
qualitative data to the foundational theories supporting my conceptual framework,
including Farr et al.’s (1997) theory of engineering leadership, empowerment theory
(Perkins & Zimmerman, 1995), and Argyris and Schoén’s (1996) theoretical works on
organizational learning.

I will present an interpretation of this study's findings in Chapter 5, compared to
the literature review in Chapter 2. The implication of the findings to social change,
theory, practice, and policy will also be detailed in Chapter 5. I will also explain how
empirical results describing executive education program experts’ views on the CSFs
needed in customized executive education programs for reskilling and upskilling
engineers in leadership development may extend theory to other related areas within the
management, leadership, executive education, and the reskilling/upskilling literature.
Finally, Chapter 5 will present how the research community, practitioners, and

policymakers can extend the findings of this study.
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Chapter 5: Discussion, Conclusions, and Recommendations

The purpose of this qualitative, multiple case study was to describe executive
education program experts’ views on the CSFs needed in customized executive education
programs for reskilling and upskilling engineers in leadership development. CSFs are not
equivalent to a standard set of measures (e.g., key indicators); CSFs can be identified
from the perspective of strategy-as-practice scholars (Aminy et al., 2019). With the
support of an open-ended interview model, | collected data from experts’ breadth of
knowledge and experience in a research field that remains underdeveloped (see Littig &
Pdchhacker, 2014). To meet the purpose of this subject matter expert study and be
consistent with the qualitative paradigm, a multiple case study design (Yin, 2017) was
used to collect data from a purposeful sample of executive education program experts
who successfully delivered programs for reskilling and upskilling engineers in leadership
development. The interviews allowed participants to elaborate on their personal
experiences and the emergence of unexpected data (Jacob & Furgerson, 2012).

The research design and approach of this study were grounded in the study’s
conceptual framework, which was built on three key conceptual models that aligned with
the purpose of the study, which was to describe executive education program experts’
views on the CSFs needed in customized executive education programs for reskilling and
upskilling engineers in leadership development: (a) Rottmann et al.’s (2015) concept of
engineering leadership, (b) Fung’s (2020) concept of reskilling and upskilling the
workforce, and (c) Retana and Rodriguez-Lluesma’s (2022) concept of customized

executive programs. Using a multiple case study approach was particularly useful in this
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study because it gave me the flexibility I needed to extend a theoretical model (Halkias &
Neubert, 2020; Stake, 2006). With the use of a multiple case study design, new
knowledge emerges through identifying patterns in the collected data and the logical
arguments supporting them (Eisenhardt & Graebner, 2007). This study may be significant
to theory by contributing original qualitative data to the foundational theories supporting
my conceptual framework (Fung, 2020; Retana & Rodriguez-Lluesma, 2022; Rottmann
etal., 2015).

Thematic analysis and cross-case synthesis and analysis of data from face-to-face
interviews with 11 participants revealed the following 20 themes: (a) focus on managing
change and complex problem-solving skills; (b) skill-based executive education; ()
cross-cultural competency focus; (d) lifelong, industry-based learning versus traditional
degree-based learning; (e) partners recognize engineering as a heterogeneous profession
across workplace /disciplinary contexts; (f) business schools evolving to meet industry
needs; (g) managing resource allocation and constraints; (h) continuous formal and
informal communication between partners; (i) leadership training in interpersonal skills;
() engineering leaders as employee coaches and team players; (k) multimodal leadership
skills: face-to-face, hybrid, virtual; (I) entrepreneurial/commercial mindset; (m) agile EE
program leadership team; (n) flexible programs with synchronous and asynchronous
delivery options; (0) constantly updated STEM curriculum as markets and industries
evolve; (p) deeply understanding the skill gaps/needs of the customer/learner; (q) focus

on engineering leadership education to initiate/lead change; (r) focus on the deeper
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meaning behind program performance metrics; (s) emphasize leadership skills for Al-
driven projects; and (t) continuous program experimentation and upgrading.
Interpretation of Findings

This multiple case study's findings confirm or extend current knowledge in the
discipline, with each case presenting examples from the literature discussed and critically
analyzed in Chapter 2. In this section, I present the study’s findings in the context of the
five coding categories that emerged from the data analysis. | compare these five
categories with relevant concepts from the conceptual framework and the research from
extant updated literature on reskilling/upskilling engineer leaders and leadership
development of the 4IR era.

| provide evidence from the 11 semistructured interviews with subject matter
experts to support how the study’s findings confirm or disconfirm existing knowledge or
extend it. Extension studies, such as this multiple case study, provide replication evidence
and support extending prior research results by offering new and critical theoretical
directions (Bonett, 2012). The term “extension” refers to using multiple case studies to
provide further evidence in developing a given theory (Eisenhardt, 1991). Theory
extension from case studies represents a vital research strategy that may contribute new
and novel insights into theorized phenomena that remain unexplored in the extant
literature (Halkias & Neubert, 2020; Eisenhardt, 1991).
Customized Executive Education in the Postpandemic Era

Customized executive education can prepare engineers for leadership roles by

reskilling and upskilling abilities such as soft skills, communication skills, leading
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through change, and conflict management, yet organizational leaders have little
information on what makes these programs between business schools and employers
successful (Diaz et al., 2022; Roos, 2022). Scholars found limited and inconsistent
scholarly or practitioner-based literature that guided business schools to develop an
executive education model that reskills/upskills leaders to manage the future-changing
workforce successfully (Diaz & Halkias, 2021b; Fung, 2020). My study results confirmed
that although customized executive education programs offer a codesigned solution, they
lack a theoretical framework that ensures success.

Study participants confirmed that a model for success must be established, and
business schools and firms must set goals toward achieving their anticipated outcomes.
This study aligns with Retana and Rodriguez-Lluesma's (2022) conclusions that a
theoretical framework describes the behaviors needed to foster a successful codesigned
executive education program. The study results extend knowledge based on the works of
Retana and Rodriguez-Lluesma to support the emerging theory that describes four
conceptually distinct but interrelated behaviors that foster successful customized
executive education programs and the qualitative (a) brokerage by program directors, (b)
boundary-crossing, (c) case script enactment through role switching in veiling and
unveiling of the organization, and (d) diagnostic and codesign and delivery.

Cocreation of Academic—Corporate Partnerships for Customized Executive
Education Programs
Despite the relevance of customized executive education programs for leadership

development between organizations and business schools, differentiated practitioner-
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based empirical research on the CSFs of executive education that make these
collaborations successful remains scarce (Diaz et al., 2022; Retana & Rodriguez-
Lluesma, 2022; Roos, 2022; Skibniewski & Kim, 2022). This study confirmed that
although several partnerships have successfully met context-specific problems through a
codesign, several important factors that enable effective partnerships among business
schools and executive education providers have not yet been identified.

Study participants confirmed that communication is critical and that both business
schools and executive education providers must take the time to learn about the specific
business they are working with through their research and listen to the goals they share in
developing it. This study aligned with Halkias et al.’s (2020) and Horn and Dunagan’s
(2018) conclusions that academic and industry leaders and researchers are working to
redefine executive education toward enabling the opportunity for business schools to
work as partners to redefine innovative business school ecosystems committed to
innovation and experimentation. The study results extend knowledge from the works of
Caratozzolo et al. (2020), Diaz and Halkias (2021b), and Horn (2020), and this research
study’s results that partnerships with corporate clients aim to work to develop relevant,
digitally driven, and sustainable executive education ecosystems that network universities
with educational platforms, certification programs, corporate universities, and other
professional bodies to synthesize solutions.

Academic—Corporate Partnership Goals for Engineer Leadership Education

Higher education institutions and online learning play a significant role in

reskilling and upskilling the workforce and are essential in developing a robust pipeline
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of skilled engineers (Paullet et al., 2020; Skibniewski & Kim, 2022). As the demand for

engineering leaders grows in the global economy, a lack of scholarly knowledge on what
makes an effective engineering leader or how they develop leadership remains
(Skibniewski & Kim, 2022). My study results confirmed that although engineers continue
to work in the field as independent contributors, the need for more customer-service skills
continues to rise.

Study participants confirmed that engineers must be prepared with the sector-
specific digital and soft skills needed to present, negotiate, and lead the future. This study
aligns with Jamieson and Donald’s (2020) and Rottmann et al.’s (2016) conclusions that
engineering leadership skills continue to be improved through project management
education that includes developing personal management and organizational skills that
will add value to teamwork-related skills and confidence, empowering early development
of leadership styles such as transformational leadership. The study’s results extend
knowledge based on the works of Rodriguez et al. (2018), Rottmann et al. (2018), and the
research collected from this study that engineers must learn to embrace their roles as
leaders and the aim of engineering education must continue to examine the educational
pipeline to understand how the concept of engineering identity might change over time.
Critical Success Factors for a Customized Executive Education Program for
Engineers

Valuable skills are being taught in engineering education training programs, but
they lack the skill-based approaches needed to drive real-world application (Harrison et

al., 2017; Nix & Bigham, 2015). My study results confirmed that although universities
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are working to prepare engineers for the future, the need for digital skills and
interpersonal skills is ever-changing. Study participants confirmed that engineers must
continue to learn the essential technical skills needed to meet the requirements of their
specific sector and changing technologies, but interpersonal skills continue to be a
challenge for early engineers entering the field.

This study aligns with Ismail and Fathi’s (2018) and Rottmann et al.’s (2016)
conclusions that the engineer is expected to engage in lifelong learning to ensure the
engineering mindset continues to develop alongside strengthening skills in
communication, presentation, business writing, and cross-competence. This study extends
knowledge from the works of Flores et al. (2020), Romero et al. (2020), Sakurada et al.
(2020), and the research from this study that engineering leaders need strong skills that
include intrinsic human skills to ensure practical application and optimal usability of
digital technologies and that demonstrate strategic and innovative approaches that add
value to an organization
Critical Success Factors for Academic—Corporate Collaborations for Reskilling and
Upskilling Engineer Leaders

Business school industry partnerships enable opportunities to develop a
partnership of technology, knowledge, and organizational transfer to support digital skill
development critical for success (Diaz & Halkias, 2021b). Organizational leaders need
engineering leaders across all specialization sectors to reskill and upskill to adjust to
rapidly changing market conditions (Fung, 2020; Retana & Rodriguez-Lluesma, 2022).

My study results confirmed that although there is a lack of preferred alternatives and
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success factors for engineers across the profession, it is essential to understand each
engineer individually from their context-specific sector.

Study participants confirmed that engineering is a dynamic and broad industry,
and each program is designed specifically to meet the needs of that organizational issue.
This study aligns with Diaz and Halkias’s (2021a) conclusions that partnerships between
education providers and industry leaders can codesign ecosystem models that offer the
preparedness and agility needed to reskill and upskill 4IR leaders’ changing workforce.
This study extends knowledge from the works of Agrawal et al. (2020), Fung (2020),
Halkias’s et al. (2020), and the research from this study that the postpandemic world
requires 4IR leaders to deliver access to new models and ever-evolving reskill and upskill
training and education programs to keep up with the ever-evolving digital technologies
that interconnect the physical and cybernetic environments.

Limitations of the Study

Research limitations are study circumstances that the researcher cannot control
and may influence the interpretation of the findings in case study research (Yin, 2017).
One limitation of this and any qualitative study involves the participants' truthfulness and
the trustworthiness of the study results. | facilitated the creation of an open, friendly, and
supportive environment for all the Zoom interviews. To further increase credibility, |
inspected the transcripts for evidence of assumption and bias, and I followed up and
verified contacts with each participant (Merriam & Grenier, 2019). A detailed audit trail
was kept in the narrative of the study’s design. | collected the data from interviews and

archival data and used the reflective field notes to collect accurate data supporting the
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study’s results (Guion et al., 2011). I included a comprehensive literature review in this
document to show that my research strategy was reliable and supported by scientific
literature.

A second limitation of this study was that | selected participants who only met
specific inclusion criteria, which may have limited the representation of the overall
targeted population. To mitigate this issue, | followed Schram’s (2006) recommendation
and recruited between five to 10 participants for a qualitative study because a larger
sample size could have weakened the research results and compromised the production of
detailed, thick descriptions of the phenomena under study. To mitigate the above-stated
limitations, | demonstrated robust methodological rigor by applying a documented audit
trail, and | triangulated the data between the semistructured interviews, archival data, and
reflective field notes. The comprehensive literature review further supported the study’s
findings and interpretations.

The third and final limitation regarding the interview process was that the
interviewees may not have engaged truthfully with me, and their responses may have
been influenced by bias, nervousness, or concerns (Merriam & Tisdell, 2015). | attempted
to establish a bond of trust with the participants to manage this limitation. Any qualitative
researcher is limited by the difficulty of extending the findings to a broader population
with the same degree of certainty as with quantitative approaches. This study used a
multiple case study approach to allow a more exhaustive exploration of the research
question and ensured trustworthiness to mitigate the qualitative research limitation and

extend the theory (Eisenhardt & Graebner, 2007; Halkias & Neubert, 2020).
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Recommendations

Increasing demand for high-level leadership skills in engineering, coupled with
the global digitalization trend and 24/7 connectivity, may be heralding a new period of
disruption for executive education programs servicing various industry sectors (Diaz et
al., 2022). Literature shows that completing a higher education degree will not be
sufficient to ensure employability, placing upskilling and reskilling for engineers'
ongoing career advancement at the forefront of corporate training policies and applied
research initiatives (Ismail & Fathi, 2018; Jamieson & Donald, 2020; Rottmann et al.,
2016). Practice-based knowledge and future research suggestions on where business
schools' executive education programs find themselves today and how to develop
academic-industry partnerships for successful customized executive education remain
rare in the extant scholarly literature (Rottmann & Kendall, 2022; Tiberius et al., 2021).
In this section, | offer practice, policy, and research recommendations on strengthening
the business school-industry partnership bond in reskilling/upskilling engineers in
leadership development.
Recommendations for Policy and Professional Practice

The rise of digital technologies is quickly creating new demands and challenges
throughout the engineering field. It is estimated that at least half of today's engineers will
need to learn new skills to keep up with job market demands. Today’s corporations must
trailblaze pathways to support continuing education in leadership training for engineers
while retaining the best engineering talent. Scholars and practitioners write that the most

important qualities needed for reskilling and upskilling engineers in leadership skills are
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leading a cross-functional team member, project management leadership skills,
communication and writing, and hybrid and digital leadership. Engineers who feel that
their current employers support their future career development tend to be more
productive and focused in their roles within the company. Successful customized
executive education programs for engineers increase the quality of their work output and
make employers more attractive to attract top STEM talent in a competitive global
market.

A skills-dominated market will give power to individuals, allowing them to
articulate their capabilities better and support employers in their talent identification.
More research will be required to understand better how employers can assess and
recognize skills to operate in a skill-based context (Fung, 2020). The disappearing
boundary work and skills have been accelerated by online learning, launching a new
ecosystem of educational alternatives, including degrees, credit, skill-building program
certificates, boot camps, in-house training, and external partnerships (EdSurge, 2021).

Collaboration between business schools, providers, and engineering corporations
and via partnerships with external providers, such as technology partners, will be pivotal
in meeting the range of new needs and the scale of change required to reskill and upskill
engineers for the 4IR. For a meaningful shift towards lifelong learning in business
schools entering the reskill/upskill market, leadership teams of such programs must be
agile and collaborative, with a clear line of communication running between customized
executive education partners. Effective communication systems must be in place and

communicated to all partners at the partnership's launch.
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As indicated in my research, the future of customized executive education for
engineers must be perceived as moving away from supply-led content of the past and
even the present and towards demand-led, flexible solutions to support tomorrow’s
engineering leaders. Business schools must interact with and listen closely to their market
peers and understand their clients' and end users’ changing requirements.

Participants in my study agreed that a one-size-fits-all lifelong learning strategy for
reskilling and upskilling leaders for the 4IR does not exist. An academic-industry
partnership strategy for executive education for engineer leaders must be customized to a
provider’s market segmentation, geographic location and regional culture, operational
capabilities, and content/domain knowledge expertise.

My study participants agreed that the cocreation of reskilling/upskilling programs
requires crossing organizational knowledge boundaries. Academics and partners must be
ready to share domain-specific knowledge and be flexible in what and how the material is
delivered to the end-user. Participants stated that business schools tend to minimize the
scale of change and investment required to develop customized executive education
programs that hinder the agility needed to challenge the status quo. Study participants
also discussed this issue as a critical challenge around connecting the personal goals of
business school leaders with strategic organizational goals for employers. Many business
schools may still not be ready to let go of traditional degree learning and to invest heavier
into lifelong learning solutions such as micro-credentials which appear to “muscle into
the territory” now occupied by traditional degree programs. Academics in business

schools interested in reskilling and upskilling engineers must be willing to break their
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silos and share knowledge and research with industry partners to offer cross-discipline
and career-long learning solutions and give up-to-the-minute expertise on STEM issues.
Recommendations for Future Research

More research will be required to understand better how employers can assess and
recognize skills to operate in a skill-based context and how business schools can seek
partnerships within the industry if they hope to continue a relevant role within the
executive education sector (Diaz et al., 2022). The future of work will generate new jobs
and destroy many existing ones. Corporate leaders can support practitioners-based
research first to define the skills that are relevant for any given job, look at their existing
workforce to see if someone has the capabilities to assume this job, and finally make an
intentional move towards incorporating a more diverse labor force supported by this new
emphasis on skills rather than credentials (Longmore et al., 2018).

The COVID-19 pandemic has accelerated digital and sustainable transformation
strategy for STEM-oriented companies. Business Schools can launch more practice-
based research on proactively incorporating external stakeholders—such as internal
company teams, e-learning academies, coaches, or specialized professional training
centers —to serve the reskilling and upskilling learning experience. Postpandemic
executive education programs will force institutions to research best practice strategies,
prepare their faculty for technology-based hybrid programs, identify and train them to
engage in online academic experiences, and adapt the renewed economic model for

future workplace training needs. A higher upfront investment will be required and serve a
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market in which the attraction of digital-first future executive education students will
reinvent how business schools connect with their customer candidates.

The benefit of upskilling is an investment in building relevant and competitive
organizations that reduce turnover and increases employee satisfaction and engagement.
Industries and institutions must support future research on successfully assimilating new
technologies and interdisciplinarity into the engineering curriculum (Diaz & Halkias,
2021b; Roy & Roy, 2021). Interdisciplinarity enables integrative learning, creative
problem-solving, and critical thinking experiences to develop creative solutions to the
future’s changing technological problems (Retana & Retana Rodriguez-Lluesma, 2022;
Roy & Roy, 2021).

Implications

Social change is a fundamental approach to providing opportunities for
communities to receive support in their development, such as in engineering education
(Rottmann et al., 2016). By recruiting engineers with leadership qualities within a
professional project, a project’s stakeholders are more likely to feel the positive impact of
a successful project. Projects can also progress more smoothly and efficiently, achieving
positive results in less time with competent engineers educated in leadership (Bakht,
2018). Effective leadership drives projects and organizational success through rapid
reskilling and upskilling of engineers' skills as needed to enhance their abilities to learn
and use new knowledge for their employability continuously and in building a sustainable

world (Pistoia et al., 2021).
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Engineering leadership education has become increasingly popular over the past
decade in response to national calls for another type of social change: educational change
(Rottmann et al., 2016; Kendall & Rottmann, 2022). As the pandemic has brought new
homeostasis to world labor markets, industry and professional bodies have re-asserted the
importance of “non-technical” skills, which has created openings for a leadership
resurgence in engineering (Klassen et al., 2020). Workers across industries must figure
out how to adapt to rapidly changing conditions, and leaders must learn how to match
those workers to new roles and activities (Fung, 2020).

Hickman and Akdere (2018) described how leadership development in
engineering remains understudied, and the increasing importance of IT across all
organizations emphasizes how leadership is highly context-bound. Reskilling and
upskilling engineers in leadership development are more than leading corporate
initiatives for innovative technology and artificial intelligence. Today’s professional
leaders must access ever-evolving reskill and upskill training and education programs to
support their workforce and deliver new business models in the postpandemic era
(Halkias et al., 2020). This study may be significant to practice in that it may inform
organizational leaders on the CSFs of customized executive education programs to
prepare engineers for leadership roles required within their profession to support their
midcareer transitions and ensure livelihoods amidst disruptive global events (Retana &
Rodriguez-Lluesma, 2022; Rottmann & Kendall, 2022).

This study adds empirical research from scholar-practitioners perspectives that

may be significant to practice by offering solutions that support midcareer transitions of



172

individual engineers and their families' livelihoods amidst disruptive global events
(Rottmann & Kendall, 2022). Lifelong learning is essential for the engineering workforce
and impacts their ability to develop versatile, agile, creative, and positive learning
mindsets needed to solve complex problems (Diaz & Halkias, 2021b; Fung, 2020).
Effective leadership drives projects, and organizational success through rapid reskilling
and upskilling of engineers' skills as needed to enhance their abilities to continuously
learn and use new knowledge for their employability and a sustainable world (Pistoia et
al., 2021), and customized executive programs foster leadership development capabilities
such as collaboration, conflict management, and personal and organizational
transformation (e.g., Crossan et al., 2013; Kets De Vries & Korotov, 2007; Retana &
Rodriguez-Lluesma, 2022).

This study provides insight for organizations needing to reskill and upskill leaders
in the Hybrid Era that may provide insight into the various synchronous and non-
synchronous programs that have revolutionized frameworks to connect the sensemaking,
experimentation, and self-discovery components of leadership development (Birkinshaw
et al., 2022). The experts from this study may offer scholars and industry leaders a deeper
understanding of the strengths and weaknesses of customized executive education
programs from their experiences. The CSFs identified by the EE program experts may
enable new insights to support apprehensions about integrating customized programs into
their firm’s professional development.

The findings from this study may have potential implications that support the

expansion of several engineering leadership theories (Kalliamvakou et al., 2017;
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Rottmann et al., 2016) and add insight into the application of Katz’s (1955) model of
effective leadership to various levels of leadership. Engineering leaders in the IT field
may apply the data from this study to support the development of effective engineering
leadership for mid and senior-level leaders and managers. Strategy-as-practice scholars
call for further empirical research to fill a literature gap on the CSFs needed for effective
reskilling and upskilling of engineers in leadership development and highlight the need
for further empirical research from practitioner-scholars (Rottmann & Kendall, 2022).

This study may be significant to theory by contributing original qualitative data to
the foundational theories supporting my conceptual framework (Fung, 2020; Retana and
Rodriguez-Lluesma, 2022; Rottmann et al., 2015). Such empirical results describing
executive education program experts’ views on the CSFs needed in customized executive
education programs for reskilling and upskilling engineers in leadership development
may extend theory to other related areas within the management, leadership, and
executive education, and reskilling/upskilling literature.

Conclusions

Professionals searching for upskilling and reskilling together with academic and
non-academic players can create a skill-up economy at the intersection of education and
career paths through customized executive education programs (Richardson & McCain,
2022; Retana & Rodriguez-Lluesma, 2022). As people pursue high-tech jobs, knowledge
and skill-building must occur intentionally and continuously. Universities and companies
have tried to bridge the gap, and recently many new skill-up providers, including boot

camps, have sprung up to smooth the transitions between learning and career
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opportunities (Diaz et al., 2022; Lamine et al., 2021). Customized executive education
programs present a collaborative response by which firms and training providers develop
specific solutions to unique problems of reskilling and upskilling within a given
professional context to ensure livelihoods in the turbulent future of labor markets (Diaz &
Halkias, 2022; Retana & Rodriguez-Lluesma, 2022).

The purpose of this qualitative, multiple case study is to describe executive
education program experts’ views on the CSFs needed in customized executive education
programs for reskilling and upskilling engineers in leadership development. The
Reskilling Revolution program launched by the World Economic Forum in January 2020
estimated that one billion people need to be provided with better education, new skills,
and better work by 2030 (Diaz & Halkias, 2021a; World Economic Forum, 2022), with
engineers needing to engage in regular reskilling throughout their careers (O’Heir, 2021).
Semistructured interviews (Yin, 2017), archival data, and reflective field notes (Merriam
& Tisdell, 2015) drove the trustworthiness of the multiple case study’s findings through
data triangulation (Guion et al., 2011; Halkias et al., 2022). Data analysis was conducted
using Yin’s (2017) cross-case synthesis method.

Despite the relevance of customized executive education programs for leadership
development between organizations and business schools, there remains a literature gap
on the criteria that make these collaborations successful (Diaz et al., 2022; Roos, 2022).
This study’s results align with Ismail & Fathi’s (2018), Rottmann et al.’s (2016), and
Rottmann & Kendall’s (2022) conclusions that customized executive education for the

engineers is expected to engage in lifelong learning to ensure the engineering mindset
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continues to develop alongside strengthening skills in communication, presentation,
business writing, and cross-competence. This study extends knowledge from the works of
Flores et al. (2020), Romero et al. (2020), Sakurada et al. (2020), and the research from
this study that engineering leaders need strong skills that include intrinsic human skills to
ensure practical application and optimal usability of digital technologies and that
demonstrate strategic and innovative approaches that add value to an organization

More research is needed in this new educational ecosystem with different players,
interests, and potentially different outcomes for students and companies across industry
sectors, including engineering (Diaz et al., 2022; Rottmann & Kendall, 2022 ).
Customized executive education can prepare engineers for leadership roles by reskilling
and upskilling abilities such as soft skills, communication skills, leading through change,
and conflict management (Roos, 2022; Rottmann & Kendall, 2022). Further empirical
research that includes scholar-practitioners views is needed to drive social change by
identifying the CSFs of executive education programs for reskilling and upskilling
engineers in leadership development required during the Fourth Industrial revolution

(Rottmann & Kendall, 2022).
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Appendix A: Recruitment Letter

Hello,

| am a doctoral student at Walden University, and | invite you to participate in my
research study.

This study explores the critical success factors needed for executive education
programs for reskilling and upskilling engineers in leadership development to prepare
engineers for leadership roles required within their profession to support their midcareer
transitions and ensure livelihoods amidst disruptive global events.

The purpose of this qualitative, multiple case study is to describe executive
education program experts’ views on the critical success factors needed in executive
education programs for reskilling and upskilling engineers in leadership development. |
believe that your experience would be a great contribution to the study.

The study is important as the findings may inform organizational leaders on the
critical success factors of customized executive education programs to prepare engineers
for leadership roles required within their profession to support their midcareer transitions
and ensure livelihoods amidst disruptive global events. Finally, the social change impact
of this study may potentially result from providing executives with a better understanding
of how customized executive education programs can present a collaborative response for
firms and training providers to develop specific solutions to unique problems of reskilling
and upskilling within a given professional context to ensure livelihoods in the turbulent
future of labor markets.

If you would be interested in participating in this study, please review and return

the signed consent form, which is attached to this letter. If you want additional
information, you may reply to this email. Thank you in advance for your consideration.

Respectfully,
Sarah Haverland (Researcher)
Ph.D. Candidate — Walden University
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Appendix B: The Interview Protocol

Researcher to Participants Prologue:

Thank you so much for agreeing to participate in this study. I will begin the interview by
asking the demographic question to ensure you qualify to participate in the study. In the
interview, | will ask you about your experience with the critical success factors needed
for designing and delivering customized executive education programs through an
academic-corporate partnership.

Periodically | may ask clarifying questions or encourage you to describe in more
detail. You are invited to elaborate on where you feel comfortable and decline to do so
when you do not have additional information.

If you need clarification from me, please ask. | am interested in knowing your
experiences as an expert in executive education programming and want you to feel
comfortable during this process.

Demographics will only be used for statistical purposes in aggregate form

Number identifier:

Age:

Highest level of education

Years’ experience in Executive Education in Leadership Development
Published articles on Executive Education and Leadership:

Have your Executive Education programs included Engineers ?

From Research to Participants: As a prologue to my questions and so that you
may gain greater clarity on the nature of my study, | would like to define some commonly
used terms you’ll hear in the interview questions.

Customized executive education programs present a collaborative response by
firms and training providers developing specific solutions to unique problems within a
given professional context. In customized executive education, partners from companies
and business schools assume different roles in designing and delivering the program.
Through a co-creation process, business schools and corporate development officers in
the client firm diagnose a company’s problems and co-design the program’s contents.
Despite the relevance of customized executive education programs for leadership
development between organizations/corporations and business schools, there remains a
lack of research on the criteria that make these collaborations successful.
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Are we ready to begin?

1.

How do you believe the onset of the Fourth Industrial Revolution and the
COVID-19 pandemic have altered the nature of executive education in
business schools?

What do you perceive as the strengths and weaknesses of customized
executive education programs designed and delivered through an academic-
corporate partnership?

How would you describe the critical success factors needed for business
schools and their corporate clients to effectively engage as partners in
designing and delivering customized executive education programs?

My study explores the need for reskilling and upskilling for leadership
training for engineers and STEM professionals, particularly after the
pandemic. How would you describe the critical success factors needed in a
customized executive education program for engineers in leadership
development, given the nature of their profession?

Given your years of professional experience in heading executive education
programs, cooperating with corporate clients, and seeing the future of work
for engineers and STEM professionals after the COVID-19 pandemic, do you
have any further personal insights on the top three or four criteria that make
academic-corporate collaborations successful in your area of expertise?

For researcher only:

Probes to facilitate conversations around the facts:
“Can you give me an example of that?”
“Please tell me more about that.”

Researcher to Participant Epilogue:

| cannot thank you enough for your time and attention during this interview. | will be
conducting interviews with other executive education experts. You will receive a copy of
your interview transcript to check for the accuracy of your narratives.

The answers of all participant interviews will be combined for analysis and report.
Nothing you said will be ever identified with you personally.

Thank you for your participation.
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