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Foreword

“Dream with an ambition, lead with conviction, see yourselves in a way

’

that others may not, simply because they 've never seen it before.’

KAMALA HARRIS, 8.11.2020

Upon winning the U.S. presidential election on Nov 3, 2020, Kamala Harris, the new U.S. Vice
President-elect, uttered this quote in her first address to the American people as an advice to all
children. It struck a personal chord. After more than 25 years in business, going back to
university to pursue a doctoral degree has been both a dream and an ambition. It feels like a
true stretch to go back to such formal learning in university which is, after all, different from

the business school system where I got my academic education.

At the same time, this move reflects what learning in today’s business world is all about: a life-
long endeavor. Kamala Harris did not say it was easy. The same way one might struggle through
the ups and downs of writing a thesis or worry about whether others may or may not understand
this move, the same way every factory worker on today’s production floor may feel when asked
to learn about digitalization, robotics, artificial intelligence, or digital twins. Different stretch
maybe, but similar feelings, nonetheless. And while such perceived insecurity may keep us
modest and diligent with our endeavors, it should be recognized that learning can constitute a

considerable individual challenge. Put differently, learning requires guts.

One of my inspirations regarding such challenge has been one of my colleagues, who, at the
age of 52, finalized his master’s studies. A practitioner, trainer, and electrician by profession,
he went back to university a few years ago, and it is with great respect that I can say [ have been
both impressed and inspired by his verve. Different stretch again, but similar challenge,
certainly. Such individual learning in a training department means boundary spanning, i.e.,
reaching beyond the own team and the traditional mindset to get to new knowledge.
Collectively speaking, this opens the door to ask how and why a learning department in a
learning organization learns to learn new skills. In a corporate context, understanding how and
why people reach out beyond their traditional boundaries to foster social learning and
sustainability of operations is key to master transformation. Yet, let us not forget the
individual’s perspective: learning remains a challenge, a journey, a quest, or a dream, depending

on the interpretation.
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Managerial Summary

The empiric case of a German MNE’s Vocational Education and Training (VET) department
in digital transformation explores how and why boundary spanning in VET can help bridge

from the old world of VET to “new work™.

A Vocational Education and Training department — sometimes the little sister of a corporate
learning department — operates at the bottom of the talent building echelon and typically caters
for professional tertiary education. VET is considered a cornerstone of the German education
system and a warrant of “Made in Germany” standards and skilled workforce. During a period
of two to four years, apprentices and dual students are employed by a company and learn skills
in a training center that they cannot acquire during their practical phases on the shop floor
respectively in a department, or in vocational school. A VET department manages these training
centers and offers an interesting personnel assembly of VET veterans, people with teaching
background and recent additions from the businesses or factory floors — all of them truly

dedicated to learning and teaching.

Recent developments in technical apprenticeships in Germany have added digital competencies
to the vocational schools’ and companies’ apprenticeship training curricula. As professional
education and training changes, VET trainers need to acquire new skills and, specifically, digital
competencies, to adopt new VET approaches and a new mindset regarding the philosophy of
VET. These digital competencies of trainers are often company specific. Intra-organizational
boundaries — i.e., borders — may hinder efficient exchange of know-how and learning. Via a

phenomenon called boundary spanning, such borders may be overcome.

As this thesis shows, boundary spanning propensity, along with trainers’ relational abilities,
leadership, and trust, significantly contributes to social learning. Propensity is defined here as
the individual trainer’s attitude that more boundary spanning across training centers, regions
and towards internal customers should be done to proliferate information, innovative learning
methods and enhance technical skills of trainers. This research also empirically proves that
boundary spanning propensity significantly correlates with open learning set-ups and use-cases.
Leaders should act as role models in learning and bridging across teams, while striving to create
an atmosphere of openness and trust. As a qualitative result, they should also give time and
room for learning. These are relevant findings for a practitioner; academically, this thesis helps
to expand the academic notion of boundary spanning beyond bridging from one company to
another company or beyond bridging from one corporate entity to another one: bridging can as

well happen within an entity to enhance learning and improve future readiness of operations.
5
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As a further scientific contribution, this research adds a definition of boundary spanning

propensity to the research body.

Understanding how VET teams learn to bridge skills gap, tackle anxieties, and adopt a new
culture in the context of digital transformation is a worthwhile case to observe and draw
practical conclusions from; it may also serve as an example for learning challenges in digital
transformation of other companies or teams, such as factory floor workers or technical service

personnel.

Keywords: Boundary spanning, culture change, digital transformation, learning, mixed

methods, organizational resilience, vocational education and training
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Introduction

Area of research

Today’s business world is not only characterized by drivers like digital transformation and big
data, but it is often described as a VUCA world — VUCA being an acronym for volatile,
unpredictable, complex, and ambiguous. As the companies’ external environment is recognized
as being VUCA, organizational change becomes permanent and calls for agility, restructuring,
a need for experimentation as well as deeper information (Bennett and Lemoine, 2014). This
transformation may translate into social pain (see Figure 1) as a reaction to perceived instability
that brings about a myriad of recipes on a personal, economical, sociological, and psychological
level. In a corporate context, this transformation calls for answers on how to deal with change
from an employee’s and from a manager’s point of view — hence, the actuality and need for

change management strategies in corporate learning.

— Past and present technology Past and present education
----- Future technology Future education

DIGITAL e g el
REVOLUTION ot

Prosperity

Technology v

INDUSTRIAL
REVOLUTION

Figure 1: Goldin and Katz (2010) “The race between technology and education”, in: OECD Future of Education and Skills
2030: OECD Learning Compass 2030, OECD, 2019, p. 7.

As one of these consequences, today’s management of human resources needs to change.
Whether you call it innovation, revolution or simply a facelift, vocational education and

training, upskilling, and reskilling are evolving as an answer to digital transformation. The skills
7
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required by tomorrow’s employees will change and how tomorrow’s employees will learn is
likely to change as well. On average, the skills demand of employees is changing and estimated
to increase by 10% each year, while 30% of skills of the past three years become obsolete
(Gartner, 2020). These massive societal and corporate changes are reflected in the corporate
world’s discussions. A quote from Judith Wiese, member of the board of management of a

high-tech multi-national German enterprise, illustrates this transformation:

., One of my major topics is learning ability: how can one keep people

sustainably employable?!

JUDITH WIESE, CHIEF HUMAN RESOURCES OFFICER, MEMBER OF THE BOARD OF

MANAGEMENT, SIEMENS AG

For today’s vocational education and training (VET), where they cater for young people
entering apprenticeship and dual study programs (cooperative education program students), this
topic is particularly relevant. How to prepare tomorrow’s employees for digitalization,
transformation, and life-long learning? As vocational education and training changes, the
curricula and methods of VET will need to be adapted as well and VET trainers need to acquire

new skills.

Recent developments in technical apprenticeships in Germany have added digital competencies
to the vocational schools’ and companies’ apprenticeship training curricula. This is a strong
indicator of how relevant transformation and change have become in the VET community
(Bundesinstitut fiir Berufsbildung, 2018b), which requires trainers to develop corresponding
competencies. This entails enhancing skills and methods, sometimes even the philosophy of
VET. These digital competencies and methods are often impossible to be acquired externally,
as they pertain to company-specific use cases. Learning from each other within an organization
is therefore important and requires overcoming structural, local, and cultural boundaries to get
to a new learning culture for trainers (Hollatz and Ofstad, 2021) as well as apprentices, the latter
ones not in scope of this thesis. Crossing internal boundaries to create and transfer know-how

effectively in learning ecosystems in times of digital transformation is also a hot topic in

! Bines meiner groBen Themen ist die Lernfidhigkeit: Wie kann man die Leute nachhaltig beschiftigungsfihig
halten? DIE ZEIT, Interview, 31.03.2021, p. 24.

8
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corporate education management departments (Dudézert, 2018). That is why it is worthwhile

to examine boundary spanning and learning more in depth.

VET in Germany, a tradition derived from medieval artisan skilling practice that has migrated
into the era of industrialization and post-industrialization, has long since proven its relevance
also in modern times. Dual Apprenticeships (DA) in general consist of (1) learning periods in
the company (typically, a combination of learning-in-the-training-center and shop floor
learning-on-the-job is applied), regulated by Chamber of Commerce and Industry (CCI) norms
and exams as well as individual company’s needs, and (2a) learning periods in the vocational
schools, regulated by state norms. In recent years, Dual Studies Programs (DSP) have also
emerged as a form of tertiary education, combining (1) and (2b) learning periods in a university

or other academic institution.

As of today, DA constitutes a mainstream tertiary education path, as about 45% of absolvents
with B-level exams from school enter the dual VET arena (Autorengruppe
Bildungsberichterstattung, 2020, p. 167), while almost 30% of apprentices (Geis-Thone, W.,
2021) enter with A-level exams from school. Examples for A-level exams are “Abitur” in
Germany or “Baccalauréat General” in France. It does not come as a surprise then that salaries
and career opportunities are comparable in Germany for people with an apprenticeship
background, enriched by some upskilling as Technician or Professional Master, compared to
academic backgrounds in the technical (non-commercial) occupations (Flake, Wemner and

Zibrowius, 2016; Hall, 2021).

Hence, VET remains a successful pathway for young people into employability. Apprenticeship
constitutes a relevant alternative to studying at a university level in Germany: in 2020, 465.700
new apprenticeship contracts were signed, whereas about 490.000 beginner students were
counted (Destatis, 2022). On a macro-economic level, it avoids youth unemployment, whilst

attracting young talent and paving their way into the workforce (Hansjosten, 2000).

Dual Study Programs (DSP), similar to the French “apprentissage dans I’éducation supérieure”
or the British “degree apprenticeships”, are defined by Graf (2014) as a “university cooperative
education program|[s]” (Graf, 2014, p. 33) which integrate academic studies and practical work
in the company where the student is employed during this time. Statistical data of VET can
include students that are attending a dual study program if these students are inscribed in the
CCI’s records as apprentices in parallel, which is not always the case. Some DSP do not include

the CCI exam.
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Relevance and contribution to the area

Within research on international business, the notion of ,,Boundary Spanner* (Aldrich and
Herker, 1977; Barmeyer and Grosskopf, 2020) expands on the concept of social capital and
intercultural competencies (Bourdieu, 1986; Nahapiet and Goshal, 1998) to create value for
society and corporations by using such social capital to effectively overcome boundaries, i.e.,
borders separating organizations, individuals, cultures, entities etc., notwithstanding whether
these borders are national, corporate, functional, or cultural (Schotter, Mudambi, Doz and Gaur,
2017). Boundary spanning has traditionally been used to explain how to maneuver across
national, inter-cultural, inter-company or inter-group barriers, and is a term typically linked to
persons and roles. Only lately, boundary spanning has been enlarged to “a set of communication
and coordination activities performed by individuals within an organization and between
organizations” (Schotter et al., 2017, p. 404) where boundary objects like knowledge are shared
via processes, tools (Carlile, 2004), activities, and methods (Roberts and Beamish, 2017).

This dissertation intends to explore how the concept of boundary spanning can be used in the
context of transformation of a corporate HR service unit of VET. Boundary spanning can mean
inter-function and intra-function activity and/or methods for change in response to digital
transformation, VUCA and lately, COVID-19. In this DBA thesis, the boundaries are not only
physical, but sometimes between traditional “old-school” VET methods and roles vs. those
representing the new reality. These boundaries are intangible yet can be described. The scope
is intra-national, partly intra-functional and represents a new aspect in boundary spanning

literature.

As Morgan puts it, a learning organization “seeks to reinvent itself and create a new business
orientation”, while “the process is completely paradoxical because learning has to be guided by
key operating norms that, in turn, have to be constantly challenged” (Morgan, 1998, p. 89). In
other words, the quest is to see how a learning department in a learning organization learns to
learn new skills. Understanding how learning occurs in such dynamic corporate VET
environment via boundary spanning within the context of digital transformation is both a topic

of managerial relevance and one that has received little attention in the literature.
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Research question being addressed

By empirically exploring in a single business case study how and why boundary objects such
as information, innovation and competencies are shared by boundary spanning actors in VET,
the author of this thesis, who is also the manager of a VET department that trains more than
3.000 apprentices and dual students in Germany in average per year, makes an original
contribution to organizational behavior theory. At the same time, a practical problem of trainer
upskilling in a modern-day VET environment will be addressed, which otherwise may lead to
serious employability issues. The doctoral candidate’s work draws on concepts of boundary
spanning to better understand how digital transformation occurs in VET settings to foster
creativity, organizational learning, and resilience. In this context, she identifies current research
gaps with regards to boundary spanning propensity (Tang, Qiu and Zhang, 2018) and ways to
achieve “high quality collaboration across intra-MNE boundaries” by formal and informal
mechanisms between teams (Schotter et al., 2017; Schotter, Maznevski and Doz, 2019, p. 3).
The author seeks to contribute to the research body by adapting models of boundary spanning
to learning scaffolds (Roberts and Beamish, 2017) and leadership (Ernst and Yip, 2009a;
Birkinshaw, Ambos and Bouquet, 2017) in a VET learning context.

The research question therefore is understanding how and why boundary spanning
occurs between traditional VET and new forms of education in the context of digital
transformation. Subquestions to support this thesis’ research question will be: What are the
activities, motivations and conditions of boundary spanners in this VET case? How can
management support boundary spanners in VET? How does boundary spanning help an

organization in times of digital transformation?

The particular caveat is that the boundaries in this case are within the same national unit and
within the same corporate unit, albeit in different regions and locations. This involves horizontal
spanning boundaries, across mindsets and attitudes. For a diagrammatical illustration of

boundaries facing VET, please refer to Figure 2.

11
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Figure 2: VET in a German MNE: Management of boundaries in times of digitalization. Adapted from Caputo, Fiorentino and
Garzella, 2019, p. 404.

The scientific researcher would like to understand:
e How will extant concepts and theory in boundary spanning be enriched by this research?
e Why is the research context specific and interesting?

e  Why are the research method and design suitable?

It will be this thesis’ research contribution to analyze how and why boundary spanning can be
taken out of the physical frontier context and applied to an intra-company, intra-function change
management context, while discussing well-known concepts of management systems theory
and concepts of leadership in management. Boundary spanning is not only considered in the
context of roles and motivations, but also in the context of processes and methods, i.e., as

“organizational level research” (Schotter ef al., 2017, p. 4006).

This research will focus specifically on the case of a VET corporate unit of a German industrial
MNE organization. Here, future talents are built up and core values are taught as part of the
culture along with the development of knowledge and skills: boundary spanning in the
scientifically novel context of VET in digital transformation as a special form of corporate
learning will be explored, the object of which are VET trainers. This research will not focus on

apprentices.

The single case study will be a German MNE in the high-tech industry. In environments like
industrial automation, electrification and smart infrastructure, the repercussions of
digitalization, notably of the Internet of Things (IoT), on markets, technologies and skills are

most relevant, widely known and truly profound. A multinational company like the one of the

12
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proposed case has a vast pool of apprentices, training centers and VET trainers, such that
repercussions on vocational learnings can be observed qualitatively, in suitable quantities, and
as a quasi-homogeneous population (same company, same country, same management). A topic
of changing skills and behavioral adaption to new learning requirements via boundary spanning
is complex, the subjective experience of individuals is required to understand the picture
holistically. Therefore, an in-depth case study with qualitative and quantitative assessment of

change is an apt methodology to pursue.

A constructive interpretive paradigm will be adopted to assess the experience of boundary
spanning in VET via the eyes and feelings of various stakeholders in a VET department, thereby
allowing “Shared sensemaking of experience” (Romani, Barmeyer, Primecz and Pilhofer, 2018,
p- 250) and “local reinterpretation of management processes and tools [...] during the transfer
of corporate values and code of conducts or knowledge management systems” (Romani et al.,
2018, p. 251). At the same time, potential bias will be avoided, as the thesis’ author is part of
the management of the VET unit.

A case study-based mixed-method research methodology in an exploratory sequential design
will be chosen to ensure validity and objectivity, as quantitative data can help alleviate potential
bias, which may otherwise occur in purely qualitative research, due to the author’s single
researcher position and managerial role. The two-step mixed-method approach in an
exploratory sequential design can also obtain a more comprehensive understanding and to
expand reliability and generalizability of the results. Qualitative research with semi-structured
interviews of VET managers, trainers and stakeholders will be followed up by a second step
quantitative survey with the entire VET team. Quantitative data can strengthen the findings
(Eisenhardt, 1989) and potentially validate mechanisms which will help transition to new
boundary spanning concepts, or amend existing concepts, in the specific area of VET. These
primary data, of both qualitative and quantitative manner, will be complemented with
secondary analysis encompassing documents, data, and observations, to give a holistic

description of the case at hand.

The author of this thesis is part of the VET management team with first-hand contributions to
the case study. In order to use this rich case for research which would otherwise not be available
to the academic community, it is important to control potential bias resulting from the author’s
double role as researcher-manager. To this aim, an interpretive paradigm will be chosen,

thorough interview protocol adherence will be followed, the thesis supervisor will serve as a

13
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sparring partner as needed, and qualitative and quantitative research will be combined. Several

events with management are included into the research process to validate results.

For practitioners working in the fields of Human Resources and VET, the added value of this
research lies in understanding whether and how boundary spanning can help social learning,
digital transformation, and sustainability of operations. To this aim, activities, motivations, and
consequences of successful boundary spanning will be explored. Furthermore, it will be of

interest to understand how managers can fuel learning and transformation of trainers.
The thesis is structured as follows:

At the beginning, the literature review (chapter 1) will outline the current status of research
regarding digital transformation and its impact on concepts in organizational and change theory,
corporate learning and VET theory and practice, before thoroughly discussing the research

status on boundary spanning with a particular focus on learning and change.

Chapter 2 will explain the chosen research methodology and design as well as the paradigmatic

stance of the author.

This will be followed in chapter 3 by a rich contextual description of the case at hand — a
German MNE in the high-tech industry undergoing change in order to prepare for the digital
future.

The qualitative and quantitative research findings will be thereinafter presented (chapter 4) and

discussed (chapter 5).

A conclusion (chapter 6) will summarize the major findings and situate them both in the
academic research context and in the managerial practices. It will also point out the
shortcomings of the present dissertation and outline relevant future research avenues that can

foster and expand these research results.

14
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1. Literature review

The literature review will be structured into four different subchapters. A first subchapter will
discuss digital transformation in the academic literature and its impact on organizational and
change theory. Scientific findings concerning leadership and culture will be considered as they
become relevant to the holistic assessment of the case study further on in the thesis. A special
detour regarding technology adoption (stemming from information and knowledge
management theory, vastly used in marketing management to explain consumer behavior) will
be pursued, in order to assess whether Technology Acceptance Models (TAM) may be able to
explain some VET trainer behavior and attitude towards new technologies and methodologies

in the following chapters of the thesis.

A second subchapter of this literature review will focus on the current state of the art regarding
organizational learning theories with a special focus on vocational education and training in
the German context. It will furthermore analyze what digital transformation means for corporate

learning and VET departments in MNE today.

The literature review will then introduce the notion of boundary spanning in international
management and organization theory and discuss the different concepts and theories around

boundary spanning.

In a final subchapter, the research gap in the context of intra-organization boundary spanning
research will be illustrated, to make the reader understand the theoretical relevance of this DBA

thesis and its contribution to research.

This dissertation follows an abductive research design, intending to build theory from case
study research. However, the literature review has been led and is presented before the empirical
case study, because a “priori specification of constructs can [...] help to shape the initial design
of theory building research” (Eisenhardt, 1989, p. 536). With this mindset, the literature

research is carried out.

1.1. Digital Transformation
Digital Transformation (DT) — in contrast to digitalization and digitization — is a notion
describing intended systemic change due to the appearance and implementation of digital

technologies in management and society. Gong and Ribiere (2021), in their scientific literature

15
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review on the topic, define it as “fundamental change process enabled by digital technologies
that aims to bring radical improvement and innovation to an entity [e.g., an organization, a
business network, an industry, or society] to create value for its stakeholders by strategically

leveraging its key resources and capabilities” (Gong and Ribiere, 2021, p. 10).

Digitization refers to the mere transfer of analogous information into digital one (Gong and
Ribiere, 2021). Digitalization can be defined as “sociotechnical process of applying digitizing
techniques to broader social and institutional contexts that render digital technologies
infrastructural” (Tilson, Lyytinen and Serensen, 2010, p. 749). Hence, “DT is not just an
organizational issue, but it is becoming more and more an ecosystem and societal challenge and

necessity” (Gong and Ribiere, 2021, p. 15).

1.1.1. Digital transformation seen through the lens of Organizational Theory
Digital transformation — such holistic change as described by Gong and Ribiere (2021), using
key resources and skills to increase the value of an entire ecosystem — can be experienced in
many areas of economy today. Throughout all industries, digital transformation has occurred.
It can be experienced on an individual or social level as opportunity fostering innovation and
creating value or, as mentioned in the introduction, as social pain, if individual skills or
corporate competencies do not match today’s needs. On a corporate level, it is reflected in the

corporate mission narratives, its strategy directives, and most functional operations.

Prominent scholars of modern organizational theory, having learned from the U.S. MNEs as
well as from military structures and successes all over the world, taught early that structure was
to follow strategy (Chandler, 1962), while “[o]rganizational design and structure require
thinking, analysis and a systematic approach” (Drucker, 1974, p. 50). While structure and
hierarchies were accepted to be relevant tools for effective management, it was equally
understood that organizations could not only depend on them, but also needed flexible task
forces and individuals to work on temporal projects, as an organization is always a “means to
an end” (Drucker, 1974, p. 52). Such flexibility also allows for strategic re-assessment in case

of trends like DT.

In the 1980s, the 7-S framework was introduced for organizational analysis and orchestration
of change. The claim of McKinsey was “that effective organizational change is really the
relationship between structure, strategy, systems, style, skills, staff, and something that is called

superordinate goals” (Waterman, Peters, Phillips, 1980, p. 17). Such alignment of all elements
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of management and organizational theory was simply put, yet powerful as a message, because
the hard “S” — structure, strategy, systems — and the soft “S” (skills, staff, style, and subordinate
goals) were brought to one level while the interdependence of these elements was underlined.
More than that: “To many managers the word ‘system’ has a dull, plodding, middle-
management sound. Yet, it is astonishing how powerfully system changes can enhance
organization effectiveness without the disruptive side-effects that so often ensue from tinkering
with structure.” (Waterman et al., 1980, p. 21). In times of DT, such systems are essential for
capturing the relevant myriads of data effectively, aiming to turn them into business
intelligence, i.e., value-add. Taking the example of IoT, more than 10 billion of devices have
already been already connected (PR Newswire US, 2020) and the market is expected to grow.
In comparison to what is estimated with respect to the internet of people, connecting 4.4 billion
people all around the globe via social media by 2025, [oT represents yet another dimension of
data. Having systems able to process, analyze, interpret, and create value of these (machine)
data will be the deal maker or breaker for high-tech corporations. It does not come as a surprise,
however, that legacy systems may not always constitute a market entry barrier. To the contrary:
new entrants, to speak in M.E. Porter’s terms, may very well be better equipped and overcome
entry barrier by process or product innovation and “leapfrogging the industry leaders” (Porter,

1979, p. 139).

Skills, to come back to Waterman et al.’s (1980) concept, have sometimes been exchanged for
“reSources” in later research on strategy execution and systems have been amended to “systems
and processes” (Higgins, 2005, p. 5). Furthermore, “strategic performance” has been added as
a second-level variable which transforms the model into the eight ‘S’s of strategy execution
(Higgins, 2005, p. 5). Yet, the basic validity of the 7S-strategy and its usefulness for strategic
performance and change management has prevailed and some of the “S” elements will be used

to describe the case at hand in chapter 3.

Resource-based theory, among which Nahapiet and Goshal (2018) who situate their research
on social capital as a competitive advantage in line with such theory, understands competitive
advantage of a company to be dependent on its unique combination of resources, the latter ones
specific, seldom, untradeable and not able to copied. Acedo, Barroso and Galan (2006) identify
the research of Nahapiet and Goshal (2018) to integrate elements of knowledge-based theory
as well. Both resource-based theory and knowledge-based theory are very suitable to explain
modern organizational change and company boundaries: “If the primary resource of the firm is

knowledge, if knowledge is owned by employees, if most of this knowledge can only be
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exercised by the individuals who possess it” (Grant, 1996, p. 120), then such knowledge needs
to be actively shared and proliferated in an organization by orchestrating strategy, systems,

style, skills, staff, and superordinate goals (Waterman et al., 1980).

Another approach to systems in organizational theory lies in the conceptualization of loosely
coupled systems (LCS). One of its first contextualizations was in educational organizations
(Weick, 1976). LCS can be used to explain organizational relationships between organizations
or between activities, between hierarchical levels, between an organization and its environment.
It is defined as a “situation in which elements are responsive but retain evidence of separateness
and identity” (Orton and Weick, 1990, p. 203). The LCS model is characterized by its dialectical
interpretation: “If there is both distinctiveness and responsiveness, the system is loosely
coupled” (Orton and Weick, 1990, p. 205). According to Orton and Weick (1990), LCS can be
considered a management theory. Its demand for flexibility corresponds to the findings of
Drucker (1974) and Waterman et al. (1980) in that organizations need a certain amount of
flexibility, i.e., loose coupling, to enable excellent performance. Orton and Weick (1990)
specifically mention Peters and Waterman (1982) in their paper. For these reasons, LCS lends

itself to explain mechanisms in an ecosystem.

The observed need for flexibility in organizations is also reflected by Mintzberg’s adhocracy
organization type (Mintzberg, 1979; Morgan, 1998). As environments become complex and
uncertain and VUCA prevails, simple structures and adhocracy are most likely to be successful.
Simple structures can rather be found in a start-up company environment. Traditional
companies may mimic such simplicity by a phenomenon called adhocracy. As Morgan points
out: ““‘Adhocracies’, ‘virtual teams’, and ‘virtual organizations’ now abound in innovative firms
in the electronic and other high-tech and rapidly changing industries. [...] This form of
organization also sometimes emerges as a differentiated unit of a larger organization: for
example, an ad hoc task group or project team performing a limited assignment” (Morgan,

1998, p. 52).

Organizations, as illustrated in this subunit, allow for new phenomena, by designing the
required flexibility into their systems, structures, and methods. The soft “S” will be picked up

again in 3.1.3, when leadership, culture and corporate learning in DT are discussed.

Beyond flexibility, “[organizational] resilience as the maintenance of positive adjustment under
challenging conditions such that the organization emerges from those conditions strengthened

and more resourceful”, which values “past learning and fosters future learning but exists
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independently of learning activities in that resilience represents a broader store of capabilities”
(Vogus and Sutcliffe, 2007, p. 3418) is a relevant concept of what it takes for an organization

to undergo digital transformation, and lately, the COVID-19 pandemic, successfully.

1.1.2. Digital Transformation seen through the lens of Change Theory
As Gareth Morgan (1998, p. 35) puts it, organizations are like organisms constantly “seeking
to adapt and survive in a changing environment”. Such contingency is obviously visible in times
of DT. In academic theory, this is reflected by change theory. To complement organizational
theory (as discussed in chapter 1.1.1) current literature about change management theory will

be analyzed in more depth, with a special caveat focusing on technology adoption.

As organizations, environments and people change, managing change has long since been a
process under scrutiny. When the beginnings of management theories and Taylorism were
optimizing labor, systems and structures under perceived stable conditions, contingency models

explored business and management under varying conditions.

Change management and system theory exemplified by metaphors like organizations as brains
or as organisms were better equipped to explain change: “When you view organizations as
brains, you find yourself thinking about information processing systems, learning capacities
and disabilities” (Morgan, 2011, p. 468). This metaphor will be retained for the present
research, as it allows organizations to be considered open systems, with managers as connecting
agents and information processing as source for intelligence and success. In this context, it is
also worthwhile to point out that learning capabilities of an organization translate into
organizational learning, which is the essence of a VET department and strategy orchestrating

the competencies of the future talent pipeline.

Today’s changes in the corporate world — Internet of things, digitalization, social media,
VUCA, lately, COVID-19 — are vast and all-incumbent, and often related to technology
adoption. Although digitalization and digital transformation are not the same as technology,

they are closely linked.

One of the standard theories for technology adoption modelling (TAM) was developed by Davis
(1989). It states that user adoption of technology is positively influenced by the ease of use and
perceived benefit, whereas ease of use is deemed less important (and partly offset by a learning
curve) if the perceived benefit is high enough (Davis, 1989). This very robust model was

confirmed by its replicability and generalization capacity as well as its predictive validity
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(Venkatesh, David and Morris, 2007). Other technology adoption theories have emerged since
then (Oliveira and Martins, 2011), but its generalization capability differentiates it from other

models.

While Davis (1989) initially focuses his model on the individual user, other models (Oliveira
and Martins, 2011) expand technology adoption modelling to align technology with the

organization and the environment.

TAM was also enlarged to include other antecedent variables. Along with other models, unified
theories of acceptance and use of technology followed, one of which will be mentioned here.
UTAUT2 — unified theory of acceptance and use of technology 2 — was developed by
Venkatesh, Thong and Xu (2012). This approach integrated performance and effort expectancy
elements as well as behavioral intentions and social influence into one single model of

technology adaptation for explanation of technology use by employees.

TAM2 (Venkatesh and Davis, 2000) — which includes social influence factors (subjective norm,
voluntariness, and image) and ‘“cognitive instrumental processes” (job relevance, output
quality, result demonstrability, ...) to explain effects on user acceptance — may be an equally
relevant concept to consider in this thesis, because it is widely accepted and used and it takes
into consideration a variety of psychometric values of use as well as — indirectly — the
organizational expectations (via subjective norm, image, output quality). It is illustrated in

Figure 3.
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Figure 3: TAM 2 (Venkatesh and Davis, 2000, p. 188)

Furthermore, current research considers the increasing dynamics of technology and
environmental conditions. Technology changes in organizations today cannot be managed by
applying classical models where change is to be planned, executed and afterwards, the
organization aims for stability again (Lewin, 1947; cited by Orlikowski and Hofman, 1997, p.
265). “Predefining the technological changes to be implemented [...] is not feasible”
(Orlikowski and Hofman, 1997, p. 266); hence, Orlikowski and Hofman (1997) suggest an
improvisation model for managing technological transformation and state that technology
implementations can be considered as ongoing processes rather than events. They differentiate
three types of change, i.¢., anticipated change, emergent change, and opportunity-based change,
due to experimenting with new technology. In the case study presented by Orlikowski and
Hofman (1997), methods of opportunity-induced changes include setting up pairs of junior-
senior specialists to leverage opportunities, as well as a new role of intermediary for these pairs.
It may also be worthwhile to pay attention to the age groups at work, as digital natives (those
growing up with digital technologies) and digital immigrants (those who did not) collaborate
and mitigation for leveraging digital fluency or managing variance in digital fluency may be

useful (Colbert, Yee and George, 2016).

21



Barbara OFSTAD

1.1.3. Digital Transformation seen through the lens of Leadership and Culture
Another aspect of Orlikowski and Hofman’s (1997) research contribution is the
recommendation to align a company’s adjustment process with its strategy and organization to
make change effective. According to them, this also includes appropriate mechanisms and
authority levels to implement ongoing changes. Such required convergence of soft and hard
elements of corporate artefacts resembles to what Waterman ez al. (1980) published about their

7S-Strategy.

Digital transformation as yet another change? Its definition as “fundamental change process
enabled by digital technologies that aims to bring radical improvement and innovation to an
entity [e.g., an organization, a business network, an industry, or ecosystem] to create value for
its stakeholders by strategically leveraging its key resources and capabilities” (Gong and
Ribiere, 2021, p. 10) explains it to be a paradigm shift and a source of competitive sustainability,
if done well, rather than just another trend to obey to. This definition further implies that
leadership and culture play an important role as carriers of messages and of learnings regarding
these key resources and capabilities. This is confirmed by Schwarzmiiller, Brosi, Duman and
Welpe (2018). In their qualitative expert interviews, they identify the implications of DT for
key resources and capabilities, ranging from (a) “work life and health”, (b) “information and
communication technology use”, (c) “performance and talent management” to (d)
“organizational hierarchies” (Schwarzmiiller et al., p. 122). As to leadership in DT, their
research shows an “increased importance of relationship-based leadership” (Schwarzmiiller et
al., 2018, p. 130), to see the person behind the employee, who is assumed to be able to problem-
solve independently of hierarchy. At the same time, such person should be supported by a leader
apt at networking and teambuilding in an environment where information is transparent.

Effective leadership styles in times of digital transformation aim at building cohesive teams.

“It has now become imperative for leaders leading in this new digital era to improve the vision,
communicate effectively, and include ideas from both team members and all stakeholders
across the organization” (Kazim, 2019, p. 31). Snow, Fjeldstad and Langer (2017) even
advocate for an “actor-oriented organizational architecture” since they deem hierarchical
management styles unfit for a digital organization. Reducing hierarchy to the minimum means
in return that every actor requires work skills like those of a leader: sense-making, social
intelligence, cross-cultural competency, and virtual collaboration among others (Snow et al.,

2017, p. 5).
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This resonates well with Gong and Ribiere (2021) who, when defining DT, added resources
and capabilities to reflect the human and leadership aspects as vital parts of the DT
phenomenon. With their definition on DT to “create value for its stakeholders by strategically
leveraging its key resources and capabilities”, they indeed pick up on those two soft “S” again,

i.e., staff and skills, mentioned by Waterman et al. (1980, p. 17), to serve value in an ecosystem.

DT and its challenges, e.g., the abovementioned hierarchy-less or actor-oriented organizational
architecture, but also mind-set shifts, new business models and cross-cultural collaboration

bring about changes in organizational culture (Snow et al., 2017; Kazim, 2019).

Managing boundaries in this new game becomes a specific skill to succeed (Caputo, Fiorentino,
Garzella, 2019). This new arena (see Figure 4) is characterized by the notion of ecosystems,
that bring external and internal partners’ value chains together for joint value creation for the
customer. It may even require a reconsideration of boundaries or, as Caputo et al. (2019, p. 391)
put it: the focus shifts “from the boundaries of management to the management of boundaries”.
This may give new angles to future research on boundary spanning, corporate culture, and
leadership skills. Put differently, in an ecosystem where external and internal players act, the

boundaries between organizations blur and need to be understood in an ecosystem context.

Digitalization Outside
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. of boundaries )
New Competitive : \\ — ~ / /
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Figure 4: Management of boundaries in times of digitalization (Caputo, Fiorentino and Garzella, 2019, p. 404).
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Culture as defined by Schein (1990) — characterized by its group-inherent learning aspects as
to problem-solving approaches — is considered a theoretical concept that can facilitate

perception, thoughts, and feelings around these rather rigid management tools.

Weick and Sutcliffe (2015), in their book “Managing the Unexpected”, refer to culture and to
Peters and Waterman (1982), stating that “the possibility that culture can simultaneously
produce stability and flexibility was one of the important contributions to theory [...]. Loose
tight was a summary phrase that stood for the idea that firms should tightly couple their
employees to a small number of values that must be followed (usually no more than three) but
allow discretion on everything else” (Weick and Sutcliffe, 2015, pp. 132-133). Hence, culture
can be the bracket to hold a company together by shared values, even though boundaries start

to blur.

1.2. From digital transformation to corporate learning: change as a challenge for
Human Resources Management and Vocational Education and Training

1.2.1. From Human Resources specialist operator to change agent
As corporate culture changes and boundaries blur, triggered by DT, so are the roles and the self-
understanding of HR. Due to DT, Robotic Process Automation (RPA) has entered HRM and
automated standard and repetitive activities in HR whilst reducing process time. RPA can be
used for candidate pre-selection in recruitment, management of recruitment documents,
onboarding, and training, respectively training management. This leads to changing roles in
HRM, since tasks of the HR specialist operator are automated. At the same time, new roles in
HR emerge, e.g., change agents, RPA project managers, Data Analysts, and HR consultants to
the line functions (Rotter, 2021; Saukkonen, Kreus, Obermayer, Rodriguez and Haaranen,

2019).

1.2.2. From individual, initial learning to continuous organizational learning
Digital transformation (DT) puts different demands on corporate learning, corporate training
and vocational education and training. In chapter 1.1.3 it was illustrated that due to changes in
information and communication technology use, talent management changes as well

(Schwarzmiiller et al., 2018).
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Referring to the images of organizations as brains (Morgan, 1998) or open systems, information
processing as source for intelligence and success needs to be adapted when the environment
changes. Morgan further comments that “the idea of developing capacities for individual and
organizational learning has established itself as a key priority in designing and managing

organizations that can deal with the challenges of a turbulent world” (Morgan, 1998, p. 79).

Different stages of learning can be differentiated in research, which are often described as
single-loop or double-loop learning. Single-loop learning is typically done by one or few
members of the organization and may result in a change of procedure or routine (Morgan, 1998;
Argyris, 2002; Bartel-Radic and Paturel, 2006; Seufert, Schuchmann, Meier, and Fandel-
Meyer, T., 2016b). While “single-loop learning” describes organizational learning without
questioning the underlying values, double-loop learning also reestablishes the appropriateness
of these conscient or subconscious corporate values or rules before execution of suitable
responses (Morgan, 1998). Organizational learning leads to organizational competency: “When
learning is “embedded” within the organization through routines or shared mental models, it is
considered to be OL from which organizational competence may arise” (Bartel-Radic, 2013, p.
241). OL has shown to happen in three phases: a top-level management phase, a management
phase and finally, a phase where many levels of the organization learn which represents a
change in the organizational culture (Bartel-Radic, 2013). As Vogus and Sutcliffe (2007, p.
3421) put it, efficient learning to “continuously refine and update [...] understanding of the

status of ongoing operations and the environment” becomes vital for resilient organizations.

Learning is also considered an organizational capability by Kusunoki, Nonaka and Nagata
(1998), and such organizational capability can constitute a barrier of entry as well as a source
of sustainable competitive advantage. It consists of multilayered knowledge that can be local
(object-based), architectural (function-based) or process-oriented (interaction and
communication across boundaries). The more knowledge becomes architectural and process
oriented, the less it can be described as individual knowledge, and the more it becomes dynamic
and firm specific. Organizational learning is dependent of corporate culture (Flores, Zheng, Rau
and Thomas, 2012). Other research streams characterize organizational ambidexterity — i.e.,
striving for exploiting the present while exploring the future regarding alignment and
adaptability — as a concept to explain why learning is so important for organizational

effectiveness (Gibson and Birkinshaw, 2004).

Schuchmann and Seufert (2015), in their research contribution about organizational
development and innovation in the banking sector, put it bluntly: “Ultimately, the
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organization’s continuous learning is the essential precondition for its capability to be
innovative” (Schuchmann and Seufert, 2015, p. 31). They advocate for managers’ and
organizations’ competency development to enable employees’ ability to change. Their four
levels of organizational learning (see Table 1) aim for “continuous learning and development”
with the “objective of innovation” (Schuchmann and Seufert, 2015, p. 33) while pointing out

the different goals on an individual, team level, organizational and global level of learning.

Global Level - Connect the organization to its environment

- Motivate actors to share the same vision

Organizational Level

Ensure to take learning impulses into account

- Ensure to generate, use, and share knowledge

Team Level - Afford collaboration and “learning to learn”

Individual Level - Encourage the actors for trial, asking questions and discussions
- Afford continuous learning (create learning infrastructures and
appropriate working conditions)

- Foster employees’ intrinsic motivation

Table 1: Four levels of organizational learning (Schuchmann and Seufert, 2015, p. 33)

On a team level, “learning to learn” and advocating collaboration is important. On an
organizational level, awareness to generate use and share knowledge is essential, while learning
impulses can be given by, e.g., encouraging and embracing taking time to learn, by goals,

metrics, and role models:

As per Figure 5, their organization learning framework posits strategy, structure, and culture as
the core of a learning organization. A learning organization depends on a learning-/innovation-
oriented leadership development. Individual competency development to promote innovative
behavior is equally part of the framework of a learning organization. The design of
infrastructure able to promote learning and development should not be forgotten, e.g., tools like
social networking systems (SNS) to promote virtual learning communities (Karoui, Dudézert
and Leidner, 2015). A final action area of a learning organization are innovative forms of work
and networking, sometimes referred to as new work. This framework of four pillars is
dependent on human resource development and organizational development (Seufert et al.,

2016b, p. 290).
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Figure 5: Four action areas for a learning organization (Seufert et al., 2016b, p. 290)

Designing such a learning organization requires continuous learning for employees, managers,
and the organization. This way, an organization can cope with substantial changes such as DT,
1.€., be resilient, because it realizes that this transformation is more about human resources than

technological resources (Moehrle, 2020).

In a systematic literature review, Widmann, Messmann and Mulder (2016) identify leaders’
possibilities to encourage and facilitate innovative work behavior by team learning behaviors:
by providing social interaction, by allowing for visibility of teams’ progress and by creating a
work environment that clearly allows for structures and goals whilst stimulating safety and
trust. Team learning behaviors, e.g., knowledge sharing and team reflexivity and, at later stages
of innovation creation, boundary spanning (i.e., reaching beyond the team’s knowledge) can
foster innovative work behavior, while remaining an unstructured and dynamic process
(Widmann, Mulder and Koénig, 2019). As this study from 2019 was conducted in a VET

teachers’ vocational school context, it makes it particularly relevant for this thesis.
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1.2.3. From classroom training to self-guided training
Since “the entire workforce must be mobilized and prepared for a decade of reskilling and
upskilling [...], concepts such as life-long learning and adaptive personalized learning have to
be turned from idea into reality” (Moehrle, 2020, p. 50). The author mentions examples from
Novartis, Shell and Siemens who deploy major campaigns and funds to close the digital skills
gap, while also promoting agility and engaging leadership in such endeavor for holistic

corporate learning approaches.

With the possibilities of digital learning platforms (DLP) and new learning providers entering
the corporate learning arena, corporate learning becomes more flexible and more individual. In
the past, scheduled classroom trainings were part of regular corporate trainings. Today,
corporate training comes to the users who, enabled by individualized learning platforms, can
set up personal learning interests and learning paths (fueled by individually set preferences or
artificial intelligence —Al- based suggestions), assess individual competencies and
development vectors, monitor, and control individual learning progress and furthermore select
time and location of their learning journey (Mehta, Chauhan, Gupta and Jaiswal, 2021). This

can put responsibility for learning on the employee as much as on the manager.

The COVID-19 pandemic situation has furthermore accelerated use of DLP in corporate
learning environments (Mehta et al., 2021). Both ongoing learning (upskilling, reskilling) as
well as initial learning (dual VET, dual study programs) have been turbo-digitalized and turbo-
individualized due to the environmental constraints following the shut-down because of

COVID-19.

As Seufert and Meier (2016a) recommend to education providers, the portfolio of education
offers needs to be expanded beyond classical classroom trainings and transfer oriented formats
(see Figure 6). Curation of content on the one hand, but also moderated learning processes in
the work environment (e.g., peer coaching, case studies) as well as dynamic exchange and
learning in ecosystem-like networks are part of today’s palette of learning offers with the aim

to foster empowerment and innovation.
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Figure 6: Extended portfolio of offerings for education providers (Seufert and Meier, 2016a, p. 30).

New learning models like dynamic exchange (Widmann et al., 2016) and learning in
communities (Seufert and Meyer, 2016a) appear less formal, more individually steerable and

more learner-centric, but nonetheless constitute forms of team learning.

1.2.4. From VET trainer to coach
DT provides changes for HRM and corporate learning. Furthermore, it also transforms how,
when, and where individual learning in corporate contexts takes place. As the requirements of
corporations are different in today’s times of DT, the national regulations on VET also undergo
changes. VET is culturally woven into the national education systems, which makes local and
national politicians and administrations to stakeholders in the VET ecosystem. Yet, it is
important to state that it is not unilaterally praised around the globe. A recent feature in the
Harvard Business Review from a U.S.-American professor in higher education gives a

passionate vow regarding the benefits of higher education vs. skills training (Kuh, 2019).

Having said this, in Germany there is still a broad acceptance for dual VET as a relevant and
resilient path for employment and skilled labor. Metal and electronical VET in Germany has
recently been modernized. Since August 2018, for each of the 11 occupations in the metal and
electronic fields, the topics of digitalization of work, data and information security have become
a requirement of the legally binding occupational curricula. Furthermore, a number of
additional qualifications (e.g., additive manufacturing, process integration) can be acquired via
an optional CCI certificate, allowing companies to specifically build up competencies for DT
(Bundesinstitut fiir Berufsbildung, 2018a). The optional CCI certificates can also be used for

upskilling.
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VET needs to prepare learners for day-one readiness in the corporate world. When corporate
learning becomes digitalized and self-organized and the learner is responsible for progress, this
needs to be practiced during apprenticeship to prepare for life as a normal employee. Hence,

the entry of modern learning methods in VET is so important (Hollatz and Ofstad, 2021).

Besides the curricular changes following DT, the role of the VET trainer adapts as well. Modern
methods and didactics which emerge in corporate learning (see 1.2.3.) do not stop at the doors
of VET training centers: more learner-centric approaches appear, digitalized (virtual/hybrid)
learning formats and contents become popular in the vocational education and training arena.
Bitkom, Germany’s Digital Association, requires offers for upskilling teachers and VET
trainers to enhance the possibilities of digital offerings (Bitkom, 2018). Corporate VET trainers,
along with all other employees, can benefit from corporate learning programs and DLPs.
Furthermore, life-long learning concepts and DT change the role of the VET trainer and what

and how they need to learn (Hollatz and Ofstad, 2021).

Under COVID-19 induced pandemic conditions, digital literacy became mandatory for each
VET trainer literally overnight to avoid short-time work for both VET staff and VET learners,
let alone to avoid suboptimal learning for the young apprentices and dual students. A climate
of trust under these virtual circumstances (Brahm and Kunze, 2012) as well as individual
coaching and learning methods were the logical consequence in many companies and VET

settings.

1.3. Research on boundary spanning

DT requires organizations with their structure and strategy and their built-in change and
flexibility potential (Weick, 1976; Orton and Weick, 1990; Morgan 1998; Orlikowski and
Hofman, 1997) to think of themselves as parts of “ecosystems” (Gong and Ribiere, 2021, p. 15;
Caputo et al., 2019) where collaboration across and management of boundaries (Kazim, 2019)
are relevant for success, while new learning models such as dynamic exchange and learning in
ecosystems or communities appear less formal, more individually steerable and more learner-

centric (Schuchmann and Seufert, 2015; Widmann et al., 2016).

It will be the quest of this thesis to understand why and how boundary spanning occurs between
traditional VET and new forms of education and training in the context of digital transformation
and learning ecosystems. In the previous section of the literature review, digital transformation,

and its implications on research on organizational theory, in particular leadership and culture
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have been defined. Boundary spanning as a relevant skill in building ecosystems, has also been
touched on. Furthermore, it has been discussed how DT impacts corporate learning, shifts the
boundaries between what is deemed external and internal in an ecosystem, and the role of VET

trainers in learning ecosystems.

The following part of the literature review will focus on the notion of boundary spanning and
whether and how concepts of boundary spanning in international management and intercultural
management can help to describe and understand transformation of traditional VET into new

forms of education and training.

1.3.1. History of the boundary spanning notion
The notion of organizational boundaries spanning roles goes back to the seventies. Then,
research in organizational behavior started to focus on the role of boundary spanners, where
“boundaries are a defining characteristic of organizations” (Aldrich and Herker, 1977, p. 217)
and boundary roles are defined as bridging from within the organization to the outside with the
explicit role of information processing and outside representation (Aldrich and Herker, 1977;
Joshi, Pandey and Han, 2009). In their conceptualization of the interface of an enterprise vs. the
environment, Aldrich and Herker formulate the hypothesis that the need for boundary spanners
in rapidly changing environments is higher than in environments characterized by stability. A
second hypothesis at that time consists of the power of boundary spanners being dependent of

routinization and own expertise of the person fulfilling the boundary spanner role.

Other streams of research position boundary spanning in the broader context of sociological
studies, naming Marx, Weber and Bourdieu and their quest for understanding “social and
economic processes” also a research journey along boundaries and status, while resuming that
“this broad view may, however, complicate a precise understanding of the boundary

phenomenon itself” (Jaeger and Pedersen, 2020, p. 3).

In 1976, Leifer and Delbecq, presented a model of boundary spanning activities where
boundary spanners observe the environment and filter select information for their organization,
thereby acting as an influencing “variable” (Leifer and Delbecq, 1976, p. 48) between the

organization and its environment.

In their review of inter-organizational boundary-spanning literature of 10 top journals
(Financial Times ranking), Tang et al. (2018) systematically analyze whether boundary

spanning is more than just an organizational phenomenon. They classify the roles of boundary
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spanning and summarize their effects on organizations, including both positive and negative
effects. Their findings show that boundary spanning literature can be classified into three
phases: it started in the 1970s, with slow increase of research activities in the 80s and 90s. After
the millennial, Boundary Spanning became a study subject of higher concern, illustrated by two

calls for research in 2014 and 2019 by the Journal of Management Studies.

Tang et al. (2018) do not consider boundary spanning as a unified theory yet. From their point
of view, research gaps exist as to collective effects of boundary spanning on management,
organizations, and performance. Despite this, they include select studies that articulate the
double-edged sword of boundary spanning activities that may have bottleneck effects if not
done well (e.g., Kane and Levina, 2017). They furthermore ask for more research “on
Bloundary] S[panning] propensities, suggesting that the extant literature does not present
clearly how well the B[oundary] S[panning] roles are played in the organization. Therefore,
research on the measurement scale of ‘level of boundary spanning (propensity)’ is called for

attention to extend our understanding of [...] roles” (Tang et al., 2018, p. 24).

Tang et al. (2018) also comment that the proliferation of knowledge as well as learning aspects
have become more interesting for research on boundary spanning than just information and

knowledge, which will be illustrated in the next subchapter.

1.3.2. From inter-organizational boundary spanning to intra-organizational boundary
spanning

Within multi-national corporations (MNCs) across national boundaries, social boundaries and

cultural boundaries get more research attention, as globalization requires people of different

backgrounds working together (Yagi and Kleinberg, 2011).

With individual boundary spanning being explored towards intra-company aspects,
intercultural communication research becomes a more relevant research stream in international
business and organizational behavior. Cultural and language skills (Barner-Rasmussen,
Ehrnrooth, Koveshnikov and Mikeld, 2014) may positively influence an individual’s boundary
spanning capability, whose activities consist mainly of information exchanging, as Aldrich and
Herker (1977) already defined. However, Barner-Rasmussen et al. (2014) drop the concept of
representation (relevant in a company vs. environment setting) in return for linking, facilitating,

and intervening (as needed in an inter-group intra-company setting). They also discuss
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organizational culture as a different facet of culture which may require separate analysis as to

1ts characteristics.

In their research on communication across ethnic cultures, Barmeyer and Grosskopf (2020)
present the intercultural competence and intelligence of migrants to be a social capital, more
specifically, an intercultural capital, which makes these individuals with a migration
background particularly effective intercultural boundary spanners within social networks or

organizations.

In the context of intra-company boundary spanning, leadership across intra-organizational
boundaries is subject of IM research. Emnst and Yip (2009a) examine effective behavior of
leaders bridging “social identity boundaries” of their staff and identify “suspending, reframing,
nesting and weaving” (Ernst and Yip, 2009a, p. 16) as leadership tactics as per Figure 7, that

get people within a company to work successfully across social and cultural borders.

SUSPEND REFRAME NEST WEAVE
Create a Third Space | Activate a Shared Embed Groups Cross-Cut Roles and
Identity Within Larger Whole | Identity
Action Create a neutral zone | Activate a shared or | Embed and affirm Cross-cut work
where social superordinate groups within large group roles with
interaction is person- | identity that is wholes so that social group
based rather than inclusive across groups have both membership in a
identity-group based | social groups distinct and systematic way
interdependent
identities
Schematic

Figure 7: Boundary Spanning leadership tactics (Ernst and Yip, 2009a, p. 16)

They point out that boundary spanning means shifting from a “bounded, within-group mindset
to a [...] cross-group mindset” and represents both quests and opportunities for leaders (Ernst

and Yip, 2009b, p. 13).

In their research on corporate headquarters’ executives, Birkinshaw et al. (2017) confirm the
“spearheading”, i.e., initializing interaction, and “reconciling” with external actors, besides

“lubricating” and “facilitating” internally as leadership tactics.
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However, boundary spanning is not only done by leaders. Expanding research along the lines
of inter-unit interaction of MNCs, Bamner-Rasmussen et al. (2014, p. 887) define boundary
spanners as “individuals who are perceived by other members of both their own in-group and/or
relevant out-groups to engage in and facilitate significant interactions between the two groups”
and resume previous research to conclude that boundary spanners effectively contribute to
“knowledge sharing and collective social capital”. As Nahapiet and Goshal (1998) show in their
research, such social capital — initially explored by Bourdieu (1986) — will contribute to
corporate value creation by allowing for creativity, learning and innovation. Karoui et al. (2015,
p. 39) point out the value of digital tools like social network systems in the context of social
capital and boundary spanning, where “cross-boundary interactions are viewed as favorable in
an organization and lead to the accrual of social, and symbolic, capital”. Modern software tools
have the potential to engage and maintain virtual communities of practice to facilitate boundary

spanning across companies in order to foster learning and innovation (Arzumanyan and

Mayrhofer, 2016).

Other scholars talk about the need to use “cultural brokers” (Casciaro, Edmondson and Jang,
2019, p. 133) arching towards the other side or acting as glue to help construct lasting

connections with the aim to overcome silos.

Subsequent work of Mikeld, Barner-Rasmussen, Ehrnrooth and Koveshnikov (2019) analyzes
boundary spanners from the angle of how they are perceived by others, defining recognized
boundary spanning roles as “facilitating or positively impacting inter-group transactions and
relations” (Mékela et al., 2019, p. 336) and corroborates that power positively correlates with
effective boundary spanning as “it is still amenable to hierarchy and structure” (Mikeld et al.,

2019, p. 347).

The role of knowledge transfer across functional boundaries has been researched by Carlile
(2002, 2004). He defines knowledge as function-specific, often “embedded and invested”
(Carlile, 2002, p. 442), which makes its transfer difficult. He shows that boundary objects (such
as a common framework, design specs, dictionaries, definitions, computer models) can help
exchange knowledge more effectively for the purpose of fostering innovation. The exchange
process happens on three levels, i.e., (1) simple “transfer”, (2) more complex “translation”, and
(3) pragmatic or politically motivated “transformation” (Carlile, 2004, p. 555), should a
negotiation of conflicting interests be needed. More importantly, such objects of knowledge

can pass boundaries without corruption of information, without detriment to the boundary, or
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object itself. They constitute a vehicle of communication across entities of people (Jaeger and
Pedersen, 2020).

Besides such communication and translation — or deciphering — skills, Caputo et al. (2019)
consider negotiation capabilities, linkage skills based on trust-building, infrastructural and
organizational building capacities to be characteristics of management of boundaries in the
digital age in view of new business models and ecosystems with blurred boundaries and

synergetic value creation inside and outside the company.

In the context of knowledge transfer as described by Carlile (2002, 2004), knowledge can be
further classified. Zhao and Anand (2013) show in their research on knowledge sharing and
learning that the effectiveness of knowledge sharing depends on the complexity of this
knowledge. If the knowledge is complex, a knowledge bridge may be more effective than the
use of boundary spanners. They suggest a contingency framework for knowledge transfer in
form of a “collective bridge” (Zhao and Anand, 2013, p. 1521), which they define as an

informal gateway to transfer knowledge among individuals from different teams.

Recipient Unit

Note: Solid arrows represent interunit communication ties. Dashed
arrows represent knowledge interdependence.

(b)

Recipient Unit

Source Unit Recipient Unit
(a) One-to-one interunit boundary spanning. (a) Interunit collective bridge for transferring collective
(b) Many-to-one interunit boundary spanning. knowledge.

(c)

One-to-many interunit boundary spanning

(b) Interunit collective bridge for transferring individual
knowledge.

Figure 8: Boundary spanning activity types vs. collective bridge types (Zhao and Anand, 2013, p. 1518 and 1521).
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A scheme of this model vs. boundary spanning can be seen in Figure 8.

Such collective bridge could incur more costs as more actors may be involved, which can be
partly offset by suitable IT support. The authors also discuss the adverse side effects of
proliferation of confidential information, as such networks invite for — sometimes unwanted —

transparency.

1.3.3. From boundary spanning roles to boundary spanning processes and methods
Most research endeavors around boundary spanning discuss the individual role of boundary
spanners or, as seen in 1.3.2., on the boundary objects. Schotter ef al. (2017) state that boundary
spanning has become “an umbrella term encompassing considerable diversity” in describing
activities and individuals in global organization (Schotter et al., 2017, p. 404). They conclude
that there is a research gap regarding boundary spanning theory and ask for more
“organizational level research” (Schotter et al., 2017, p. 406). They define boundary spanning
as a multi-level paradigm that includes individual and organizational levels of analysis (see

Table 2).

Paradigm
FEconomics .\/u'l'n/u‘;']
Level of analysis Organization — Boundary ~ Systems, Processes and Boundary Objects;
spanning function Routines Socialization
Individual — Boundary Human Capital; Motiva-  Identity and Belonging;

spanning manager tion; Experience Bi-culturals

Table 2: Multi-level boundary spanning paradigm (Schotter et al., 2017), p. 417.

On an organizational level, boundary spanning in an economics paradigm comprises systems,
processes, and routines (Table 2), but also corporate culture and “informal norms” (Schotter et
al. 2017, p. 410). They advocate for a “rubber band model” to interconnect between units. Such
rubber band illustrates the organizational flexibility needed for boundary spanning. This
construct reflects on the organizational systems theory of “loose coupling” (Orton and Weick,

1990), the agents of which can be described as boundary spanners.
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It is of relevance in this discussion that boundary spanning is dependent not only on the distance
metrics between groups (Beugelsdijk, Kostova and Roth, 2017; Schotter ef al. 2017), but also
on the bounding ties within groups. This must be taken into account when designing inter-group

boundary spanning research and will be discussed later in the case study.

When studying boundary spanning between headquarters and subsidiary of an MNE in a
Scandinavian institutionalism approach, another aspect of boundary spanning comes to light:
conceptionally, Gutierrez-Huerter, Moon, Gold and Chapple (2019) claim that the process of
translation of knowledge or practices, which is the object of their study, is done by the role of
the translator, who is hierarchically in charge; the boundary spanners may complement
translation on an individual level by specific bridging skills, “because they gather and exchange
knowledge, and facilitate connections inside and outside the MNE, they are likely to be exposed
to a variety of important social interactions through which they develop their understanding and
interpretation of new knowledge” (Gutierrez-Huerter et al., 2019, p. 393). Their managerial
suggestion is to provide opportunities for local executives and boundary spanners to meet in

order to create the social capital needed to effectively manage change in the subsidiaries.

A recent call for more research on boundary spanning (Schotter et al., 2019) reflects on the
agility found in organizational theory and practice and demands to know “how organizations
can achieve high quality collaboration across intra-MNE boundaries” (Schotter et al., 2019, p.
3). It asks for formal and informal mechanism research, but also calls for research on fostering
horizontal collaboration. This dissertation will pick up on this call for research upon describing

the current research endeavor in the next chapter.

1.3.4. Boundary spanning in learning
Indeed, boundary spanning has not only been discussed in the business context, but also in the
context of (higher) education. Boundary spanning can improve organizational effectiveness and
stakeholder management of universities, especially when it comes to dual study programs and
“work-integrated learning” (Peach, Cates, Jones and Lechleitner, 2011, p. 1). Widmann et al.
(2019) refer to boundary spanning in the context of team learning of VET teachers across
internal and external borders. Burkhardt (2002) discusses boundary spanning between academic
institutions and society and advocates for professional leadership development for managers

acting across these borders. Fougére, Solitander and Maheshwari (2019) explore reciprocal
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learning of external students and managers in the context of service learning and management

studies, where students work out a certain project for a company.

This dissertation aims at exploring why and how boundary spanning occurs within a corporate
VET department. Therefore, research work at the boundaries between higher education
institutions and its environment is another perspective than what this dissertation aims at, i.e.,
the inner-organizational boundaries of a learning department learning to learn new things. It is
only partly relevant here, as these boundaries do not constitute the internal boundaries of focus

of this thesis.

The Scaffolding Activities of International Returnee Executives

Conditions for Boundary Spanning Scaffolding

Persistent

Ability Willingness

Opportunity

Boundary
Spanner

Scaffolding within the Zone of Proximal
Development

Scaffolding Activities of Boundary Spanning

Relational Material
Scaffolds Scaffolds

Qdividuals in Target Field of PractiD

Figure 9: Support for Learning through boundary spanners: conditions and activities illustrated in the scaffolding model of
boundary spanning (Roberts and Beamish, 2017, p. 531).

Cognitive
Scaffolds

Roberts and Beamish (2017) investigate global boundary spanning in the context of corporate
learning and educational theory in a study of international returnees to Korea. They illustrate
learning via the boundary spanners by referring to the scaffolding concept used in learning.

Scaffolding means giving support to the learner such that his or her personal competency
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development (or learning) may occur (Wood, Bruner and Ross, 1976). Within this scaffolding
context, Roberts and Beamish (2017) identify individuals’ conditions for boundary spanning to
be effective and dimensions of such support, namely cognitive scaffolds, relational scaffolds,
and material scaffolds (see Figure 9). The authors conclude that “boundary spanners enable
other individuals to integrate new knowledge practices” (Roberts and Beamish, 2017, p. 535).
They introduce the “Zone of proximal Development” in the boundary spanning discussion
(Roberts and Beamish, 2017, p. 515) as a learning concept borrowed from Vygotsky (1978, p.
86, as cited by Wass, Harland and Mercer, 2011, p. 318): “the distance between the actual
developmental level, as determined by independent problem solving, and the level of potential
development, as determined through problem solving under adult guidance or in collaboration
with more capable peers” (Vygotsky, 1978, p. 86). Hence, Vygotsky’s idea of scaffolding

learning is a facet of learning in teams.

The zone of proximal development describes how, through the aid of another person as teacher
or mentor, students can achieve more learning than if they were alone. Roberts and Beamish
illustrate the learning scaffolding done by a boundary spanner as a “persistent commitment to
the processes and to the people who will be involved in the knowledge practices that result from
the boundary spanning” (Roberts and Beamish, 2017, p. 535), thereby contributing to others’
learnings as a master teacher who understands boundary spanning as a dynamic and incremental

process.

Other sources situate Vygotsky’s idea in the context of teacher education. They discuss that the
zone of proximal development might ignore other auxiliary elements in teachers’ learning such
as books, demos, or videos, and acknowledge that teachers’ self-scaffolding is seen as the first

step of proximal teacher development (Fani and Ghaemi, 2011).

1.4.Can the concept of boundary spanning help understand and foster intra-
organizational transformation?
1.4.1. Research gap and intended theoretical contribution of this DBA research
Upon analyzing the current literature on digital transformation, corporate learning, and
boundary spanning, one can conclude that while there has been ample research on inter-

organizational boundary spanning in MNCs, the specific aspect of learning and learning

organizations in intra-organizational boundary spanning has only recently received attention in
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management research. In this context, Roberts and Beamish (2017) suggest further research to

investigate:

e The “how”: the concept of a collective bridge (Zhao and Anand, 2013) vs. boundary
spanning in the realm of learning

e The “why”: the willingness of individuals to act as boundary spanners.

e The “how much”: evidence regarding boundary spanning scaffolding activities as a

predictor of performance and success.

As Table 3 shows, extant research on boundary spanning can be classified by whether boundary
spanning between companies or within companies is discussed. One can also distinguish
whether boundary spanning is observed between different functions or within different
functions. Most extant research focuses on inter-company/inter-function or intra-
company/inter-function research. Only few application examples for inter-company/intra-
function research in boundary spanning, other than in occupational associations or in formal
benchmarking projects, were able to be found. There seems to be little field research pertaining
to intra-company intra-function research on boundary-spanning within a context where culture
is changing (e.g., due to DT), although one may assume that intangible boundaries could as

well exist on an intra-group level in such a situation.

Boundary spanning | Inter-function Intra-function

research

Inter-company Classical management Specific contexts such as
problems in IM, e.g., Joint benchmarking or occupational
Ventures, Alliances associations

Intra-company Headquarters-subsidiary Departmental transformation, e.g.,
relationships in MNEs or culture change due to DT or new
liaison between R&D and forms of VET learning
Marketing

Table 3: Boundary types

Boundary spanning between traditional VET and new forms of VET learning in times of digital
transformation and learning ecosystems therefore constitutes a relevant novel research

contribution to the area of intra-company, intra-group research. It helps answer a research gap.

Management systems research calls for tools and processes to be consistent and coordinated

with structure, strategy, goals, skills, and other soft factors. Management systems theory has
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explored contingency and change; the concept of loosely coupled systems has been proven to
be a useful concept to apply and explore in an educational setting, while the special caveat of
VET exploration will be novel. TAM theories are part of the literature review because initially,
it was pondered to consider this model as a relevant framework to study this topic. Meanwhile,
qualitative research (see chapter 4) showed that the focus of the respondents in this thesis was
put on organizational and management issues, rather than on software and technology

acceptance.

1.4.2. Research question
Taking into consideration the research gap, the research question is articulated around
understanding how and why boundary spanning occurs between traditional VET and new

forms of education in the context of digital transformation.
Subquestions to support this thesis’ research question will be:

- What are the activities, motivations, and conditions of boundary spanners in this
VET case?

- How can management support boundary spanners in VET?

- How does boundary spanning help an organization in times of digital

transformation?

These questions will be explored by analyzing both ambitions and methods of boundary
spanners and interaction with management in such learning department. In the literature review
above, it was already established that there seems to be little field research pertaining to intra-
company, intra-function research on boundary-spanning in digital transformation and that
intangible boundaries due to a changing corporate culture could as well exist on an intra-
function level, which needs to be understood and managed. It is important to point out that the
first two subquestions address boundary spanners on an individual level, whereas the third
subquestion deals with the general phenomenon of boundary spanning as it pertains to value-

add such as innovations, learning, or organizational resilience.

In the next chapters, the research design will be justified (chapter 2) and the context of the case
study will be explained (chapter 3), before discussing results (chapter 4) and situating these in

the scientific body of research (chapter 5).
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2. Research Design

Not everything that can be counted counts,

and not everything that counts can be counted.

ALBERT EINSTEIN (AS PER GIOIA, CORLEY AND HAMILTON, 2013, P. 16)

This chapter will present the epistemological background and methodology of this research. It
will explain how the chosen research design is embedded in science theory and with which

research philosophy the researcher goes about her task.

It will then focus on the case study design and discuss why and how this research method will
be used, while also discussing possible biases and limitations which may become obvious in

the case study construction, both for the qualitative and the quantitative parts of the study.

2.1. Epistemological stance, paradigm, and methodology

As Popper claims, a realistic view of the world along with the idea of approaching truth seems
indispensable for his understanding of science. Science as a product of human ideas (Popper,

2004) means putting ideas into concepts, concepts constructing theories.

Researchers contributing to social science should know where they stand from an
epistemological stance: the reader should know how they define their stance of truth, their
understanding of knowledge and what they aim to contribute to knowledge generation, because
“the goal of theory-building and the form of research results depend on the research’s
epistemological framework, and [...] the validity of research results can only be justified in
reference to a certain vision of what is knowledge, i.e. in reference to an epistemological

framework” (Avenier and Thomas, 2015, p. 89).
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2.1.1. Overview of paradigms in social sciences
There is no straight-forward way to classify epistemological frameworks, as there are many
(Avenier and Thomas, 2015; Welch, Piekkari, Plakoyiannaki and Paavilainen-Méntymaiki,
2011; Walsh, 2017).

While the positivist philosophy adopts a natural science model for social sciences, striving to
document how reality functions via variables and quantitative data with an outside — objective
— researcher’s point of view (Walsh, 2017), post-positivist researchers are more cautious in
asserting reality (Avenier and Thomas, 2015). They consider that observation cannot lead to
generalization — so-called induction (Welch et al., 2011) — but only to theories as causal
relationships, which may prevail until there are better theories [or different case studies], and
that a scientific theory must be falsifiable (Avenier and Thomas, 2015). Even by learning why
a theory is false, the researcher gets new insights, i.e., newer, or sharper problem statements.
This is how scientific learning occurs according to the positivist philosophy (Popper, 2004).
Collien (2021) analyzed power in positivist boundary spanning research and cites researchers
like Barner-Rasmussen et al. (2014) and Aldrich and Herker (1977) who consider power in

boundary spanning as a resource.

Constructivist or Interpretivist philosophy, to the opposite, does not claim a truth, but rather
points at the social context under which multiple realities are constructed and interpreted by a
researcher who is not only an observer but also acts as an interpreter (Walsh, 2017) in search
of “understanding of actors’ subjective experiences” (Welch et al., 2011, p. 745). Validity is
given to research by rich contextual descriptions. In this context, researchers on boundary
spanning like Kane and Levina (2017) or Ernst and Yip (2009a) consider power to boundary
span an empowerment. As put by Collien (2021, p. 452), “these interpretive approaches
frequently adopt a managerial perspective and seek to maintain or improve the existing

organizational order”.

Radical constructivism goes one step further and aims at deriving actionable models and
propositions from the research, while also admitting that the researchers, by inquiring, influence
the experience of the situation/phenomenon under scrutiny and are subjective (Avenier and
Thomas, 2015). Discourse-oriented perspectives of power in boundary spanning as classified
by Collien (2021) could be cited here as examples of “reality-constituting, objectifying power
effects of discourses on boundary spanning” (Collien, 2021, p. 455).
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Critical realism accepts the relativism of knowledge, which is socially and historically
constructed, but still able to be investigated, measurable and empirically testable (Avenier and
Thomas, 2015). This allows for a “subjective search for causes” (Welch et al., 2011, p. 745),
yet “with limited generalizations” (Welch et al., 2011, p. 745). In the context of boundary
spanning research, Collien (2021) derives different ideology-critical research streams regarding
power relationships in boundary spanning, aiming either at domination or emancipation,

typically in a cross-cultural or international context.

2.1.2. Discussion and selection of the paradigm of this thesis
This doctoral thesis aims at understanding how and why boundary spanning occurs between
traditional VET and new forms of education in the context of digital transformation. It will be
a single case study of an MNE VET department in its individual and collective journey(s)
towards a learning ecosystem and organizational resilience of VET operations in the context of
digital transformation. The case in question, i.e., a complex MNE context of a German high-
tech company, offers multiple layers of boundaries inside and outside the department and the
company is therefore an interesting case to be studied. With 20 training centers and 6 regions,
the setting is both specific enough and vast enough to allow for ample intra-organizational

complexity.

The question of the research paradigm should be discussed in view of the aim of the study —
understanding — and in view of the guidelines supporting scientific validity, reliability, and
objectivity in this context. Understanding how people make sense of their environment and
engage in activities is the goal of this thesis’ knowledge generation process. This is in line with
the paradigm classification of boundary spanning according to Collien (2021), which is drawing
scholars’ attention to the conditions of “collaboration and knowledge-sharing” (Collien, 2021,
p. 453), which can entice all participants to “building and maintaining shared boundary
spanning platforms” (Collien, 2021, p. 453), while also acknowledging counteracting processes
like withdrawal or quietness (Collien, 2021). This dissertation seeks to find “plausible
interpretations that fit lived experience” (Avenier and Thomas, 2015, p. 71). It will be written
with an interpretive stance, while considering that rich description is needed to prove to the
reader the credibility of the achieved conclusions. Generalizations must be carefully pondered,
if not avoided (Avenier and Thomas, 2015). Furthermore, rules of validity (Klein and Myers,
1999) should be obeyed to demonstrate how the suggested truth was derived within the research

process with due focus on how interpretations were controlled and checked.
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The appropriateness of case study method will be argued in the following. The case study
design with both qualitative and quantitative exploration in a mixed method sequential design
will be detailed in chapter 2.2. In order to increase the internal validity of the research findings
beyond the interpretation and careful modeling indicated above, a quantitative study will further
explore findings of the qualitative study. Therefore, this research project will be carried out in
an exploratory sequential design. As the quantitative part further explores the inductive
qualitative findings while referring to and amending additional literature, it will be
characterized as abductive/explorative. External validity (generalizability) of this quantitative
data will be discussed in chapter 2.2.2.5., respectively in the discussion (chapter 5) of results

and their shortcomings (chapter 6.3).

2.1.3. Discussion and selection of methodological framework and research design
The case study is well established in the social science research community to gain insights in
real-life situations. It allows for in-depth description and exploration of a smaller number of
phenomena (Barlatier, 2019). In this philosophical stance, a single case study is the appropriate
method, which can show the uniqueness of the research findings. Hence, uniqueness rather than

generalizability is not a compromise, but the aim (Avenier and Thomas, 2015).

In this case, access to the German high-tech company is given via the author, which allows for
interviews with numerous players and in-depth analysis as to managerial practice in VET. Such
view from the insight out can yield new knowledge for the research and managerial community
and can hardly be achieved from the outside. The author will strive for rich contextualized
explanation, looking for “subjective search for meaning”, whilst knowing that
“particularization”, rather than generalizations might be possible (Welch et al., 2011, p. 745).
Such “interpretive sense-making” is suitable if the focus of research is on contextualization
whereas the causal explanations are not a primary research aim (Welch et al., 2011, p. 750). In

such cases, mixing deductive and inductive methods is often used.

This research will take on an interpretive paradigm posture as discussed in the previous chapter.
This mandates the researcher to explore without judgement and via abductive research design
to analyze the relevant topics and concepts, which is particularly important when it comes to
exploring culture change. Systematically combining induction and deduction in an abductive
logic allows for “developing theory over time” and has been built into the case study design as

per chapter 2.2. “The researcher’s objective is to discover new things — other variables and
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other relationships. Even during this process, the researcher must consider phenomena in the
light of a theoretical framework. The researcher should not be unnecessarily constrained by

having to adhere to previously developed theory” (Dubois and Gadde, 2002, p. 559).

Following the guidelines given by prominent case study researchers like Kathleen M.
Eisenhardt (1989) and Dubois and Gadde (2002), no pre-fixed ideas or constructs are
recommendable, and the data lead the way to shaping theory, while “enfolding literature” to

create “internal validity” at a theoretical level (Eisenhardt, 1989, p. 533). For more detail on

such guidelines, please refer to Table 4.

STEP

Getting Started

Selecting Cases

Crafting
Instruments and
Protocols

Entering the
Field

Analyzing Data

ACTIVITY

Definition of research question
Possibly a priori constructs

Neither theory nor hypotheses
Specified population
Theoretical, not random, sampling

Multiple data collection methods
Qualitative and quantitative data combined
Multiple investigators*

Overlap data collection and analysis, including
field notes
Flexible and opportunistic data collection methods

Within-case analysis

REASON
Focuses efforts
Provides better grounding of construct measures

Retains theoretical flexibility

Constrains extraneous variation and sharpens external validity

Focuses efforts on theoretically useful cases —i.e., those that replicate or extend theory by
filling conceptual categories

Strengthens grounding of theory by triangulation of evidence
Synergistic view of evidence
Fosters divergent perspectives and strengthens grounding

Speeds analyses and reveals helpful adjustments to data collection

Allows investigators to tak eadvantage of emergent themes and unique case features

Gains familiarity with data and preliminary theory generation

Cross-case patterns search using divergent Forces investigators to look beyond initial impressions and see evidence thru multiple lenses

techniques*
Shaping Iterative tabulation of evidence for each construct Sharpens construct definition, validity, and measurability
Hypotheses Replication, not sampling, logic across cases* Confirms, extends, and sharpens theory

Search evidence for ,,why“ behind relationships Builds internal validity
Enfolding Comparison with conflicting literature Builds internal validity, raises theoretical level, and sharpens construct definitions
Literature Comparison with similar literature Sharpens generalizability, improves construct definition, and raises theoretical level
Reaching Theoretical saturation when possible Ends process when marginal improvement becomes small
Closure

*N/A in this dissertation

Table 4: Process of Building Theory from Case Study Research (Eisenhardt, 1989, p. 533)

2.2. Mixed-Method Case Study Design

This DBA thesis will contribute to research by exploring the above-mentioned research
questions via a single exploratory mixed-method case study of a German MNE training
department for vocational education and training (VET). The case will be described in detail,
as to the corporation, function, and strategy, in chapter 3. Here, it will be argued why the chosen
single exploratory mixed-method case study is appropriate for answering the research question,
and which methods and techniques will be applied to warrant objectivity, reliability, and

validity.
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The case of a VET department with 20 training centers, about 280 employees and three levels
of hierarchy is big enough to lend itself to both qualitative and quantitative investigations. The
VET department studied has established its leading position as a VET provider in DT and is
therefore an interesting case given the research questions. It is complex in hierarchical structure
and boundaries — inside and outside the department. It is rather unique in its size, regional
distribution, and industrial domain. Because of this uniqueness, its complexity, size and
hierarchical breadth and depth, it is considered suitable for a single case study and a good

example to study boundary spanning in VET in the context of digital transformation.

To ensure validity and objectivity and to expand reliability of the results, research is carried out
using a two-step mixed-method approach in an exploratory sequential design. Quantitative and
qualitative research allows for a more comprehensive understanding and integration of data.
Semi-structured interviews with 21 individuals of the VET department lead to new insights on
boundary spanning scaffolding motivations and methods and can be complemented by a
quantitative online survey with 175 VET department participants, thereof 104 trainers. For a

schematic view on the research design phases, please refer to Figure 10.

The schematic overview in Figure 10 shows three phases. In the qualitative research phase, the
semi-structured interviews are carried out, transcribed, coded — in three iterations indicated here
as la, 1b, and 1c. — and analyzed. This analysis is the essential input for the second, quantitative,
research phase. This survey is based on the findings of phase 1. A third phase called integration,
where qualitative and quantitative data are combined for synthetic sensemaking, is

indispensable in order to truly mix (and not just combine) methods (Creswell, 2015).
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Single-case study of a VET department at a high-tech German industrial MNE
Interpretive paradigm
Abductive research design

Mixed Method Approach: exploratory sequential design to obtain a more comprehensive understanding

Qualitative (21 semi-structured interviews,
4 different roles, 11 locations)

1st iteration 2nd jteration 3rd jteration 1%t quantitative analysis 2" quantitative analysis  Synthesis combining
NVIVO): (NVIVO): (WORD): (SPSS) (SMART-PLS3) results from
6C model Scaffolding model Counting meta-themes Regression Modelling PLS-SEM phases 1 and 2

Figure 10: Schematic Overview of Research Design phases

Prior to the empirical qualitative research in step 1a, a literature review was done which helped
shape the interview protocol. After step la and the establishment of the 6C model, more
literature was enfolded. At that time, the scaffolding model (Roberts and Beamish, 2017) was
identified to be used as a framework to structure the second iteration of coding. That resulted
in step 1b. Seeking to manifest consequences of boundary spanning out of the data such as
innovation and learning, the notion of “sustainability” was able to be derived in step 1c by the
explorative quantitative analysis of qualitative data. Rather than finding code referencing
innovation as a consequence of boundary scaffolding as literature indicated, code referencing
“sustainability of VET operations” was identified instead. That had to be situated in literature
again. Step 2a took up the meta-themes identified in steps 1a through 1c and aimed to solidify
the scaffolding model. Furthermore, aiming to quantify and relate the different concepts and
constructs around boundary spanning in learning to contribute to theory, different types of
quantitative modelling was applied. Regression modelling both linear and according to Poisson
helped find some explanation as to the how and why of boundary spanning in VET learning.
PLS-SEM modelling helped further understand the interrelationship (or not) of concepts like
boundary spanning, sustainability of VET operations, digital transformation, and social

learning. A graphical representation of this abductive process can be seen in Figure 11.
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Qualitati ysi Qualitati Qi itati ysi Quantitative analysis:
Empirical , 1% iteration (NVIVO): = 2 iteration (NVIVO): 3" teration (WORD): (SMART-PLS3)
6C model Scaffolding Model Counting meta-themes PLS-SEM

Research

Quantitative
analysis:

Regression
modelling (SPSS)

Synthesis combining
results from
phases 1 and 2

Literature review:
Sustainability of operations/

Literature y
Organizational resilience

Review TAM2 model

Figure 11: Systematic combination of inductive and deductive for an abductive logic (according to Dubois and Gadde, 2002)

Research steps

Carrying out a quantitative survey setting in an interpretive paradigm posture may have its
challenges. Operationalization of the survey with a fair share of open-ended survey questions
on the one hand, and the research posture of the manager-author on the other hand, stand for its
feasibility. The author is fully aware of the diversity of individual’s characters and mindsets in
the VET department, which make an interpretive posture the only possible stance, as it allows

for said diversity-based subjective views.

2.2.1. Qualitative exploration procedure

2.2.1.1.  Interview protocol
In order to explore boundary spanning in VET between traditional and new forms of education,
21 semi-structured interviews with various members of the department were carried out
between January 4 and June 22, 2021. Semi-structured interview protocols are used to adopt a
systematic and similar structure of the interviews. Attitudes, behaviors, observations, and
narratives of interviewees are explored around six key topics: challenges, methods, (changes
in) leadership, culture change, key people in transformation, role models as well as g) possible
identification of further interviewees. Figure 12 shows the semi-structured interview protocol

for interview partners 1 through 10.
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Control Variables

STATISTICS

Name

Training Center/Location

Role

Age

Education: Tech/Commercial

highest Diploma: Apprenticeship/Studies/Other
Hierarchical level: Mgr/Trainer/Other

Region

Methods

INTRO WHAT
What?

Processes?

Systems?

Apprenticeships?

Continuous Training (Upskilling, Reskilling)?
Train-the-trainer?

Barriers

Culture Change

INTRO

Who?

What?

How?

Values? Norms?

Symbols?

Where to - objectives?

Skills? Competencies?

Why? (Image, Job relevance) Venkatesh et al, 2000
Subjective Norm, Experience, voli Venkatesh et al, 2000

Key roles in culture change

FOLLOW-UP

Role Trainer

Role Training Center M: WHY

own role

Role models? Why?

Enablers/Facilitators? How? Why Ernst and Yip, 2009

Challenges in VET

ICEBREAKER

Digital transformation? (Work Life and health, Information and Communication
technology use, performance and talent mgmt, hierarchy)

Learning? Schwarzmiiller et al., 2018

new VET philosophy (project "COPED" - competency and project-oriented education?
What worked well last year?

What are topics for this year? WHAT

What was different in the past?

How does leadership change?

INTRO

Diversity

Inclusion

Resistance

Initializing interaction and “reconciling” with external actors Birkinshaw, 2017
Oil and facilitate Birkinshaw, 2017
Promotion of lateral collaboration Schotter et al., 2019
Flexibility vs. Control, VUCA, Loosely coupled systems Orton, et al., 1990

Whois suchab old culture and new methods?

y spanner

FOLLOW-UP NEW INTERVIEWEES

Interaktion von welcher zu welcher Gruppe? Schotter et al., 2017

Interaktion von welchem/r zu welchem/r System/Methode/Ausbildungsphilosophie?
Perception by others? Midkeld et al., 2019

Role models
FOLLOW-UP

How would you describe someone like this? C.F. Jung/Meyer-Briggs
What does he/she do particularly well? Why?
How does he/she learn? Why?

How does he/she teach? Why?

McGregor X-Y-Theory

WHY
What is the benefit for the company? Why?
How does a role model inspire others? Why
Knowhow Technology? Innovation? Lisak et al., 2016
Communikation? Interaction? How and why? Barner-Rasmussen et al., 2014
Share know-how Nahapiet and Ghoshal, 1998

Create purpose for the company? Why?
Interaction from which to which group?

Nahapiet and Ghoshal, 1998
Mikeld et al., 2019

Suspending/reframing/nesting/weaving aka create a third space, Lateral cooperation? Schotter/Maznevski/Doz, 2019

activate a shared identity, embed groups within larger whoe, cross-cut roles and identity

Figure 12: Semi-structured interview protocol, interviewees P1-P10.

As the empiric research part was carried out abductively, it was after the analysis that relevant
findings were compared with theoretical concepts. After carrying out the first half of the
interviews, the model of learning scaffolding through boundary spanning by Roberts and
Beamish (2017) turned out to be a valuable theoretical asset to describe the phenomenon of
boundary spanning in VET, i.e., conditions (ability, persistent willingness, and opportunity) as
well as activities (cognitive, relational, and material). The interview protocol used for the
second half of the interviews is shown in Figure 13. It picked up and explored this boundary
spanning learning model further, thereby striving to amend the extant boundary spanning

learning literature.
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Control Variables Challenges in VET
STATISTICS ICEBREAKER
Name Digitalization? (Work Life and health, Information and Communication
Training Center/Location technology use, performance and talent mgmt, hierarchy)
Role Learning? Schwarzmiiller et al., 2018
Age new VET philosophy?
Type of education: Commercial/Technical/Other What went well last year?
Highest degree: Apprenticeship/Studies/Other What are the hot topics this year? WHAT
Hierarchy level: Mgr/Trainer/Other What has changed over the years?
Region
Key persons in learning How do VET trainers learn?
FOLLOW-UP Who or what inspires them to learn?
Role Trainer WHO How do they learn?
Role Training Center Manager alone
own Role via others
Role models? Why? via classes (internal or exteral)
Boundary spanners? Why? How? - via Learning-by-doing
Suspending/reframing/nesting/weaving via manager

Employability WHY

role models

because itis fun/gamification

The Scaffolding Activities of International Returnee Exccutives

Conditions for Boundary Spanning scaffolding? Conditions for Boundary Spanning Scaffolding
How can boundary spanners provide learning scaffolds for others? | Ability | \:’:lm:;i‘:\ | | Opportunity I

Competencies/Skills/KnowHow/Pedagogics - ABILITY
Motivation/"Teaching DNA"/Communication - WILLINGNESS
opportunity/virtual and physical classrooms - OPPORTUNITY

Boundary
Spanner

Scaffolding within the Zone of Proximal
Development

Boundary spanning

What types of boundary spanning are there? WHAT WHY
Who are the boundary spanners?

How can we nurture boundary spanning?

What do they do?

Why do they become boundary spanners?

Scaffolding Activitics of Boundary Spanning

Cognitive Relational Material
Scaffolds Scaffolds Scaffolds

Individuals in Target Field of Practice

Cognitive scaffolds (Concepts, Documents, didactics, methods, artifacts related to learning)?

Relative Scaffolds (Colleagues, friendships, relationship to learners, to customers...)

Practical/mechanical scaffolds (access to technology and trainings, classroom equipment, tandem teaching?)
Cultural scaffolds (trust, openness, learning culture, culture that pardons mistakes)?

Psychological scaffolds (counteracting anxiety)?

Other? Roberts and Beamish, 2017

Scaffolding activities

Figure 13: Semi-structured interview protocol, interviewees P11-P20.

2.2.1.2. Interview setup
In order to explore boundary spanning in VET between traditional VET and new forms of
education, the author conducted 21 semi-structured interviews in Germany with various

members of the department. This resulted in 290 pages of transcriptions.

The author explained in a management meeting on Dec 18, 2020, that she intended to conduct
a DBA thesis as a three-year project and would like to interview members of the team (Interview
partners 1-10, abbreviated as P1-P10) regarding the topic in question, which she generally

introduced as “Culture change in VET”. All interviewees were interested in participating in the
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interviews and agreed to the procedure. These interview partners were interviewed in January
of 2021. They suggested another eleven interview partners (Interview partners 11-21,
abbreviated as P11-P21) from various functions and hierarchy levels in the VET department to
be interviewed because of their subject matter expertise, practical experience with boundary
spanning, or with learning ecosystems. P11-P21 were interviewed between April 15,2021, and
August 11, 2021; they were informed by their managers about the study and asked if they
wanted to participate. Again, all people who were asked to participate, agreed to participate.
Then, they were called by the author who explained the whereabouts of the study, namely that
it would be an interview about an hour long, that it would be recorded and that they were asked
to give prior consent to have their data processed, while being treated anonymously. P11-P21

agreed to the procedure.

A few days prior to the interview, each potential interviewee received a written request for
consent for using the data of the interview for academic research in an anonymous manner. The
interviewees were also asked in writing for agreement to save a .mp4 copy of the interview with
MS Teams for later transcription. All documents but two (P9 and P20) were signed and sent
back prior to the interview. In these two cases, it was agreed that the interview could be recorded
and, upon receiving the signed consent sheet (which was shortly after the interview), the

interviewer was allowed to use the respective interview.

At the set time, each interviewee was told that the interview would be semi-structured, i.e., that
the interviewer would only ask a few questions where necessary, and that it was the
interviewees’ freedom to elaborate on topics they felt necessary to address in the context of

cultural change.

2.2.1.3.  Control variables
Control variables (see Table 5) were age group, location, (highest) level of education (which
was later coded according to the EQR level), gender, role/hierarchical level (Regional Manager,
Headquarters staff, Local (Training Center) Manager, Trainer/Coach) and whether the

interviewee was a direct report of the researcher-manager
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Proband No. Age Group Direct Report Gender Level of Education Region Headquarters Manager

P01 60+

P02 50-59
P03 50-59
P04 50-59
P05 40-49
P06 40-49
P07 40-49
P08 50-59
P09 50-59
P10 40-49
P11 30-39
P12 40-49
P13 40-49
P14 20-29
P15 40-49
P16 40-49
P17 40-49
P18 40-49
P19 50-59
P20 40-49
P21 40-49

Table 5: Control variables P1-P21

In addition, the region any interview partner belongs to is shown (regions were numbered from
1-7). To ensure anonymity, the cross-regional service unit is also identifiable as one region.

Since one regional manager has currently been responsible for two regions, these two regions

No
Yes
Yes
Yes
Yes
Yes

were given the same number.

A summary table of the interviewee control variables can be seen in Table 5. As to the relative
distribution of roles among the interviewees, please refer to Figure 14. A third or the

interviewees were VET Regional managers and another third VET Training Center Managers;

m
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Regional Manager
Regional Manager
Regional Manager
Headquarters Manager
Headquarters Manager
Regional Manager
Headquarters Manager
Regional Manager
Regional Manager
Local Manager
Local Manager
Local Manager
Trainer
Local Manager
Headquarters Manager
Local Manager
Trainer
Trainer
Local Manager
Headquarters Manager
Headquarters Manager

the remaining third consisted of VET trainers (10%) and VET Headquarters staff (24%).
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Distribution of Interviewee Roles

VET Trainer; 10%
|

VET Regional
_Manager; 33%

VET Training
Center Manager; _
33%

VET
__Headquarters
Staff; 24%

Figure 14: Distribution of Interviewee Roles

The distribution of interviewees in terms of age and level of education (according to the
European Qualification Framework, EQF) can be seen in Figure 15. An EQR level 7
corresponds to a master’s degree, EQR level 6 equals a bachelor or certified technician, EQR
level 8 corresponds to a PhD. It is noteworthy that all training center managers (ﬂ are 43 years
and younger, whereas the next higher management level, i.e., the regional managers (@), are all

42 and older. Headquarters staff and trainers are evenly spread across the age groups.

It is also categorized whether the current training center the person works in is small (up to 4
trainers), medium size (5-15 trainers) or big (>15 trainers). For regional managers who are
responsible for more than one training center, the value corresponds to the training center where
the person has formally been hired at, assuming that this reflects mostly in the answers. 33% of
the interviewees currently work in small training centers, 48% in medium training centers and

19% work in big training centers.
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Distribution of Interviewees
according to age, education level and function
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®  Regional Manager
X Headquarters Manager
® Trainer

Figure 15: Distribution of interviewees in terms of age and education level

Furthermore, each interview partner was categorized according to how many different VET
training centers he or she has already worked in (1, 2, >2). 48% of the interviewees have worked
in two training centers and 14% of the interviewees have worked in more than two training
centers. That leaves 38% of the interviewees with work experience in only one location. For

more details, please refer to Table 6.
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Interviewee No. Experience in # of Training Centers Training Center Size

PO1 1 Small
P02 2 Medium
P03 >2 Small
P04 >2 Medium
P05 2 Medium
P06 1 Big
P07 2 Medium
POS8 2 Medium
P09 1 Big
P10 2 Small
P11 2 Big
P12 1 Small
P13 2 Medium
P14 1 Medium
P15 2 Small
P16 2 Medium
P17 1 Big
P18 2 Small
P19 >2 Medium
P20 1 Small
P21 1 Medium

Table 6: Control variable training center size, experience of experience in number of training centers

2.2.1.4.  Transcription
Following the interviews which were recorded in MS Teams, the .mp4-files were imported in
MS Word and auto-transcribed. Then, all interviews were reviewed, and auto-transcription was
corrected as needed. All transcriptions are done in German. Furthermore, during the manual

reviews, the following rules apply:

e Word doubling is eliminated.

e All references to names are eliminated. If necessary, colleagues are referenced as K1-
Kx. If the referenced colleague is also an interviewee, he or she is referenced by his or
her alias name: P1-Px.

e All references to training center sites and region names are eliminated. Training center
sites are coded from A-Z randomly, not in alphabetical order.

e All references to female colleagues are changed into the masculine form to ensure

anonymity. The number of female trainers is too low to guarantee anonymity otherwise.
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e All company-internal acronyms are replaced by generic terms, indicated by [brackets].
Example: “department XZY” would be transcribed as [VET department], should XZY
be the acronym for the company internal VET department.

e The original video files are preserved for future reference and validity/credibility and

potential future rounds of analysis.

The cleaned-up German word files were imported into NVivo.

2.2.1.5.  Open Coding Process
Grounded theory elements of Corbin and Strauss (1990) are used to analyze the data, as it has
shown to be a pragmatic method to get a general overview of such new inductive empiric
results. Coding using NVivo data analysis software was carried out first according to an open
coding process, then by axial coding and selective coding (Corbin and Strauss, 1990) according

to the 6C coding family (MacDonald, 2001).

In a grounded theory approach, an iterative process between interviewing and analyzing is
indispensable (Corbin and Strauss, 1990). In a first round of coding in February and March
2021, the coding of the first ten interviews was done with the aim of gaining insights which
help refining the research process. This “open coding” approach allows for both in-vivo coding

and generic codes.
Example for generic codes:

e “Boundary Spanning”
e “Barrieren” [In English: “barriers”]
e “Angst” [In English: “fear, anxiety”]

o “Digitalisierung” [In English: ,,digitalization®]
Examples for in-vivo coding:

o "This has been a discussion for the last six, seven, eight years already, to finally allow
for better exchange among the locations and I think this is still an issue.” (Interview
partner Nr. 6)

o “There exists a certain pressure. As the employees — and that is the difference to other
employees in other business units or other companies — the employees in the VET

department see the future coming. That means they know there will be changes. And
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therefore, they know that they need to get moving and learn.” (Interview partner

No. 19)

After the first open round of coding of the 10 interviews, axial codes were identified. Later on,
interviews 11-21 were coded accordingly; whenever applicable, open codes and axial codes
were grouped to already existing codes identified in the round of the first 10 qualitative
interviews. As a cross-check, the author compared the theme to the initial quoted text once

again to avoid accidental misinterpretations.

2.2.1.6.  Axial and selective coding process

In a next step, codes were cleaned up according to the following rules:

e Duplicates were eliminated (e.g., “Korsetts” and “Korsett”).

e The in-vivo codes were put into other codes, whenever it makes sense.
(e.g., ,, That has been a discussion for the last six, seven, eight years already, to finally
allow for better exchange among the locations and I think this is still an issue.” =>
“Boundary Spanning”) (Interview partner 6)

e Codes with low mentioning were analyzed. Some were organized into other codes
which became concepts (e.g., “digitalization” -> challenges [In German:
“Herausforderungen”]); some others remain separate concepts (e.g., “Kulturwandel” [In
German: culture change in English]). Although it could have been placed under
“challenges”, the phenomenon seemed specific and relevant enough not to be subsumed.
In order to ensure relevance in a final construct, all hypothetical interrelations
(Figure 16, after 10 interviews) were verified with at least three references from
interview partners.

e Some relevant topics were then grouped into other codes (preliminary categories or

meta-codes).

Then, the selective coding process was initiated, grouping all findings around the central

category of “boundary spanning”.

Among the possibilities offered by Grounded Theory, we chose the 6C “coding paradigm”
(Corbin and Strauss, 1990, p. 423). This coding hierarchy, via identifying conditions, context,

concept and consequences, cause, and contingency, fits well our objective of discovering first
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answers to the sow (conditions, context, contingency) and why (cause, consequence) of the

research question.

Coding according to Corbin and Strauss (1990) resulted in 946 coded references in several
hierarchy levels (Table 7). These C-codes came about after careful re-examination not only of

the open codes, but also of the original texts. The detailed coding structure can be seen in

Appendix 1: Qualitative study.

Name of code #Interview  #References

partners

21 946
CAUSE - Need to secure competencies 2 2
CAUSE - Self-conception is changing 9 37
CAUSE - Transformational Challenge 18 263
CONCEPT - Boundary Spanning 21 207
CONDITION — Leadership 18 169
CONDITION — Mindset 11 36
CONDITION - Flexibility and trust 2 5
CONDITIONS — Values 7 19
CONSEQUENCE - Culture and Mindset Change 12 48
CONSEQUENCE - Value-add for the company 11 29
CONTEXT 18 123
CONTINGENCY 7 8

Table 7: 6C codes
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This 6C first analysis was done as part of an interrelated process of data collection and analysis
(Corbin and Strauss, 1990) after 10 interviews (Figure 16). It gave orientation as to some
preliminary concepts, although additional sampling (of data and concepts) was required as part
of the interrelated process and selective coding. After more interviews, a slightly changed
interview protocol and a more selective coding iteration, empirical findings of all 21 qualitative
interviews can be found in the results. Figure 16 is shown here to document due process and

thorough development of analysis.

The subjective perception of causes by the interview partners was sharpened and structured
between Figure 16 (Interview partners 1-10) and Figure 21 (Interview partners 1-21) to reflect
more precisely what the interview partners articulated. For example, “Corset” was partly
subsumed under “Laws and regulations” in a process of abstraction (Corbin and Strauss, 1990).
(The original code “corset” was split because it is also relevant as a challenge which causes a
VET department to boundary span.). “Role modeling” and “self-awareness” were abandoned

as poorly developed categories and subsumed under leadership and mindset, respectively.

Context:
Barriers — Anxiety — Old School — Corset — Hierarchy — Historic austerity programs — Abuse of freedom — Isolation

Cause: c ;
n . x
Trainers need to develop oncep Consequence.
new competencies Bounda_ry S_panning-in- + Scaffolding
(COVID-19, Digitalization, practice (informal) - More freedom and
Speed of new topics Contmgencyj variety in learning
becoming relevant, .
ambivalence of goals - Foster opportunities (e.g. meetings, * Mindset/Culture
structure. motivation ’ projects) to build up and nurture Change in VET
’ ) formal boundary spanning
Change) ) + Value add for the
. Lool'(‘forboundary sp;nnlng' company (Speed,
qualities when recruiting trainers s
Employability,
« Value/incentivize boundary Innovation)
spanning by trainers

» Nominate formal boundary
spanners

Conditions:

Ability (incl. Leadership, Self-awareness, role modeling) — Persistent Willingness — Opportunity — Values

Figure 16: Hypothetical relationships: Understanding how and why boundary spanning occurs, first 10 interviews (Corbin
and Strauss, 1990; MacDonald, 2001; Roberts & Beamish, 2017
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2.2.1.7.  Second iteration of coding
In a second iteration, all interviews and open codes were revisited. This time, the coding was
done according to Gioia, Corley and Hamilton (2013), such that one talks about 1% order codes
rather than open codes. The Gioia method was used by Roberts and Beamish in 2017 to
establish the boundary spanning scaffolding model which turned out to be a relevant model for
this research. Therefore, it was the logical choice for a second iteration of coding. It is worth
noting that although one feels getting lost at this stage due to the sheer number of 1% order

codes, the feeling of being lost is intended (Gioia et al., 2013).

With the boundary spanning scaffolding model (Roberts and Beamish, 2017) in mind, 2™ order
categories were established with careful consideration as to the original concepts, themes,
dimensions of the model. In particular, the dimension whether something was a condition for
boundary spanning or a type of activities or mere examples of boundary spanning was
examined. After prudent back and forth analysis, these conditions, and activities fit very well
into the current analysis as dimensions. As to first-order constructs, these have a completely
different appearance than in adjacent literature. This is entirely plausible for a grounded
approach. In chapter 5, the discussion will focus on comparing these findings at hand with

findings in the literature.

As illustrated in Table 8, text was coded by 21 Interview partners’ interviews via 181 references

around second-order categories related to Roberts and Beamish (2017).

BOUNDARY SPANNING SCAFFOLDING 21 181
1-Ability 15 38
2-Persisting Willingness 16 47
3-Opportunity 11 28
A-Cognitive Scaffolding 7 15
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B-Relational Scaffolding 10 34

C-Material Scaffolding 8 19

Table 8: Results of Coding regarding boundary spanning scaffolding, second order constructs (1-3 and A-C) for the dimensions
conditions and activities

All coding was done in German. Translation was done in the end in order not to confuse the

language perception.

2.2.1.8.  Limitations and biases
Limitations resulting from a single case study are its specificity, and, therefore, potential lack
of generalizability. Having said this, it can still be a valid research contribution to manifest a
concept or a theory via a case study or to expand a concept or theory for a specific case, while
carefully discussing its applicability in other settings. If “the problem is directed towards
analysis of a number of interdependent variables in complex structures, the natural choice
would be to go deeper into one case instead of increasing the number of cases” (Dubois and

Gadde, 2002, p. 558).

Objectivity is also possible in an exploratory interpretive approach. Objectivity, in this case,
will be obtained by the “organization of data collection and analysis around core concepts of
critical social theorists as well as [...] bringing to light inconsistent and even conflicting
findings” (Avenier and Thomas, 2015, p. 86). Hence, strict application of research protocols,
coding guidelines, interim and final well-grounded result documentation are mandatory to
maintain research quality and transparency. Multi-method data collection for the qualitative and

quantitative part add to the internal validity by triangulation.

Intersubjectivity is usually given by working in researcher teams (Eisenhardt, 1989). In this
particular case, the DBA thesis has only one author; hence, different presentations to
management and scientific reviews with professors must serve as quality gates. The author
presented and discussed findings of her empiric project with her management team as
“knowledgeable agents” (Gehman, Glaser, Eisenhardt, Gioia, Langley and Corley, 2018,
p- 291); the methodology was furthermore discussed during two scientific conferences:
EDBAC (Executive DBA council)’s EMS symposium 2021, in Miami, and the ATLAS-AFMI

conference in Nizza in 2022.
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As to the potential biases of the proposed case study design, the thesis author is the manager of
the VET department and the interviewer. This must be pointed out clearly, in order to
understand a potential drift towards hypothetically painting the picture brighter than it is,
supposed some team members want to spare their manager some hoarse truths. However, as
will be discussed later, the axial coding brings out a context which is certainly not painted too
brightly. Critical notions like “barriers, fear, corset, historic austerity programs, isolation” are
brought up verbatim, coded in NVivo, and analyzed to characterize the context of the study by
the interviewees (chapter 4.1.1, Figure 21), although that may shed an unfavorable light on
management and leadership. The quantitative study will also help counteract potential bias. In
all steps of the study, proper precautions (semi-structured interviews, interview protocols,
cautious documentation, and open discussion of conflicting findings, also conflicting in a

political sense) are set up to avoid potential bias.

2.2.2. Quantitative exploration
Once the results of the qualitative exploration have been established, a quantitative study was
setup. According to Eisenhardt (1989, p. 538), “quantitative evidence can indicate relationships
which may not be salient to the researcher. It also can keep researchers from being carried away
by vivid, but false, impressions in qualitative data, and it can bolster findings when it

corroborates those findings from qualitative evidence”.

The quantitative study incorporates some of the findings (and correspondent theoretical models)
to explore these further, in an abductive manner, as models are amended. By doing an on-line
survey with all 286 VET department members, the findings can be questioned and understood
on a larger scale. This can feed into the assessment of the inter-subjectivity of the empirical
findings of the qualitative exploration. “When testing hypotheses derived from a grounded
theory, the investigator should specify the test conditions under which the hypothesis(es) was
being tested and make adjustments in the theory to fit those conditions” (Corbin and Strauss,

1990, p. 424).

The author kept an interpretive paradigm posture. She studied the conditions of boundary
spanning as well as the cognitive and relational activities experienced by boundary spanners in
learning towards “individuals in the target field of practice” (Roberts and Beamish, 2017) in
the sense of a why, what, and how. She added questions about aspects of trust, leadership, and

culture change, which came up in the qualitative research. Test conditions will be described in
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the next chapter. The interpretive paradigm posture in a quantitative survey setting is
challenging, yet not insurmountable. To this aim, approximately one third of the survey

questions remained open-ended.

2.2.2.1.  Concepts and Hypotheses
The main objective of the quantitative study resided in further exploring how and why boundary
spanning can help learning, transformation and long-term performance of the VET

department’s operations.
Based on the qualitative analysis outlined in chapter 4, the propositions

e Leadership (and Trust) contribute to culture change,

e Culture change positively impacts boundary-spanning-in-learning,

¢ Boundary-spanning-in-learning positively impacts perceived organizational resilience
of VET operations,

were included into the quantitative analysis hereinafter.

Figure 17 illustrates the concepts, themes and dimensions identified in the qualitative analysis,
according to the boundary spanning scaffolding model by Roberts and Beamish (2017). These
were also operationalized in the survey. All themes and concepts are taken up and discussed in
detail in chapter 4. Figure 17 is meant to give an overview only. On the left side of the model,
the construct order for conditions is illustrated; on the right side of the model, the construct

order for activities is illustrated.
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As the quantitative research is carried out in an abductive, interpretive posture, it was tested

against a rudimentary model (see Figure 18) which the author drew from her qualitative

research.
HOW? WHY? CONTROL
VARIABLES
Experience with Perception
of culture
Boundary

change

Spanning Attitude
Expectation of tgﬁ?&f: Leadership
conditions change

Boundary

Expectation of

abilities Spanning :
in Learning Experience
Expectation of # TC
outcome
Preference

Acceptance of Sustained in learning

boundary VET
spanning operations
PRINCIPAL COMPONENT
ANALYSIS MODELLING TYPOLOGY

Figure 18: Rudimentary model to draw up quantitative survey

2.2.2.2.  Survey setup
The survey was developed as an online survey in Microsoft Forms between September 20 and
October 22, 2021, and is shown in Appendix A2. The VET team of the studied MNE has
experience with answering online surveys in Microsoft Forms format. The survey, in German,
was prepared based on the findings of chapter 4.1, then reviewed by the responsible person for
surveys in the VET team’s headquarters and passed on to the workers’ council committee that
must approve all surveys carried out with employees. It was positioned as part of the validation
of the department’s new philosophy of learning, with special focus on the learning activities
planned for 2022 and on learning from colleagues, which is the operationalized layperson’s
explanation for boundary spanning scaffolding in learning. All employees of the German VET

department were surveyed. The team responsible for international operations, of which some
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members also reside in Germany, was not included into the survey. The complete survey in

English translation is enclosed as Appendix A2: Quantitative Survey.

After the control variables section and the introductory part, survey participants were asked for
their opinion as to learning from colleagues on a five-point Likert scale (Moscarola, 2019).
Then, select points of the qualitative findings were developed into questions, again on a five-
point Likert scale. These questions focused on conditions for boundary spanning in learning in
terms of ability and willingness as well as any active role as boundary spanner in learning. The
survey furthermore incorporated questions and expectations associated with this boundary
spanning role. To grasp the answers holistically, comment fields were included for allowing the
survey participants to include further explanations. Upon suggestion of the company-internal
survey specialists, an additional field “I don’t have an opinion” was also added to each Likert

scale answer, should the respondent not feel concerned by the question at hand.

Afterwards, the survey focused on activities and asked what made a “good” training by
colleagues. This allowed confirmation of the cognitive and relational activities identified in the
qualitative part. Specific questions as to intra-team boundary spanning in learning as well as
boundary spanning from other internal and external stakeholders outside the department were

put towards the end of the survey, such as not to taint the neutral questions asked beforehand.

Finally, there were questions whether managers acted as role models in boundary spanning
across training center locations, if trust were perceived, and how strongly the participants have
experienced culture change in their VET department in the last five years (all five-point Likert
scales). A last question aimed at the aspect of perceived long-term performance of the VET
department’s operations [in German: “Zukunftsfahigkeit”] which was one of the relevant
qualitative outcomes as described in chapter 4. With these questions, select qualitative findings

were able to be asserted as to what, how and why.

2.2.2.3.  Control variables
This survey was conducted with 286 participants of a German MNE vocational education and
training department, 190 of which were VET trainers. 61% (175 participants) answered to the

survey in total, thereof 104 trainers.

In order not to divulge explicitly the topic of the study, i.e., boundary spanning, the questions
were combined with general questions about new forms of learning (e.g., learning format

preferences, opinions about how the new philosophy is being implemented, etc.). Consequently,
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not all questions are relevant to this DBA thesis, the research topic of the latter centering around

how and why boundary spanning occurs in VET in the context of digital transformation.

Comparable to the qualitative study, control variables were age group, role, size of current
training center and experience in different training centers. The age of the interviewee and the
size of the location were categorizable in equi-distant steps, along with the information whether
the survey participant had work experience in 1, 2 or >2 training centers of the VET department

in the past.

Location, gender, (highest) level of education (according to the EQR level) and whether the
interviewee was a direct report of the author-researcher could not be controlled, because of

company rules and/or German data privacy laws.

The different roles served as control variables, i.e., the roles identified during the qualitative
interviews (managers MGR, trainers T, headquarters staff HQ). In addition, another role M was
added, i.e., teacher/mentor/learning coach [in German: “Lernprozessbegleiter”], the latter one
a role only for dual students. Teachers can be found in the MNE-owned vocational schools. A
further role called “Miscellaneous” was created, subsuming adjacent positions as assistants,

temp workers etc.

This way, clusters can be filtered and examined separately. For instance, trainers, mentors, and
teachers were subsumed in the last line (Table 9) via a compound variable into one group
Trainer, vs. managers and headquarters staff constituting the alternative group MGR/HQ (in

this compound variable, MISC were left out).

Other control variables were size of training center and number of training centers a survey
participant had worked in (including the current one) as an operationalized indicator for having

experienced different structural boundaries (see Table 9).

The descriptive statistics of the control variables can be found in Table 9.
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Descriptive Statistics

&l Minimum  Maximum Mean Std. Deviation Skewness Kurtosis
Statistic Statistic Statistic Statistic Statistic Statistic Std. Ermror Statistic Std, Error
Which age group do you 175 1 5 289 1,009 048 184 - 723 365
belong to? 1==30yrs;
2=30-39] 3=40-49; 4=50-
59: 5253
How big 1sthe training 175 1 3 2,44 621 -,643 184 -528 365

center whera you
currently work? 1:=5
employees; 2:5-15; 3:=15

How many training 175 1 3 1,43 J6g2 1,308 184 354 365
centers have you worked

atas part of regular staff

(including the current

one)? 1:1,2:3;3:=2

1=T; 2=M; 3=HQ, 4=MGR; 175 00 4,00 1,7428 1,25814 ,550 184 - 833 365
5=MISC

1 =Trainer; 2= MGRIHG 153 1,00 2,00 1,3203 46811 778 196 -1.413 ,390
Valid N (listwise) 153

Table 9: Descriptive statistics of control variables, quantitative survey

2.2.2.4.  Survey conduction
Survey participation was voluntary and sent out via email. A short introduction explained to the
survey candidates that the survey aimed at assessing the continuous education, more
specifically, learning from each other, learning across training center sites and boundary
spanning with other units and partners. It furthermore indicated that some of the results were to
be analyzed and re-used in a scientific context. Data were handled anonymously. The survey
was not used to assess employee performance. Therefore, individual’s answers should not

include names or descriptions that could be used to identify individuals.
The complete survey in English translation can be found in Appendix 14.2.

The results were reported in Excel, imported into SPSS software, and analyzed there. A

complete description of the steps of the analysis in SPSS can be found in Appendix 14.3.

2.2.2.5.  Limitations and biases
This abductive quantitative approach does not aim at confirming or rejecting specific
hypotheses deeply rooted in scientific literature. Rather, it is the data which guide the way to
any concepts and theories. This makes the questionnaire appears as an exploratory tool to
confirm (or not) the qualitative findings while further exploring others. This, in return, may
limit generalizability of the results to the case at hand, although in-case validity can be shown

(see chapter 4.3.5.4.).
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While all relevant dimensions of boundary spanning in learning were addressed (conditions,
activities, scope of boundary spanning and leadership/culture change), the level of questions
had to be formulated in an empirical way that may sound somehow superficial with regards to
boundary spanning, as the respondents were supposed to not be familiar with boundary
spanning theory, nor were they all informed about the prior qualitative study. The exception
hereby were managers and select trainers, some of whom were involved in the qualitative

research part.

As to possible bias, this was strictly controlled by pre-testing the survey with subject matter
specialists who normally do surveys in this VET department, and who were also used to the
qualitative study. Their job was to do a pre-assessment for clarity, neutral tone, practical
relevance, and context as well as feasibility regarding workers’ council permission. In some
questions, additional explanation was offered prior to the question to clarify the context or the

specific purpose. This was added based on feedback of the departmental subject matter experts.

Further quality gates were the following:

e A pre-test with one of the interviewed VET trainers, which took place on October 28,
2021, to ensure clarity and understanding from a peer group perspective.

e A discussion regarding the quantitative research findings in the management team on
January 26, 2022, and the worker’s council apprenticeship committee on February 1,

2022.
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3. Context of the case study: VET in a high-technology MNE

In the previous chapter, it was established why a case study design was chosen to explore the
research question of this thesis. This chapter presents the single case study and discusses what
makes it special as well as suitable in this research context, and how to describe the context of
the case study for the reader to follow and to relate to the empirical data of the qualitative and

quantitative studies.

The company in the focus of this thesis is a high-tech multi-national enterprise of German

origin.

Why German? In Germany, the dual vocational education and training system with dual
apprentices and, nowadays, dual study programs (DSP), has a long-standing tradition, as
explained in the introduction. The company which is the object of this study, trains apprentices
and dual students in high numbers each year (in average 3.600 learners p.a.) and has experience
with VET operations while managing a large staff of VET trainers. Due to the size of its VET
operations in Germany, there is a sufficiently large research population (ca. 150 VET trainers,
ca. 30 managers) and there is relevant organizational breadth and depth of the team to be
studied, whereas there are only a few if any truly comparable VET organizations in Germany

and worldwide.

Why an MNE? The size of the operations of the MNE as well as the VET department itself

warrant many organizational boundaries, as illustrated in Figure 2.

Why a high-tech company? The company has been undergoing deep-rooted changes in terms
of digital transformation and learning, as will be outlined hereinafter. There is relevant
occurrence of digital transformation-induced creativity, learning and innovation throughout the

organization.

Why this particular company? As already detailed in the previous chapters, the researcher-
author is the manager of the German VET department and therefore has access to data, players,
and other insights. Such detailed empirical data are relevant to a DBA thesis that strives to
establish practice-oriented knowledge deeply rooted in research theory, thereby contributing to

management theory and practice.
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For organizational analysis of the case, the 7-S-framework introduced in chapter 1.1.1. is used

in the following.

3.1. Structure

The VET department is set up as a global entity situated in the HR department, with a German
and an international department as well as a Global Strategies and Processes Team supporting
both departments. As per the fiscal numbers in 2021, the German VET department has by far
the largest operations (~250 department members), compared to other countries the MNE
operates in. It provides training and education for approx. 3.600 apprentices and dual students
in average per year in 20 training centers throughout Germany. Due to the refugee crisis in
2015, the German VET department has also provided special six months training classes for
young refugees, to prepare them for industrial apprenticeships (Ofstad and Wolf, 2017), since
2016.

The 20 training centers act as loosely coupled systems (see chapter 1.1.1) because of their both
separate and joint characteristics. Each training center has its own history and vocational focus

and slightly different culture.

., This is something I have realized as I lived in different locations myself —
each region stands for its own identity. And personally, I appreciate to have
and to hold up and preserve an own culture. Therefore, [ would not like it if

a shared culture led to a shared identity.”” (Interview partner P10)

The training centers are organized into seven regions (Figure 19).

Vocational Education

Quall
and Training* Global —

VET

VET Germany Global Strategy VET International
and Portfolio

Region 1 Region 2 Region 3 Governance and IT and processes Portfolio Management
Reporting

Region 4 Region § Region 6

Region 7 Cross-regional
services

Figure 19: Organizational structure, VET department, case study
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Each regional manager has between two and six training centers to manage, offering training
for occupations such as electrician, fitter, IT operators for system integration (in German:
“Fachinformatiker fiir Systemintegration™), etc., in each training center. There is a strong focus
on mechanical and electronical trades. Dual study programs include, for example, Bachelors in

Engineering, IT, and Digital Business Management.

Customers are mostly internal, i.e., these are managers in the regional entities, e.g., in the
factories, sales or service organizations, in accounting or HR, who have apprentices and dual
students as part of their team members. The latter spend part of their time in the VET training
centers, such that training lessons can be scaled effectively and skills can be taught and
practiced without negatively affecting productivity in the departments. Some customers are also
external customers who pay the company for the service of training their apprentices when they

are not at vocational school or scheduled ot work in the customers’ departments.

A cross-regional shared-services team within the German VET department is responsible for
all cross-regional processes, such as apprentice marketing, recruiting, sales, and growing

activities in technical upskilling and reskilling for — mostly blue-collar — employees.

Apprentices and dual students report to their respective business departments’ managers (e.g.,
production team X, or accounting team y). They are sent to the VET department for training.
They spend about one third of their time in the VET department, one third of their time in
vocational school or universities of applied sciences, and another third of their time in practice
in their respective business departments. The VET department coordinates most VET activities
for the apprentices and DS. This includes vocational school arrangements, schedule of practice
phases in the business (e.g., shop floor), feedback loops and performance evaluation for the
practical work in the training centers. During the time when they work in the respective business
departments side-by-side with their future colleagues, they are under the responsibility of the
respective business line managers, who also pay the apprentices’ wages during the 2 through

3.5-year apprenticeship (dual studies up to 4 years) duration.

3.2. Strategy

Prior to 2015, the VET department regions and training centers were organized as profit centers.
Sometimes, they competed for the same (internal or external) customer. As an example, some

managers from North-Rhine Westphalia wanted a dual student from the Duale Hochschule
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Baden-Wiirttemberg (DHBW) rather from a North-Rhine Westphalia university, because they
preferred the setup, length, or specialty of the DHBW offering. A training center, however,
would offer collaborations with regional universities to reduce complexity and limit travel
costs. It took careful negotiations among the training centers and customers to balance out
customers interests with those of the profit-center driven training centers at the time, because

internally, the regional structure defined which training center was teaching the apprentices.

Prior to 2015, the number of average learners per year was almost double compared to 2020.
The number and size of the training centers and regions as well as a quasi-competitive structure

made co-operation across boundaries simply not practical.

,, ... many of us, i.e., those who have been here for a long time, have been
socialized in a certain way. In other words: in the regions, we tried to
secure our business, our own business, hence, we did not think in training
center locations, but in regions, well, if [ am honest, as a bigger region with
many locations, we actually primarily looked at our location, secondly at
our region, and afterwards came the focus on us as a country-wide team.”

(Interview partner 10)

In 2016, a strong focus was put on digitalization topics as well as on internal customers’ needs
and demand-driven apprenticeship numbers. This means, numbers as predicted by the
businesses during their long-term personnel management process, and no surplus apprentices
who might not remain with the company after the end of the apprenticeship, are hired. This
changed the management framework and required a downsizing of VET operations in
Germany. Prior to 2016, about one third of the VET operations had been carried out for external
customers, respectively external apprentices. With focus on internal customers’ needs, the

external business was also consequently scaled back.

Throughout 2021, almost half of the jobs in the VET department were carved out to spin-offs,
reduced-in-force or re-organized. This put a rift between management and trainers because the
new strategy was perceived as something which was implemented against the staff, leading to

downsizing, early retirements, and spin-offs, effectively reducing capacity.

This reduced capacity makes cooperation across regions and training centers vital for success
and provides for a more flexible setup of training centers, while focusing on overall goals and
profit, rather than on profit and goal achievement on a training-center level. The profit goals of

the regional managers are consequently adapted and set up as shared goals, aiming for collective
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performance achievements vs. regional optima to the detriment of overall cost savings. As an
example, it is positively acknowledged nowadays if trainings centers pool resources and/or
occupations to economize on resources, rather than jealously counting that the neighboring

training center does not have more apprentices than the own one.
Two examples will underline such co-operational strategies on an operative level:

@) The need to invest in new equipment to provide adequate training facilities increased,
but some equipment had to be shared across regions because of the cost. Again, more
cooperation was needed across training centers, which required boundary spanning. For specific
classes, equipment is sent to the training center, or apprentices go to another training center, if

equipment is not shippable.

., Well, we closed our metal workshop. That means that a part of the
mechanical systems, as a [teaching] topic, was eliminated. We have no
equipment, no trainer any longer. That is just that. Well, ok, and then I
asked the whole region: “Does anyone still have trainers who can teach

this, and the relevant equipment?” And the colleague who had asked [me],
“Attention here, we need this in the mechatronics area, can we just buy
this?” He realized by himself that this did not make sense, because that
would have meant 35k€ times x for class equipment. And say, for teaching
this topic two weeks a year, this does not sound efficient to me. Then we
simply asked other locations and voila, it works, but it is not common [ ...],
but probably it is not in people’s heads because we can go a long way by
ourselves, about 8§0%-90% we can do ourselves, and for the remaining 10%

it is [about asking others to cooperate]...!” (Interview partner P11)

(2)  Notevery training center can offer the variety of occupations needed to satisfy customer
needs. Hence, cooperation is needed to maintain the offer for internal customers. As an
example, the commercial apprenticeships were re-organized in one single group consisting of
apprentices from different training centers and regions, who are all trained in one training
center, with certain virtual vocational school elements. This allows them to spend a relatively
large amount of VET weeks in their home base, without incurring excessive travel costs. As the
company maintains a few private vocational schools itself, such curriculum and scheduling

optimization is possible.

Similarly, a regional class with distance education was set up for IT specialists.
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v ... Such a model like IT specialists carried out as distance education like
the setup in M would have been torpedoed 10 years ago.” (Interview

partner P10)

3.3.Superordinate Goals

“The VET department as partner of the business lines strives to provide strong dual VET with
high quality, competency-orientation, and the right mindset, in order to guarantee the pipeline
of young talents for the company in Germany.” This mission statement of the VET department
of 2019 has been amended a year later, reflecting pandemic conditions and the potential new
normal corporate world afterwards, to include Virtualization in VET offers a significant

contribution to self-oriented learning of tomorrow’s employees (Internal document, 2020).

In recent years and months, the topic of employability has become a company priority and an
integral part of its corporate social responsibility. This concerns initial corporate learning (i.e.,
dual VET) as well as continuous corporate learning (upskilling, reskilling). In this context,
digital learning platforms play an increasingly important role (see chapter 1.2.2.), not just in
pandemic times, but also from a strategic corporate learning perspective. The company has its
own global DLP with more than 60,000 learning nuggets. Learning nuggets are micro-
credentials, lasting between 5-10 minutes sometimes, to facilitate and fit learning elements into

the daily agenda of employees.

One of the management board’s objectives, i.e., increasing digital learning hours per employee,
has been implemented since 2020. Consequently, goals, implementation and reporting of
learning activities have gained significantly more importance throughout the company. Until

2025, the amount of digital learning hours per employee worldwide is to be doubled.

Currently, the VET department takes on increasing responsibility in the upskilling and
reskilling arena, to train skilled and un-skilled, notably blue-collar workers concerning
technical and digitalization topics to counteract future employability problems. These
endeavors need to be balanced out against capacities needed for dual VET. The VET
department also puts suitable content onto the internal DLP for technical upskilling training
(Bundesvereinigung der deutschen Arbeitgeberverbdnde, 2021). Here, synergies are possible

with dual VET contents, which are hosted on a separate platform.

When it comes to the learners in the VET department — apprentices and dual students — the VET

leadership team has been carrying out satisfaction surveys since 2019 with the entire cohort of
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absolvents each year. Raising the motivation of learners was a topic of focus and a departmental
collective goal in 2020 and 2021, as the average score was 2,5 (with 1 being best and 5 being
worst) in 2019 and 2,6 in 2020. In 2021, thanks to collaborative efforts of the entire VET team,
a modernized curriculum with enhancements regarding digital technologies, process changes
and better cooperation of all stakeholders involved in VET, the score could be significantly
improved to 2,3. In addition, the voice of the learners was solicited in two surveys regarding

digital learning following the pandemic-induced virtualization of apprenticeships.?

3.4.Systems and Processes

When the company made digitalization an explicit part of the company strategy in 2014, the
VET department reassessed and amended the curricula and reformulated its mission: customer
focus. This so-called digitalization roadmap was started in 2015 with an assessment of which
topics will be required in future curricula, together with internal and external stakeholders. All
occupations were analyzed and amended in the following years. The department has a product
lifecycle management (PLM) team, which develops new learning products for VET training.
The PLM process with innovation radar, product development process and roll-out was adapted
in the following and new and amended curricula were launched with the 2017 intake of
apprentices (Hollatz and Ofstad, 2021). Since 2017, every two years a reassessment of
innovation radar activities and, consecutively, of the VET product development activities, is
being carried out. Regular customer panels provide for intermediate input, so that relevant
trends can be implemented as needed. As an example of internal customer voice being heard, a
special focus in one occupation in the electronical field was introduced by 2021, i.e.,

“Electronics technician IT/IoT for Building Technologies”.

Systems have also been actively changed: the backbone VET enterprise resource planning
(ERP) had been provided by a proprietary system until 2019, when the decision was taken to
exchange it for software-as-a-service off-the shelf standard VET solutions. This again counts
as self-induced change, which is perceived by some as cumbersome. It certainly asks for
additional energy because trainers and planners must get adapted to a new system. Rolling out

these new education management solutions in an agile manner, i.e., with somewhat flexible

2 see https://www.linkedin.com/feed/update/urn:li:activity:6790285305833373696/ (published on April 20,
2021) and https://www.linkedin.com/pulse/offering-outstanding-learner-experience-newwork-dual-education/
(published on July 9, 2020)
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deadline and functionality packages, poses an additional communication and acceptance

challenge. Such changes may lead to uncertainty and dissatisfaction for some who ask:

“What do you do with our beautiful organization?” (Interview partner P4)

3.5. Staff and skills

Turnover, i.e., natural attrition in the department has traditionally been at < 3%; hence, teams
were rather stable. Besides, German labor laws allow lay-offs only if there is personal fault or

adverse corporate financial conditions that make lay-offs inevitable.

Train-the-trainer activities were mostly classroom teaching affairs, sometimes lasting a week,
often centrally organized by the VET department’s headquarters staff. Roll-out of a new product
(aka, a new occupation) or simply adding skills to the occupation’s curriculum based on internal
customer input, means providing for the right equipment and, more importantly yet, training
the trainer concerning the new topics. This has proven to be an on-going activity, which the

VET management team continues to put a lot of focus on.

“People stay in VET for a long time, i.e., as a VET trainer, I am not doing a
new job after three years, [...] if [ look how long VET trainer colleagues
stay with us, then we talk about a two-digit number of years and many of

those grew up in the old world. Where regulations did not constantly
change, but where one actually could teach the same stuff for years. These
times are simply gone. And this is, in my point of view, the biggest
challenge, to bring the VET trainers into the boat respectively, to smarten
them up, such that they can transfer new know-how to young apprentices

accordingly.” (Interview partner P7)

The speed of digital transformation requires train-the-trainer efforts far beyond what was
needed previously. For most of the innovative topics, classroom training does not exist yet.
Therefore, learning-by-doing, learning-by-job-shadowing, and learning from internal experts-
increased. All these facets require boundary spanning capacities. To foster learning from each
other, every other Wednesday a virtual New Normal Great Teaching session has been organized
by VET headquarters: the various trainers from various training centers presented content or
methods. This was so successful that it has been set up for the international VET operations a

year later. Starting in October 2021, half-day learning day appointments were established and
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offered to the entire German trainer community as an action research element, where the author-
department manager reflected on one of the qualitative outcomes that indicated a lack of time

for training.

Due to the scarcity of trainers in some expert fields and training centers because of the reduction
in force, trainers-specialists work across regions more than before. This required boundary
spanning to bridge across the different training center cultures and mindsets because each
training center mentality is different. Another reason for more learning of VET trainers lies in
a changed VET philosophy and systematics: the local trainers are supposed to teach more
holistic competency fields including new topics — and new values — starting in 2021. Examples
here are “Lean Management” or “Introduction into Digitalization and Networking” topics,
which are supposed to be trained by all trainers, even though it might not be their specialty. The

following quote illustrates the change in values:

,» When training started at 7 a.m. in the morning and ended at 3:45 p.m.,
then it really ended at 3:45 p.m. Rather, there was a problem if anyone was
still present after 4:00 p.m. And this is for me a great example regarding
mindset, which cannot hold up today. Well, because finally eventually, this
is about finding solutions in every function and the working day should be
aiming at finding solutions. And this is why this example with working time
is so striking, where I say, there is culture change noticeable, because we
want to use our new VET philosophy, which we just defined, to consciously
create more freedom for autonomous learning, specifically for the year two
apprentices. Project-based learning, overarching learning as well. And this
is, to my belief, exactly the culture change we need here, because a young
person who gets into his first job and thinks, it starts at 8:00 a.m. sharp and
in the evening, it doesn’t go longer than eight hours, and counts down, will
have a general problem. And in parallel to “how do I go about work?”, this
has to be about “how to acquire the competences needed for problem-

solving?” We must pass on this mindset to our boys and girls.”

(Interview partner 6)

Given the rather recent experience of down-sizing activities, employees realize how relevant it
is for their jobs to continue to learn new topics, technologies, and methods. However, due to
the same activities, capacity load is high, and finding time for learning can be seen as a

challenge for some.
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It is also worthwhile to note that VET management stresses the importance of networking

beyond VET to the business lines (which are internal customers). Therefore, trainers may feel

coerced and stressed by subjective norms, job relevance, output quality and result

demonstrability without realizing that learning side-by-side with the learners is possible and it

is about methods, problem-solving and creativity, not knowledge alone.

“The main problem is the whole new know-how which needs to be taught
now, which is, in some phases, not done by the VET trainers any longer.
This concerns many VET trainers, who say: “Man, I do not know any
longer what to teach these apprentices.” So, you see again, that methods of
teaching have fundamentally changed. I teach occupational groundwork,
say, until the part 1 exam, where the basics are set, and then actually this
moves into the development phase, where one must really motivate the
learners to tackle new technologies. The VET trainer must realize that it is

absolutely no longer necessary to master, say 100%.” (Interview partner 1)
To some extent, this may lead to fear regarding change:

“Certainly, fear of change is present. Not for everybody.”

(Interview partner P15)

Managers realize that this implies a task for them:

“... there is a lot of fear playing out and yes, I believe that can be managed
by leadership, that can one do with many talks, [ believe, here and there it
is really a very personal level which needs to be addressed, but fear is

certainly a big factor, yes.” (Interview partner P14)

3.6. Style and culture

In recent years, not only has the content been regularly adapted and amended, but in 2020, a

project was also started to reassess the didactic foundations of the corporate dual VET activities.

How to teach VET contents? How can trainers support learners? How to prepare learners best

for a career in the company?

The project’s name — COPED (acronym for competence and project-oriented education) —

gives an indication of what will be relevant in the future. While project-oriented VET learning

remains a central pillar of the future, this new VET philosophy puts the individual competencies
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and needs of the learners in the focus more than before. It also gives the trainer more flexibility
as to the schedule and duration of the learning units. Another important change concerns the
overall responsibility of the VET trainer for a competency field (> 15 weeks), where he or she
is now fully responsible. In former times, many VET trainers were only in apprentice groups
for a few days or weeks, focusing on their respective specialties (e.g., hydraulics, network
security, lean management). At the same time, COPED emphasizes the young learners’
responsibility for their own learning success, and the road to self-oriented learning will be
paved, in order to prepare them for their future as a full-time employee, ready for upskilling

and digital learning platforms.

For a summary illustration, which was shown during an all-VET employee meeting in Germany

in February 2021, please refer to Figure 20.

COPED Success Formula

VET philosophy
= Holistic responsibility of VET trainer
* Individual competency enhancement
of learners
Customer orientation

‘
£ ® =
» Closer to the apprentice... |
» Learner on center stage... " X
- Flexibility ... -
» Responsibility ... <
» Room for creativity ... " I =

» Job enrichment ...

Figure 20: New VET philosophy (internal document, 2021).

It is worthwhile to note that the VET department deals with the many changes (re-
dimensionalization, digitalization roadmap, refugees’ classes, COPED, blue collar upskilling)

by setting up virtual project teams (refer to chapter 1.1.1.).

“And we have a culture change, we have a transformation process within
the company and I, personally, like the notion of ‘change concerned people

into involved people’ in this context.” (Interview partner P1()
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The communication style has become rather open, and leadership strives to be participative, to
help alleviate the capacity load and nurture willingness to change on all levels. Many projects
are done in an agile manner without knowing the output (when, what specifically, and how)
completely, and teamwork is the predominant way of working to deal with what the
organization sees as challenges: DT-induced paradigm shift in VET, which corresponds to
constant change, in a VUCA environment. Volatility such as re-dimensionalization or increased
activities in upskilling and reskilling; unpredictability, such as future intake of apprentices or
breadth and depth of upskilling needs; complexity, because many projects overlap and depend
on each other, as well as ambiguity, as the future cannot be easily anticipated, and pandemic
conditions prevent a clear-cut roadmap for going back to normal or proceeding to what the

company management team refers to as the New Normal.

Having illustrated the case at hand in times of digital transformation and cultural change, the
next chapter will be dedicated to the specific findings of the case study carried out with
employees in the abovementioned case. How and why does boundary spanning occur between
traditional VET and new forms of education in the context of digital transformation and new

learning ecosystems?
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4. Research findings

Mixed methods research findings are presented as they occurred during the research phases.
Research started qualitatively, with 21 semi-structured interviews. Results of the qualitative
analysis are presented in chapter 4.1. A survey with 175 answers followed. Results thereof are
presented in chapter 4.2. Integrating both qualitative and quantitative findings will be discussed

in the mixed methods result section in chapter 4.3.

4.1 Qualitative findings: What to find in this case on boundary spanning?

4.1.1. 6Canalysis
Among the possibilities offered by Grounded Theory, the 6C “coding paradigm” (Corbin and
Strauss, 1990, p. 423) was chosen because it was an apt approach to get an overview of the
general concept via open coding of qualitative data. The two most relevant references per

category or subcategory can be found in the appendix Al. Figure 21 illustrates the model.

Context:
Barriers — Fear — Team spirit — Hierarchy — Laws and regulations

Cause: Concept: Consequence:
* Trainers need to secure Boundary Spanning-in- s * Scaffolding

(new) competencies at . :

fraining centers learning (informal) * More freedom and

. . variety in learning

+ Transformational ContlngenCY- MindsatiCult

challenge ‘ - Foster opportunities (e.g. meetings, C'|1nansee inli/éj;-e

projects) to build up and nurture g

» Changing self-

conception of trainers formal boundary spanning « Value add for the
« Look for boundary spanning company (Speed,
qualities when recruiting trainers Employability,

alue/incentivize bo Sustained VET
spanning by trainers operations)

« \/alue/incentivize hnundary

« Nominate formal boundary
spanners

Conditions:
Leadership — Values — Mindset — Flexibility — Trust

Figure 21: Understanding how and why boundary spanning occurs, 21 interviews (Corbin and Strauss, 1990; MacDonald,
2001)

In the following, the 6C categories will be presented. For all categories there is an extensive list

of all categories, topics within the categories and two typical quotes in Appendix Al.
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4.1.1.1. 6C — Causes

In terms of causes of boundary spanning in VET, extrinsic and intrinsic causes (motivations)

could be found.

VET Trainers need to secure (new) competencies at training centers to ensure the
training center can be run, and because they have an intrinsic need to do life-long
learning. New competencies include for example technologies such as robotics, additive
manufacturing, digital automation, edge, cloud, but also methodic knowledge about
virtual and hybrid learning formats, gamification software, with creative formats such
as reverse teaching (apprentices teach trainers) or common exploration of topics without
the trainer having the solution ready. This is a comment specifically relating to small
training centers, who do not have the personnel capacity of bigger training centers.
Therefore, every trainer needs to be a generalist rather than cultivating a specialty (e.g.,

in hydraulics, or embedded systems).

“Even in their free time they do continuous education. This life-long

learning for them is not just a flowery phrase, this is life for them.’

(Interview partner P3)

Their self-conception changes due to the new role required from them externally to
convey new competencies as coaches in a holistic manner and, internally, because their

self-confidence and courage increases.

“Life of a VET trainer changes, in my opinion, respectively, has already
changed substantially. Isolated (,, Island ) competency is something we do
not need any longer. A VET trainer must be able to convey comprehensive

knowhow, and even sometimes has to admit, if he is not the expert in one

special area, exactly that. Maybe he teaches together with a colleague,
maybe he searches for solutions or asks colleagues. Those may be experts
in this domain [...]Without saying that this lesson cannot be taught by me.
That can serve as an example for the boys and girls how to come to a
solution without trying to dodge the responsibility.”

(Interview partner P6)
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o Transformational changes on the meta-level are referred here. Interview partners speak
about a “balancing act” of all these changes which are challenging to manage. These
include digitalization, COVID-19, speed of operations, or the conflict of a rigid VET
law facing dynamic conditions in a modern high-tech MNE (all external changes).
Interviewees also mention the different expectations that a VET department faces today
in such a MNE (i.e., to convey training not only for apprentices and dual students, but

also to employees in need of upskilling/reskilling). These would be internal changes.

These causes cannot be answered by traditional learning units but need new, sometimes

improvised, often spontaneous learning by boundary-spanning.

4.1.1.2. 6C — Context

The context, in which this happens, can be characterized as follows. The context is highly

dependent on the perceived situation of the interview partners at the different training centers.

e Barriers are mentioned by 18 out of 21 interview partners. Hierarchy can be perceived
as a barrier. On numerous occasions, the lack of time was perceived as a barrier, which
did not allow for new knowledge and competencies.

o Fear is expressed by many interview partners (13/21), with various facets: fear about
being laid off, fear about making mistakes and losing face, learning new things, about
not being accepted by the learners any longer due to age, and fear about getting
additional tasks.

o Team Spirit is voiced to be dependent of group constellation and size. If the team spirit
is good and there is trust, boundary spanning in learning seems easy. On the other side,

team members not open to change may have an effect on the total team. As P13 puts it:

,, You are always as open to change as the people in your environment.”

(Interview partner P13)

e Hierarchy power and structures are described to have decreased by importance in the
last years and replaced by trust.

o Laws and regulations refer to the legislative framework of VET in Germany, but also
is perceived by some as a safe framework in which to operate, while flexibility and

freedom in learning is seen as risk.
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4.1.1.3. 6C—Concept
The concept of boundary spanning-in-learning is described in ample words by all interview

partners. This central phenomenon is a result of selective coding asking for the “core category”

(Corbin and Strauss, 1990, p. 424).

e Boundary spanning in learning can happen informally or formally. During the pandemic,
informal boundary spanning in learning situations often had to be formalized due to the
lack of opportunity to meet.

e It can happen within a site or across different sites or between a site and headquarters.

e There is also boundary spanning in learning towards the businesses.

The core concept has been defined as boundary-spanning-in-learning. Albeit the focus is here
on informal (spontaneous) boundary spanning, the frontier between informal and formal is
somewhat blurry. Informal boundary spanning has had to be formalized because of pandemic
home office conditions for instance. In other examples, one training center manager invokes
formal boundary spanning situations where employees of one training center meet to learn
together, and after some efforts this endeavor becomes routine and easiness that allows for it to

be described as informal:

“We talk a lot about it, we are in a dialogue, that I strive to keep up
continuously. With regards to learning it is the path I took: I started with
little nuggets, really, did not paint the whole picture because that might
have been depressing, but rather tried a bit to visualize the dialogue
together. What are the next little steps? And then aim at small success
stories, say, this is a tool I have learned to master, and it works. In the next
step, 1 will deep-dive into 3D printing, and then I share this. We had such
nuggets. One of the team members is really fit in terms of robotics. And then
we said ,, OK, this one does a two-hour training in the afternoon”, while the
apprentices were tied up with some safety training. This time we use, even
the team assistant participated, such that really everybody knew what this
was about. And everyone participated. Then there was another part where
we said: ,, Ok, and now we do 3D printing.” And not just this ,, I got it “, but
rather this successful feeling of “I could teach this.”. That was the value-

add.” (Interview partner P15)
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4.1.1.4. 6C - Contingency

Contingency actions include:

o Formal opportunities to build up and nurture formal boundary spanning, As P18 puts
it:

“We have the transfer of knowledge of managers as a fixed appointment in
the regional meeting. That is where you exchange, of course the experts
also exchange [information] and managers as well, via MS Teams, via

projects.” (Interview partner P18)

o Looking for boundary spanning qualities when recruiting trainers. According to P6,
social competencies are deemed as important as technical expertise.

o Value/incentivize boundary spanning by trainers is not done a lot. P21, a junior manager
driving a cross-regional project, described what made the project successful and how he

got everyone to interact and contribute:

“We really took notes and documented every best practice (no matter how
weird [ might have personally judged those practices), simply because we

wanted to express appreciation.” (Interview partner P21)
o Nominate formal boundary spanners.

The valuing and incentivizing of boundary spanning examples by trainers has not been
mentioned a lot. Although we are aware of the fact that boundary spanning is indeed welcome
and such qualities are entirely relevant when considering individuals’ promotions, it was neither
a spontaneous, widely discussed topic of the interviews, nor did the interview protocol convey
a question around incentivizing/valuing it specifically. The remuneration issue, i.e., promotion
or public praise for people who venture out and boundary span across teams or regions is added

here explicitly as a research-in-action element, based on the experience of the author.

4.1.1.5.  6C— Conditions
As to conditions in which boundary spanning in learning can be achieved, leadership, values,
mindset, and flexibility & trust are the subcategories identified after conducting all interviews.
Flexibility and trust seem interrelated with interviewees of a small size training centers (see

Table 10). Therefore, it is mentioned despite a low number of comments. Within leadership,
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role models, openness, empathy and the respectful relationship between manager and team
member were mentioned most often. to characterize what makes a difference in leadership. As
P7 and P8 put it, leadership is more at eye level and culture is open, with managers acting as

role models:

“Fundamentally, I can state that managers today are striving much more to
act at eye level with their staff.”

(Interview partner P7)

“Culture has definitely changed. It became more open, what, I think, is
appreciated by everyone. And this open culture, that is, I think, the same for
all. That is fun. That raises or keeps up motivation. [...] I think managers
should live this topic [as a role model] and ask for it.”

(Interview partner P8)

In terms of mindset, it is interesting to see how P19 describes the absence of jealousy and the

value of learning to be special in this department:

“I have never experienced in VET that anyone would block. To the
opposite: in VET, you always motivate. Here is a group. Here is the
opportunity. Either in small, simple courses or in job shadowing, in a
bigger setting, if you say, one really wants to attain another level of
education, a continuous education type of qualification, which allows
someone to continue to be employable in the everyday work environment. [
must say, this is different in this VET department compared to other

departments where I worked.” (Interview partner P19)

A central value of this department is quality-orientation and a sense of responsibility for the

causec:

“I think the trainer who says I ultimately stand in front of my group, and |
do this in a formal classroom setting and I wait until headquarters gives me
a VET curriculum how to convey my topics in a project setting or in a MS
Teams setting... because I do not have ideas how to do online VET
training ... I think this type of person, who, as matter of fact, acts like a first-

year apprentice (I am a bit catty now), that this type of person will not have
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a home in VET, because we have this quest for quality for our businesses.

Sounds brutal, but I am convinced of that.” (Interview partner P6)

4.1.1.6. 6C—Consequences

Consequences of boundary-spanning in learning are defined as:
e Scaffolding, i.e., bridging the skills gap with the help of other colleagues

“I must build coalitions, I must accept to a much further extent that I do not
know everything, Instead, I must [...] find someone suitable/...]. I must
consider this for the sake of the company. And the company benefits
because this network thinking, this systemic thinking provides a value-add.”

(Interview partner P3)

o More freedom and variety in learning

o An individual mindset / collective culture change in VET

o Value add for the company in terms of speed of implementation, employability of
apprentices, dual students and employees undergoing technical upskilling and

reskilling. It will also potentially lead to sustainability of future operations which is

important for managers: .

“We really want to [...] secure the future of our employees.” (Interview

partner P17)

Another topic is speed of implementation of new technological know-how:

“In the past we would have done it in a way that we would have set up a
product team and then we would have created ideas how to get these VET
things done ourselves. Of course, we would have looked left and right, who
could be our partners, professional didactic suppliers, but it does not work
this way [any longer]. You need to look faster: how is the topic positioned

in our business? Where can I get content from fast? Which options do 1

have to assess content where everyone agrees that this would be relevant
for all learners, vs. content which must be customized for technicians or
commercial clerks? And that is something where you would involve the

business, or the technology teams, because they have the contacts into the
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business, to play this network completely. On the other side you need to
watch out what others have done already, because you never start at zero.
We follow the business. Hence, what exists in the business, what exists
outside the business, in order not to start at zero? Well.” (Interview partner

P5)

It is worthwhile to note that there are no big differences as to size of training center and number

of perceptions uttered (refer to Table 10).

Training Center size small (n=7) | medium (n=9) | big (n=3) Total (19)
CAUSE - Need to secure competencies 2 0 0 2
CAUSE - Self-conception is changing 3 4 1 8
CAUSE - Transformational Challenge 6 8 3 17
CONCEPT - Boundary Spanning 7 9 3 19
CONDITION - Flexibility and Trust 2 0 0 2
CONDITION - Leadership 6 7 3 16
CONDITION - Mindset 1 7 1 9
CONDITIONS - Values 2 3 1 6
CONSEQUENCE - Culture and Mindset Change 5 5 2 12
CONSEQUENCE - Value-add for the company 3 5 2 10
CONTEXT 6 9 2 17
CONTINGENCY 4 2 1 7
Total 7 9 3 19
Distribution of probands in training centers (size) 33% 48% 19%

Distribution of comments across training centers (size) 37% 47% 16%

Table 10: 6C Model depending on training center size

4.1.2. Boundary Spanning Scaffolding Analysis
This analysis was not done without knowledge of current literature, in particular, Roberts and
Beamish’s (2017) Boundary Spanning Scaffolding Model. The Boundary Spanning Scaffolding
Model of Roberts and Beamish (2017) frames the conditions of boundary spanning in learning
as well as the activities towards the object of boundary spanning, i.e., the learner as main
dimensions of boundary spanning. Among conditions, abilities, persisting willingness and
opportunities are shown as themes. Activities are subdivided into cognitive learning

scaffolding, relational learning scaffolding and material learning scaffolding.
This was used as framework for the following qualitative analysis.

The model which can be established based on the qualitative interviews looks as follows:
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4.1.2.1.  Conditions

4.1.2.1.1. Ability
Ability as a second order construct as a condition of boundary spanning. It includes knowledge
and know-how, networkability across locations, learning aptitude, leadership abilities, social

competencies, self-awareness, and communication skills.

The deep-domain technical knowledge is valued highly by the interviewees, yet to be successful
in VET that is not deemed enough by the interviewees. Rather, didactical skills and
interpersonal skills are important to be a successful VET trainer. The interviewees admit that
in the past, the focus was often on technical skills. With the digitalization-induced topics and
learning entering the VET arena, the competency to interact and collaborate with colleagues to

enhance common knowledge in a team’s learning approach, has gained importance.

“...if I cannot establish a bridge in order to initiate exchange which can
afterwards be continued via collaboration tools [like MS Teams], I cannot

reach this cross-fertilization.” (Interview partner P6)

Further quotes for this theme of ability can be found in Table 11.

BOUNDARY SPANNING

SCAFFOLDING

1-Ability

1.01 Knowledge and Boundary spanners are persons with a certain background or experience and know-

Know-how how and knowledge to bring things together. (P5)

Either you are really a pro and deep into the domain details which can be trained as
an expertise, or else, you are didactically and methodologically so fit — this is the
answer then — then you need exactly this to take the other person’s hand. Maybe one
does not know better oneself but has experience or problem-solving strategies which
can be taught to others. In summary, really deep domain knowledge or exactly the
opposite, well not the opposite, but rather didactics, methods, and coaching
[knowledge]. (P21)

1.02 Networkability ~The relationship level is often present in locations, their environment, but because of
across locations the geographical distance not across locations. And if I cannot establish a bridge in
order to initiate exchange which can afterwards be continued via collaboration tools

[like MS Teams], I cannot reach this cross-fertilization. (P6)

These days, one has to value communication skills, this ability to talk, to network and
the ability to combine this, to lead and network... this is maybe more important than

the last technical aspect. (P3)
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BOUNDARY SPANNING

SCAFFOLDING

1.03 Learning
aptitude

1.04 Leadership

abilities

1.05 Social

competencies

1.06 Self awareness

1.07 Communication
Skills

Boundary spanners can acquire know-how independently, use modern media. (P6)

The IT guy, K13, does a lot via chats, via groups, via the internet, be it on Yammer or
Facebook-groups or any type of techie group, and he gets his info this way... or
whatever blogs, sometimes in English. He acquires the info this way and then
exchanges it with others. And if he has a problem he might discuss it in such groups.

(P12)

Boundary Spanners can act in the background/in second row successfully, while

setting the right direction and creating the right environment. (P4)

Actually, the social competency as “pusher” [German: der Treiber] to interact and

engage others, must be present. (P8)

These days, one has to value communication skills, this ability to talk, to network and
the ability to combine this, to lead and network... this is maybe more important than

the last technical aspect. (P3)

I think he has — how to say it — the required subtlety and sensitivity [German:
Fingerspitzengefiihl]. With most people, I dare say, he knows how they are doing: a
certain empathy — can I challenge him a little more? Should I ask first and use
scaffolding [German: den dariiber irgendwo hinfithren]? He observes very well, he

listens, he is very structured. (P12)

The main pillar is first and foremost that I know myself to some extent, that I am in

principle able to build up a network on a relational level. (P6)

They know that they have knowledge and that it is sensible to work on this

continuously and to take others along. (P3)

Once, there was a low point and we addressed this openly. We did a workshop and
analyzed why it did not work. What do we need to change and adapt? And we changed
the rules of the game a bit and that helped. This turned out to be the call for action
[German: Ruck] and a reassessment of priorities... well, what do we really want, do

you all want to still be part of the team? That helped. (P21)

...the colleagues who are really good - and this takes me back to the topic of “talking”
that I addressed before — well, good at talking, not only in their own organization, but

also across interface partners. (P6)

Table 11: Boundary Spanning Scaffolding — Abilities
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4.1.2.1.2. Persistent willingness
In addition to ability, persistent willingness is deemed a quality of a successful boundary
spanner (Roberts and Beamish, 2017). This second order construct is of particular interest for
this thesis, as it touches on the why of the research question. Why is someone willing to span

boundaries in learning?

The answers are somewhat more subtle than the causes indicated in 4.1.1. and relevant quotes
are shown in Table 12. This research shows that persisting willingness is characterized by the
willingness to create, expand, and share knowledge, and a passion for education because “it is
important for them” (Interview partner P3). Recognition is an extrinsic motivation. A sense of
responsibility for the quality of education is another, yet, intrinsic, motivation. One proband
stresses the learning community thought in the sense of a learning ecosystem where everyone

gives and takes:

“I did not have an order, I gave myself the order. I had the order to
implement and unify this topic in [training center] M. That was my order
and then I found myself the project topic. [...] It just happened this way. In
the beginning I imagined an ecosystem that functions just like this, which
works by itself, but that did not work. There was always someone, i.e., they
needed me in this role to actively build these bridges again and again and

pick up and create trust and show interest...”" (Interview partner P21)

BOUNDARY SPANNING

SCAFFOLDING

2-Persisting Willingness

2.01 Willingness to Boundary spanners expand their knowledge. It is important for them to let others
create, expand and participate in their knowledge (pedagogical streak) [...] Boundary spanners network
share knowledge with PLM organization and other regions, then multiply it in the local training center.

(P3)

To pick up this community thought and to claim that if we share things, we can move

along together. (P8)

2.02 Sense of This consciousness that I want high quality, that I want to do things well and right. I
responsibility for think this is the main driver. (P11)

quality in VET . .
Exactly, question of personality and maybe also background. How has someone

succeeded in this professional life so far? Were you ever productive and driven by
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BOUNDARY SPANNING

SCAFFOLDING

deadlines? Have you realized at any given point in time, for instance for people
working on the shop floor — well, even then you have differences, some production
lines are so-so, some are really tough. You realize this background when they do their
new job as VET trainer. How do they work? How are they driven to deliver, and how
have they realized the importance of deadlines and internalized the challenging
attitude? Or are they easy going and think one way or another this will clear out...

That represents attitude and of course that resides in their personal biography. (P17)

2.03 Recognition If you are now in a position to help other people, then your personal rank, the social
rank, increases, because the knowing part is... has a certain power or function or

whatever. (P17)

Because he could put himself onstage. For instance, he takes a video of this topics and

invites the managers [...] Partly, this is about recognition. (P13)

2.04 Passion 1 did not have an order; I gave myself the order. I had the order to implement and unify
this topic in [training center] M. That was my order and then I found myself the project
topic. [...] It just happened this way. In the beginning I imagined an ecosystem that
functions just like this, which works by itself, but that did not work. There was always
someone, i.e., they needed me in this role to actively build these bridges again and

again and pick up and create trust and shows interest...(P21)

This urge, this can also be loud enthusiasm. Enthusiasm, which I carry to the outside.

(P4)

Table 12: Boundary Spanning Scaffolding - Persistent Willingness

4.1.2.1.3. Opportunities
Opportunities for learning exist and are typically triggered by managers. As these are examples
that may be relevant in terms of managerial recommendations in chapter 5, the author makes
an explicit exception to the rule described in chapter 2.2.1.6. that there should be two quotes
each for a first order construct. Rather, these are seen as examples-of-practice worthwhile being

mentioned here.

The interview partners mentioned many opportunities for boundary spanning in learning. From
their managerial practice, they talked about many occasions where learning from colleagues

was possible and effective. For instance, they mentioned learning in situations of:

e Setting up projects, or expert teams. This can be useful when a new topic or

occupation must be filled with learning content, as P3 describes:
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“There are those whom I mentioned, who do this [boundary spanning] in
the region, no question, in all regions, in all training centers. But cross-
regional — then they must have actively been involved in projects, in PLM

or in sub-ordinated projects, where they cooperate.” (Interview partner P3)

Job rotation, i.e., switching places for trainers by assigning them for a certain time
in a different training center.

Intra-group learning from people with different professional backgrounds, e.g.,
trainers with an academic background learn from trainers with a factory background
or vice versa.

Job shadowing, i.e., following a colleague during a specified timeframe (e.g., 2 days)
through everything he or she does.

Job Sharing, i.e., doing a job together for instance in phases of transition from active
to passive work and for onboarding new employees.

Tandem teaching, i.e., teaching a class together.

This attitude of expectation — ,,I take a course for a week and then [ know it
and can teach this a week after”’— this does not work. I wish that there were
tandems that formed, such that one would not need to go into a new
[training] situation alone. Instead, tandems form, maybe across locations,
and certain curricula can be taught in a team. Just implement it. Well, it
does not work this way in this VET department, I must say. (Interview

partner P14)

Cross-regional virtual trainings, i.e., setting up opportunities for trainers in two or
more regions.
Setting up virtual platforms/communities. Here DLPs or communities-of practice-

oriented SNS solutions are useful.

A lack of opportunity is explicitly mentioned in some interviews as a hindrance to boundary

spanning in learning. This lack translates to a lack of free time. All relevant quotes on

opportunities can be seen in Table 13.
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BOUNDARY SPANNING

SCAFFOLDING

3-Opportunity

3.01 by setting up

projects

3.02 by job

rotation

3.03 by intra-
group learning
from people with
different
professional

background

There are those whom I mentioned, who do this [boundary spanning] in the region, no
question, in all regions, in all training centers. But cross-regionally — then they must have
actively been involved in projects, in PLM or in sub-ordinated projects, where they

cooperate. (P3)

We had worked ourselves into the details, I did half a year of product development
[curricula development]. I worked with the manufacturing plant and had the background.
I did not know everything 100%, because this was a very complex plant [...] what we
knew we got across, we taught him [the colleague] and yes, then he got on very well in
the project and the second time, during the job shadowing, it went relatively well. Almost
everything that was needed he could already do by himself. This worked well and he
learned the ropes quickly. I think this is simply a value-add to have someone else to ask,

different from what to expect in an official training course [by an external provider]. (P20)

These are our visionaries, they think it through, they develop the course material, and they
have the task to multiply their knowledge in the VET community and to transfer it among

their colleagues at the same local site and at other sites. (P16)

I would favor such exchange beyond the VET department. Of course, I cannot decide this
beyond my own area of responsibility. I cannot say, you on the factory floor, you take a
VET trainer now, but it would be a great thing, if a VET trainer, for instance, could work
together with automation engineers for three months, such that they could conceptualize
a real plant. And maybe take responsibility for programming one unit, or something like
that? As we are more on a basic level, it would be a good think to work with the pros
under real conditions. In my opinion, that should be done in all functions in our region...
Electronics, development, R&D. We have engineers that do commissioning... We should

be able to find a suitable functional department for all facets of VET. (P11)

One variant of job rotation, if you see it this way, is to see how we teach the same thing
in other local training centers. It may be another application, another manager, whatever,
but in principle, there is nothing worse than doing the same thing 15-20 years. Therefore,

job exchange or something like this? (P11)

Boundary spanning can happen at the same training center. Colleagues with factory and

academic backgrounds learn from each other. (P1)

In the beginning [...], we started to establish that we identified even the small things that
we needed someone to look into. And then, that person would offer half an hour to teach
others. This was meant to establish a learning from each other of certain knowhow in
everyday situations. Sometimes we did it via MS Teams, sometimes via MS Planner or
whatever [...] whatever is needed in a daily context, such that one person makes a deep-

dive and conveys his knowledge to others in a structured order. (P15)
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BOUNDARY SPANNING

SCAFFOLDING

3.04 by
shadowing

German:

job

[in

“Hospitation”]

3.05 by

sharing

job

3.06 by tandem

teaching

3.07 by
regional

trainings

Cross-

virtual

I must say, we have now two younger colleagues, that was by coincidence. Truly, I must
be careful to say, this was the reason. But with these two the topic of job shadowing got
started because they started to sit in other trainers’ courses. Then, of course, other
colleagues picked up the idea “Great, then I go and see how one teaches different topics,

whatever, “single phase alternating current techniques or else.” (P11)
Well, as I said, this job shadowing across locations is ok. (P19)

Why we do this? [...] Maybe sometimes it is because one says there is someone whom

we could help by asking him to adopt this role of helping someone else. (P16)

Well, this job sharing would be interesting, even if one must clearly say that one is not
willing to go to work somewhere else once one has a certain age. OK, maybe we take age
out of the equation. We have people with local roots, they have obligations, they do not
want to go to M four, five weeks or change from M to W or just don’t want to get to know

new conditions. (P19)

But analogous to how you say, “travelling instructs”, where you get new impressions, in
my experience no matter in which area or company where I worked, no matter in which
department, which training center, you always get new impulses. Potentially, because
something is new, where one says ,,OK, I don’t know this. This is interesting. Or I can do
better...” This way, I keep my knowledge up to date, such that what I do and the way I
do it is good. That can be the realization. (P19)

This attitude of expectation —,,I take a course for a week and then I know it and can teach
this a week after”— this does not work. I wish that there were tandems that formed, such
that one did not need to go into a new [training] situation alone. Instead, tandems form,
maybe across locations, and certain curricula can be taught in a team. Just implement it.

Well, it does not work this way in this VET department, I must say. (P14)

There are these tandems you mentioned, young and old, this is used for continuous
education of elderly people... the one who will leave teaches the young one. One always
says: new brooms sweep clean, but the old ones know the corners. Exactly this old
knowhow, those corners, must be transferred to the young colleagues, I think this is
important. In contrast, transferring the new brooming technique [to remain in this picture]
to the older colleagues — look, here is something new. That is also important, and this is
why such a tandem between old and new is so interesting. I also think it is interesting to

do something across domains, which may not be job-related. (P19)

In the commercial faculty that works outstandingly. They all know each other somehow,
because in the past, they crossed paths at some training course or other. Of course, not the
young ones. They, and all others, must be nudged a bit, i.e., in the technical faculty they

must be nudged. (P10)
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BOUNDARY SPANNING
SCAFFOLDING

Quote

Well, and now we proceed virtually and not in reality. And that is perhaps another impulse
for the upcoming years. Maybe it will be that we will teach in courses [...] and still be
able to motivate our people to say, “Watch out, you need to be able to reach this and that
in three and a half years from now”, or as employee “Here is a training course and you
can dial in from wherever in Germany and there is no fixed time, do as it works for you”.
As a VET trainer, one must maybe say “Just do this virtual class”. The class is done by
training center F. Why can’t the nice colleague or apprentice from M just participate?” [

am aware that I tear down walls here. (P19)

Guten Morgen,

hat jemand von uns/euch Erfahrungen mit dem Simulationslehrsatz der
Klimatechnik von der Firma I’

Falls ja... ich wiirde mich gerne wegen diversen Herausforderungen mal driiber
unterhalten wollen :-).

Habt einen tollen Tag.

Y Gefillt mir v/ [-) Kommentar Seien Sie der erste, dem dies gefallt
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BOUNDARY SPANNING Quote
SCAFFOLDING

Aktivitat Teams —
@ {g_j .Learning Communities
Chat
Allgemein
@b COPED
Teams

Digitale Fertigung

Grundlagen der Digitalisierung
Kalender

Low Coding
% Machine Learning und Al
Anrufe
MindSphere
D New Normal - Great Teaching
Dateien
OnelLMS
L Robotik
Min
Simulation fir Automatisierungstechnik
1 ausgeblendeter Kanal

Furthermore, MS Teams based Learning Communities and Expert Teams structure
collaboration virtually.

Learning Communities:

General

New VET philosophy

Digital Factory

Digitalization Basics

Low Coding

Machine Learning and Artificial Intelligence
Cloud

New Normal — Great teaching [Methodology and Didactics]
One Learning Management System
Robotics

Simulation for Automatization
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BOUNDARY SPANNING

SCAFFOLDING

3.09 Time-to-

learn/lack
opportunity

of

I think one has the possibility to create a time window if one wishes. As they are sufficient
freedom to let the learners work in a self-learning phase. During this time, the trainer can
learn himself. It is even possible to do a self-learning unit if the apprentices’ group is
present. Or one can learn together with the group. This is why I think if one wants to learn,
then he has the opportunity to do so, but he has to take initiative to seize the opportunity.
This is not something that is served to you. [In German: Die [Moglichkeit] bekommt er

nicht serviert.] (P21)

Self-Learning — this means increasing your own responsibility. This must be emphasized
with trainers, such that they understand the necessity for them to start self-learning phases.
In the past, it was more like “send me to a course”, the course lasted for five days, easy
practice, and one knew: “now I show my willingness to get training and go there, but there
is 90% likelihood that this training won’t happen because of scheduling issues with the
apprentices’ groups and there are 1000 excuses why it did not happen.” Therefore, I am
happy that these five-day training blocks do not exist any longer. But that whenever there
is a free window of time to learn, [it is your responsibility to use it]. This freedom must
be illustrated to a trainer because he will not see it this way. A VET trainer has lots of
things to do and no time. This perceived capacity overload should be tackled such that
trainers’ responsibility for his own learning can be nurtured and built up. In younger teams

that works well mostly. (P1)

Where I sense my colleagues’ extreme bitterness: the overload of learning offers. In other
words, just by offering online learning and curated content, which is sometimes really
nicely done, that does not mean that colleagues accept it [...] then they realized these
courses exist, these courses are available in half-day steps, these courses are able to be

integrated into my daily work as a VET trainer, then they adopted them. (P13)

Table 13: Boundary Spanning Scaffolding — Opportunity

In general, there is dissent in the VET team of the case study whether the opportunities for

learning in general are sufficient or not. This underlying conflict seems to create a resistance to

learning for some who do not feel comfortable with being asked to spend time to learn, whereas

they do not see this time during their working hours.

“Where I sense my colleagues’ extreme bitterness: the overload of learning

offers. In other words, just by offering online learning and curated content,

which is sometimes really nicely done, that does not mean that colleagues

accept it [...] then they realized these courses exist, these courses are

available in half-day steps, these courses are able to be integrated into my
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1

daily work as a VET trainer, then they adopted them.’

(Interview partner P13)

4.1.2.2.  Boundary Spanning Scaffolding Activities

4.1.2.2.1. Cognitive Scaffolding
Regarding the activities dimensions that make boundary spanning successful in a learning
context, the grounded approach brought out the second order constructs of cognitive, relational,
and material scaffolding, i.e., means of helping others to learn. Again, while the second-order
constructs were the same in comparison to Roberts and Beamish’s (2017) model, first-order

concepts in the activities dimensions were mostly different.

Cognitive scaffolding (see Table 14) subsumes experimental teaching, pragmatic explaining,
flexible reaction to new methods and improvisation as well as good preparation. These turned
out to be first order constructs. It is worthwhile to note how relevant good examples — often

referred to as use cases from the businesses — are to make new technologies understood:

“Practical examples are important, real use cases, really showing how to
use it concretely. What concretely is the task? Which real project did I task
my learners with, for instance, not on a theoretical level, but in a real-life
context, for practical implementation? [...] For instance, when it concerns

automation technology. To illustrate a pragmatic example, we built a
LEGO roboteer and we made it drive over a slit. And what happened? The
learners were able to visualize this. To show in practice how to apply this:
How can I experience this in apprenticeship settings?”

(Interview Partner P16)

BOUNDARY
SPANNING

SCAFFOLDING

A-Cognitive Scaffolding

A.01  Experimental Ihad ayoung VET trainer four years ago, this was a jack-of-all-trades, he really lived
teaching this and all others were baffled about what he does, really. Yet, it was not really that

the spark carried over, i.e., I will teach this way as well. He worked very
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experimentally, with dual students in particular. He connected different fields, built
bridges and integrated academic content and so on. He did this tremendously well.

But unfortunately, others did not pick this up. (P2)

Some sit down and simply exercise. They practice and try and try. [...] you have to
be that kind of learning type. But I think this is still a suitable method and then there
are those who transfer their knowledge to others, who really go into this technical

specialist direction. At least in my experience. (P15)

A.02 Pragmatic ~ For me he still has this down-to-earthiness [in German: Bodenhaftigkeit], he stands in
explaining front of groups and continues to be a trainer. He is not condescending but does it on

eye-level. (P16)

Practical examples are important, real use cases, really showing how to use it
concretely. What concretely is the task? Which real project did I task my learners with,
for instance, not on a theoretical level, but in a real-life context, for practical
implementation? [...] For instance, when it concerns automation technology. To
illustrate a pragmatic example, we built a LEGO roboteer and we made it drive over
a slit. And what happened? The learners were able to visualize this. To show in

practice how to apply this: How can [ experience this in apprenticeship settings? (P16)

A.03 Flexible reaction  Cognitively, yes. I think that you have to keep fit in your head. It starts with
to new methods and improvising solutions. It starts with sudden disturbances, which are to be considered,
improvisation parallel to new know-how. If I have done something in a certain way for the last ten

years... Suddenly there is new knowledge, new methods to incorporate. (P18)

He accepts the topic to be considered done. Even fixes it in a written manner somehow
and searches for information: how could I do it? [...] But if he realizes, man,

something is different, then he turns things around, depending on the situation. (P12)

A.04 Good This course called “Digitalization basics”, it is perfect, very simple level and well
preparation prepared, honestly, that is not often the case that courses and technologies in VET are

so well prepared. Quite candidly. (P17)

Well, these colleagues are characterized by the fact that they really well prepared for
the topic. They are somewhat experts in this field. (P14)

Table 14: Boundary Spanning Scaffolding — Cognitive Activities

4.1.2.2.2. Relational Scaffolding
First-order constructs identified as relational scaffolding are leadership and role model

activities.

“The local training center manager has an interesting approach, if I take

into account the last years in F. They took on one bigger topic every year,
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rather, he chose it and took it to the team and acted as a role model, lived
it, and that way, forced them somewhat... positively put, he challenged

them, ok? To take on this topic...” (Interview partner P2)

Furthermore, opening of workshops to multiple hierarchical layers and countries beyond
Germany, empathic help, trust building, reciprocity, building up and operating (i.e., learning)

in secure environments were deemed important. As P21 puts it:

“Exactly these are people who are down to earth, where you are not
frightened to be lectured or criticized or they won't roll their eyes upon you
because you know less than them. Simply a question of appreciation.”

(Interview partner P21)

Finally, a crisp explanation of why learning makes sense from the point of view of the learner
gave relevance to the learning process. This resembles the “direct involvement in relationship
development” and “Hosting Foreign partners” first order constructs of Roberts and Beamish
(2017, p. 42). Again, P21 is quoted for illustrating how important it is to show relevance of the

topic to others:

“For me it was passion, I simply wanted to know whether what I did here
for them, could work on a national level. And to show this relevance to
others. Why should this be interesting for this other location? Why do we all
sit in the same boat? What is your personal benefit, not only from a training
center perspective, but also as an individual if we implement this

together?” (Interview partner P21)

More relevant quotes as to relational scaffolding can be found in Table 15.

BOUNDARY
SPANNING

SCAFFOLDING

B-Relational Scaffolding

B.01 Leadership and I have never experienced in VET that anyone would block. To the opposite: in VET,
Role Model activities  you always motivate. Here is a group. Here is the opportunity. Either in small, simple
courses or in job shadowing, in a bigger setting, if you say, one really wants to attain

another level of education, a continuous education type of qualification, which allows
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B.02 Open workshops
and meetings to other
hierarchical layers or
beyond the German

team

B.03 Empathic help

B.04 Trust building

B.05 Reciprocity

someone to continue to be employable in the everyday work environment. I must say,

this is different in VET compared to other departments where I worked. (P19)

The local training center manager has an interesting approach, if I take into account
the last years in F. They took on one bigger topic every year; rather, he chose it and
took it to the team and acted as a role model, lived it, and that way, forced them

somewhat. .. positively put, he challenged them, ok? To take on this topic... (P2)

He rather uses the official work groups or workshops to get ideas. He takes from there

and then tries to adapt and deepen it to our needs or to his needs. (P12)

This boundary spanning across hierarchies. Concretely put: our manager workshop in
October, ok. But maybe we should envision this with another type of participants.
Leadership Meeting? Another point where I say: we should architect that such that we
can bridge across hierarchies. At least, we incorporated the foreign German speaking

sites, that was great. (P10)

He knows, I would say, how most people are doing. Well, he has a certain empathy.
Can I challenge him a bit more? Must I first ask and listen and tease him on? He really

observes well, listens well, is very structured. (P12)

And [...] in any case there is empathy. If I cannot really feel the other person, if I
don’t know where he is, that is bad. And next step after empathy: tactics, i.e., if [ know
where the other person is, can I pick things up or not, depending on the right moment
to act [...] And then there is — I don’t know how to describe it — maybe this is
undervalued, I don’t know, a certain type of funniness, situational comic, charm,
charisma or something which touches people emotionally, I’d say, a story

sometimes... (P17)

Exactly these are people who are down to earth, where you are not frightened to be
lectured or criticized or they won’t roll their eyes upon you because you know less
than them. Simply a question of appreciation. [...] Well, this is it. Coordinated, but
never backstabbing, that has always been important for me, that you play with an open
deck of cards ... everybody in the community knew if I had an appointment with their
training center manager and everybody had the offer to join in, because I never wanted
them to think we did politics clandestinely. And if I had to present in the management
circle or onstage, everyone was informed beforehand: we will report this, anyone has
a topic which we should take along? These are the slides...There was transparency.
Wasn’t especially acknowledged but wasn’t not acknowledged [either]. It was ok that
way. (P21)

From my personal experience, I sometimes prefer if you do not know the others well.
Yet, I know friends, privately, and colleagues with whom I have been working for a

long time, who give me very honest feedback and I can accept that well. (P14)

You like to learn from those, of course, that is human, you like to learn from those

whom you think are nice, and who are close by, geographically or from a technical
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B.06 Build up secure
environment — “Safe

rooms”

B.07 Explain benefits

background. Of course. Or from those where you get the feeling I can give something
back. I know this from myself, it is easier to ask someone to help me if I have

something to offer. Give and take. I believe this is very important. (P21)

These two! On the one hand [the new colleagues] K2 from the factory, on the other
side the scientific education of K1, and both combined. This is — for me — a dream-
team combination. K2 benefits from K1, i.e., from the scientific aspects, and Kl

benefits from K2, because K1 is not so deep into the processes on the shopfloor. (P1)

That was also a challenge, and actually this boundary spanning into the direction of
not to show a weakness. I may state as a training center location that something here
does not work out so well without getting a negative smiley and without anyone taking
note of our supposed failure. Rather, I can really disclose our weaknesses and that felt
a bit artificially initiated in the beginning. Really. I never wanted to say, for instance,
here in M., everything works out perfectly. I consciously threw examples into the rink
where it did not run smooth here in M., even though we learnt to live with it, and I
asked: ,,Can you help me here?” And I think it was good to build this bridge and to
say, we learn from each other, and I do not want to correct you and lecture you to

accept anything I imposed. (P21)

For instance, if | realize that someone still has difficulties with a topic, if he struggles
with the topic and I could share my experience or simply suggest that he may try out
this or that. I’d rather do this in a one-on-one instead of in front of the whole group.
(P14)

For me it was passion, I simply wanted to know whether what I did here for them,
could work on a national level. And to show this relevance to others. Why should this
be interesting for this other location? Why do we all sit in the same boat? What is your
personal benefit, not only from a training center perspective, but also as an individual

if we implement this together? (P21)

Many colleagues must still be caught on, must be convinced to a certain degree. Even

with simple arguments. (P1)

Table 15: Boundary Spanning Scaffolding — Relational Activities

4.1.2.2.3.

Material Scaffolding

Finally, material scaffolding as a second-order construct can be identified (see Table 16). It

can be split up between material and methodological help on one side, and capacity deployment

on the other side. Rather than an activity of helping trainers to learn, it is a lack of activity

(similar to the lack of opportunity identified in the conditions dimension) due to time-for-

learning, which hinders boundary spanning. In other words: in this case study, the individual
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capacity of VET trainers proves to be a limiting factor affecting learning for some interviewees.

From the point of the view of a trainer, the situation is explained as follows:

“Then we need to get people, pros, on board, product development etc. 1
really like them all, ok? And they do a good job, but they have, I guess, few
resources and capacities and that is stupid and somehow that just does not

work out very well. It is a pity for them because they end up being

demotivated.” (Interview partner P17, trainer)

Whether this is actual or perceived lack of time, cannot be proven in vivo. However,
restructuring and downsizing issues of the department a few years ago were described in chapter
3 and the consequences of these are certainly perceived today. The regional managers have a

different view on the situation:

1 am actually quite happy that we do not have these week-long training
blocks any longer, but that [learning is possible in small nuggets] whenever
there is some free time. The trainer must be made aware of these liberties
because he does not see it himself this way. A trainer feels he has always

work to do and never time...  (Interview partner P1, regional manager)

As an interpretive researcher, the author strives to represent the different realities and
perceptions, rather than judging or presenting one reality. In this sense, the ambivalence of
interviewees opinion is worthwhile taking note of, and rather a reflection of quality than of

shortcomings.

BOUNDARY Quotes
SPANNING

SCAFFOLDING

C-Equipment

C.01 Material and To step up to people? This is exactly what he did. Consequently, we got offers,
methodological help especially from the production/shopfloor area. We got equipment and suggestions
how to integrate this technology into apprenticeship processes. [...] We got offers
from production regarding old equipment which otherwise would have been scrapped,

and suggestions regarding how to integrate it into our VET courses. (P7)
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C.02 Capacity

He allows people to go to the plant equipment. [...] Even if there is a risk that
something gets out of order, he is courageous in this way, because he himself is also

very creative and he just lets people do. (P9)

Let us simply do a video for the intro week. (P12)

Then we need to get people, pros, on board, product development etc. I really like
them all, ok? And they do a good job, but they have, I guess, few resources and
capacities and that is stupid and somehow that just does not work out very well. It is
a pity for them, because they end up being demotivated if they realize that by their
colleagues. And for the colleagues it is also a pity, somehow we must... We have big
plans. We really should stand there proudly and ensure our future, but this is not

enough. That’s what I would like to convey here. (P17)

Sometimes you need to consider this carefully, I discuss this tomorrow with my boss

as well. It is just an overload, which plays along here, an overburdening. (P13)

In this case you are notably absent and do it yourself, rather than having to synchronize
and get central orders to carry out. Or rather than taking on responsibility. Maybe this
sounds a bit harsh now. (P13)

This is the big challenge, I guess, for our trainers, especially due to scarce timing. We
have charged our trainers extremely, they are fully booked, they spend a lot of time in
front of apprentices’ groups, and in all these new topics [...] The pivotal point is the
following: if you tell them to learn by themselves, to take care of their learning, this
can only be carried out with exertion of power and with prescribing learning time.

And I see it fail... In other words, people do not want to do it. (P13)

Where [ sense my colleagues’ extreme bitterness: the overload of learning offers.

(P13)

I am actually quite happy that we do not have these week-long training blocks any
longer, but that [learning is possible in small nuggets] whenever there is some free
time. The trainer must be made aware of these liberties because he does not see it

himself this way. A trainer feels he has always work to do and never time...“ (P1)

Table 16.: Boundary Spanning Scaffolding — Material Scaffolding

4.1.3. Other findings

Upon analyzing the different aspects of the 6C, the notion of “fear” aka, the German “Angst”,

merits some more observations. During the first batch of interviewees (P1-P10), fear was

mentioned by half, trust was mentioned by 70%, time constraints in learning by 50% and future

by 80% of the interviewees. In all cases, the interviewer did not mention the notion in any of

the questions first (unprompted answers). This led the author to further exploration. In order to

107



Barbara OFSTAD

illustrate the hypotheses of interrelatedness between fear, leadership, trust, culture change and

boundary spanning in learning, please refer to Figure 22.

There are different components of fear, namely fear of lay-offs, fear of colleagues and managers
and fear of new tasks. “Fearing new tasks” is influenced by the independent variables of trainer
age and perceived stress level. “Perceived stress level” is felt if trainers’ time foresees holding
classes, which is perceived as a lack of time for learning. The conditional elements of trust and

leadership counteract fear.

., Empathy means for me [...] the capability to understand colleagues in
certain points. [...] Without this capability there will always be a fear bias,
the colleague is afraid because the manager might react in a drastic
manner. In principle, this prevents a culture of self-learning, to come back

to this issue.” (Interview partner 6)

,, This basic trust in colleagues, they realize that this is particularly good
and that backs them if they go to other regions and sites, in cross-regional

teams so-to-speak.” (Interview partner 18)

Age of
trainers
v
Fear of Fear of new ;
Trust  — colleagues and ~ > -~ tasks Leadership
manager 4
Perceived
Stress level

|
Fear of lay-offs

Culture change

Boundary Spanning

v

Organizational resilience* of VET
department

* German: Zukunftsfahigkeit

Figure 22: Understanding “Fear”
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The hypotheses are that trust and leadership contribute to culture change and that culture change
contributes to boundary-spanning-in-learning, which, in return, contributes to organizational

resilience of VET operations. As two interviewees put it:

., We really want to present ourselves well and secure the future of the

employees somehow.” (Interview partner P17)

,, Employees [in the VET department] see the future coming closer. That
means they know there will be changes, there will be new technologies, new
processes. And therefore, they know they need to move and learn. [...]
Those who have knowledge in the future, have power. And the potential is
there — with or without the specific technical knowhow, or maybe product

knowhow — to establish an exchange, for instance.” (Interview partner P19)

While the German word “Zukunftsfihigkeit” cannot be translated easily, throughout the initial
research, the translation in English remained “Sustainability” (of operations). A further
literature analysis resulted in a translation into “organizational resilience” (Vogus and Sutcliffe,

2007, p. 3418) which best explains the department’s ability to prepare for the future challenges.

These hypotheses could be studied via a quantitative analysis hereinafter. However, the author
decided that the topic of fear, albeit strongly corroborated by the first part qualitative analysis,
does not lend itself to a quantitative survey because of the very likely objections of the workers
council regarding such survey, while questions about culture change, leadership, trust, and
organizational resilience were included into the online survey to further explore the construct

illustrated in Figure 22.

109



Barbara OFSTAD

Control Variables Topics
No. Role Training Center Size g g2 8 § § § £ g S
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P1 Headquarters Manager  Small X X X X X X X
P2 Regional Manager Medium X X X o]
P3 Regional Manager Small X O X 0 o
P4 Regional Manager Medium X o0 o
P5 Headquarters Manager  Medium X X X X
P6 Headquarters Manager  Big X X 0 X
P7 Regional Manager Medium X X X o X
P8 Headquarters Manager  Medium X X X X X o]
P9 Regional Manager Big X X X X
P10 Regional Manager Small X X o o o
P11 Big X X o o
P12 Small X
P13 Medium X X X X X
P14 Medium X o X o
P15 Small X X X O X
P16 Headquarters Manager  Medium X X o X
P17 Big X O o) X
P18 Small X 0O X 0o X o o
P19 Medium X X X o X X X
P20 Small X X o X
P21 Headquarters Manager  Medium X X X o o

Boundary Spanning

| X = unprompted, o = prompted mentionings during the interview

Table 17: Theme analysis: x = unprompted; o = prompted mentioning

A quantitative exploration of the qualitative interviews was then carried out. The author went
back to the original interviews and counted the unprompted (and prompted) mentioning of basic
notions like organizational resilience (of VET operations), time constraints, trust, fear,
digitalization, learning from others, leadership, culture, innovation, and boundary spanning.
This is illustrated in Table 17. “Prompted” in this context means that the interviewer used the

word before the interviewee used it as well.

Time constraints and organizational resilience of VET operations score highest in terms of

spontaneous (unprompted) topics brought up by the interviewees. This score is insofar logical
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as no questions on the two topics of time/capacity shortages and future had been designed into
the semi-structured interview protocol. While the author was not surprised about the capacity
shortages given the recent restructuring (see chapter 3.2.) the frequently uttered concern for the
future relevance of the VET department — i.e., organizational resilience or sustainability of
operations — was noteworthy. It should be noted that this notion of sustainability has nothing to

do with green skills or ecological sustainability.

Sustainability

Time

Trust

Fear

Digitalization
Learning from others
Leadership

Culture

Innovation
Boundary Spanning

Unprompted answers: 14 14 9 10 7 6 8 6 1 3
Prompted answers: 0O 4 0 3 2 11 9 6 0 6
Total times answered: 14 18 9 13 9 17 17 12 1 9
For unprompted answers, see distribution by control variables as follow:

Big 3 2 1 3 1 1 1 1 0 O
Medium 6 8 5 5 3 3 5 4 1 2
Small 5 4 3 2 3 2 2 1 0 1
Headquarters Manager 5 5 4 4 1 2 4 2 0 1
Regional Manager 4 2 4 2 3 2 0 1 0 1
Local Manager 3 5 0 3 2 2 2 2 0 O
Trainer 2 2 1 1 1 O 2 1 1 1

Table 18: Control variables and notions

Fear is a prominent topic (10/21 unprompted answers in total), while the most frequently
addressed topics were time constraints (14/21 unprompted) and sustainability of operations in
VET (14/21 unprompted). Fear is mentioned by two thirds of headquarters managers (see Table
18), while regional (33%) and local managers (50%) mention it to a lesser extent. It seems not

to be a topic of high urgency in small training centers.
Leadership is mentioned most often by headquarters staff and trainers, and not by managers.

Hence, sustainability of VET operations is added to the quantitative study topics, while its focus

continues to be on the concept of boundary spanning scaffolding (as per chapter 4.1.2.). Via
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quantitative confirmation of the qualitative concepts of conditions and activities, a relevant
research contribution to the why and how of boundary spanning scaffolding in a VET context
can be fostered. Time constraints are not added as a question, yet a third of the answers are

designed as open text answers, where the topic could be addressed by the survey respondents.

The qualitative findings can be summarized as follows: boundary spanners in VET need
abilities, persisting willingness and opportunity as conditions to execute scaffolding activities
towards their fellow colleagues in the target field of practice. Abilities are mostly non-
functional skills such as social competencies, networkability, and self-awareness. Activities
include cognitive and relational support to learning colleagues with a special focus on use cases,
experiments (cognitive activities) as well as trust building, open and voluntary workshops in a
secure and trusted environment (relational activities). Boundary spanning leads to scaffolds
supporting those who learn, to more freedom and variety in training, i.e., creativity, enhanced
employability of VET trainers and thereby, on an organizational level, to sustained VET
operations that are well prepared for future challenges. It also changes the individual mindset
of trainers and the culture in the department. One of the most relevant barriers to overcome is

the lack of time to undertake activities.

4.2 Quantitative exploration: how to use regression modelling and PLS-SEM
to foster understanding of this case?

A principal component analysis (PCA) was used to reduce complexity of the variables and to
detect patterns in the motivation and conditions of boundary spanning in VET. Based on the
latent variables derived, regression models were applied to understand dependencies between
variables but could only help modeling to a certain level. In a last step, partial least square
structural equation modelling was applied to understand the complex interdependency of the
constructs derived in the previous steps. Appendix A3 and A4 give a complete picture as to the
technical details of the statistical analysis procedure. Here the focus will be on highlighting the

results.

4.2.1 Principal component analysis (PCA) to reduce complexity
In order to answer how and why boundary spanning occurs in a VET department in times of
digital transformation, all staff of the German VET department was asked about their opinion

as to their individual learning format preference and perceived usefulness of trainings. Survey
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respondents preferred virtual learning formats, and social learning with peers, but they also
appreciated self-led learning (which may be blended, i.e., combining phases where they learn
with others) and classical classroom teaching formats in presence. All in all, how one likes to
learn was multi-faceted and individual. In the open comments, “exchange” was written by 13%

of the respondents.

The principal component analysis (PCA) for this subsection of Learning Formats was carried
out to reduce the number of succinct components. All variables proved to be relevant
contributors to the components, explaining a total variance of 70% (rotation sum of squared

loadings).

A second area of the questionnaire related to the situations in which people learnt from
colleagues in order to understand the conditions of such learning. The survey respondents were
asked to assess different abilities of the colleagues they learnt from. The answers were able to
be subsumed under three different constructs: relational abilities together with the original
variable “abilities/knowhow/competencies” and the original variable “interest in cross-regional
networking” were retained. In other words: there were three conditions which were vital for
learning from colleagues if one tries to categorize the answers. The respondents gave highest
importance to “abilities/knowhow/competencies”, which was to be expected because technical
knowhow is important for trainers. These high scores meant that the first variable did not
represent a normal distribution. Normal distribution has to be carefully considered in a PCA to
produce components truly independent from each other (Venables and Ripley, 1997).
Therefore, the first variable was eventually taken out of the variable pool used for the PCA
exercise regarding conditions. The variable “interest in cross-regional networking” was another
one not appropriate to be combined with other variables in this principal component analysis.
KMO and cumulative % of total variance explained would otherwise suffer. In the end,
examination of KMO’s criteria yielded empirical justification for one retaining factor via PCA
which accounted for 65% of the total variance. This latent variable was called RELATIONAL
ABILITIES (KMO 0,769, Sig. <0,001). The original survey in English translation can be seen
in Appendix A2. For details of the PCA and subsequent linear and Poisson modelling, please
refer to Appendix A3.

Another facet of the survey consisted of questions about the motivations for doing a training
for colleagues (Questions 13 of survey, see Appendix 14.2). This must not be confused with
the motivation for boundary spanning, the latter one being addressed at a later point in time as
a compound (latent) variable. Here, the question was about what motivated members of the
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VET department to convey a training for others. Two thirds of the respondents had already
conducted a training for colleagues, meaning that this was not a practice the department was
unfamiliar with. Among those who had not, the single most important reason given was a lack
of time. That was also confirmed by the open comments: 29% of the 17 open comments referred

to time.

Interestingly, the single most important answer of why trainers would convey trainings to
colleagues was to create, expand and share knowledge. Three other reasons subsumed via PCA
why the respondents carried out training for colleagues were either enthusiasm or a sense of

duty or they were seeking recognition, using such situations to gain visibility by others.

Another facet of the survey were questions as to activities when it comes to learning from each
other. Use cases and mutual exchange were the highest answers. Reducing complexity of the

answers via a PCA, three main components could be identified.

1. OPEN SETUP - considering experiments, flexibility, and interdisciplinary aspects, with
mutual trust and exchange

2. SYSTEMATIC SETUP — with use cases, preparation and methodic

3. PEOPLE-ORIENTED SETUP - invoking role models, mutual trust, and exchange as

well as a personal importance of the topic for learner
In general, these findings confirm how important knowhow and abilities, but also practical
examples (use cases) derived from the business context, are for learning of VET trainers. Their

knowledge as VET trainers is deeply rooted within the business context of the technological

solutions. Besides this technical aspect, exchange is also highly valued.

An illustration of the direct findings derived from the PCA can be seen in Figure 23:
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WHY training others? WHAT training?
+ ENTHUSIASM VIRTUAL LEARNING
SENSE OF DUTY + SOCIAL LEARNING
- RECOGNITION + SELF-LED LEARNING
Create knowledge + CLASSICAL
- Sense of responsibility CLASSROOM TEACHING
HOW Teaching others HOW Teaching others
(conditions)? (activities)?
+ Abilities/Knowhow/Competency OPEN SETUP
RELATIONAL ABILITIES SYSTEMATIC SETUP
* Interest in cross-regional PEOPLE-ORIENTED SETUP
networking

N.B.: Factors in CAPITAL letters are latent variables derived from Principle Component Analysis

Figure 23: Summary of variables derived/retained by PCA

The remaining questions of the survey centered around aspects of the transformation in the VET
department. The many data resulting from these questions were able to be developed via PCA
into principal components to further characterize facets of the culture change as perceived and
assessed by the German VET team of the study. Despite the fact that leadership and trust, a new
philosophy of teaching, external boundary spanning, and virtual teaching formats are different
in nature and succinct concepts, they all are inductive findings and manifestos of the current
change currently taking place in this VET department. They were therefore put into one

illustration (see Figure 24).

115



Barbara OFSTAD

Leadership
and trust

Boundary
Culture change Spanning

in VET external

(ecosystem )

New VET
philosophy
(COPED)

Digital
transformation:
Virtual and
hybrid teaching
formats

Figure 24: VET culture change in times of digital transformation

Attitude about the VET department’s operational sustainability/organizational resilience on
a scale of 0-100% was a concept that could not be further aggregated into a principal
component, but was kept for further analyses as original variable of the survey. As it was an
important measurement from the manager-author’s perspective, it was correlated with the
control variables. Trainers showed to have a less positive view of the future preparedness of the
department (Sig. = 0,002). All other correlations with control variables proved not to be of
significant nature. This constitutes a reality check for management insofar as more explanation
and analysis is necessary about what needs to be done to secure the VET department’s future

and how that will sustain operations from the staff’s point of view.

A crucial aspect of this research was how to define boundary spanning. This is not to be
confused with the aspect of motivation (to carry out trainings for colleagues), although it looks
closely linked in the first place. Boundary spanning means seeing and wanting to overcome

borders in the VET department.
Variables identified to explain boundary spanner characteristics in this study were:

o Willingness: “Interest in cross-regional networking” (question 8f)

e Activities: “Networking/boundary spanning across hierarchies” (question 20c)
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e Attitude/Propensity: “In my opinion we should do more boundary spanning across

training centers and regions” (question 22a)

Different organizational levels (regions, training centers) and the hierarchical levels were
addressed in this characterization. 56,4% of total variance were explained by one component,
namely boundary spanner characteristics. While 56,4% may seem low in total, in such
exploratory setting it is a value to be considered. A reliability analysis revealed inclusion of

84% of cases and a Cronbach’s Alpha of 0,611.

Based on the results of the survey and due to the fact that the data on know-how scored so high
as an ingredient of why learning from colleagues was deemed effective, this same analysis was
done with four variables assuming that boundary spanning was also dependent on the
motivation to create knowledge. While “create knowledge” contributed to 0,643 (see Appendix
A3, Component matrix on p. 249) to the overall factor boundary spanner characteristics, it
should be noted that the extraction sums of squared loading only amounted to 47,139% (vs.
56,401% before), and while KMO was higher, and Cronbach’s Alpha was higher, far fewer
cases were included from a variance explanation point of view (54,9% vs. 84,0%). The

comparison of statistical values can be found in Table 19.

Boundary Spanner 3 variables 4 variables
Characteristics explained by (Model not retained)
No. of items 3 4
Cronbach's alpha 611 623
Valid Cases included n 147 96
Valid Cases included % 84,0% 54,9%
Extraction sums of squared 56,401% 47,139%
loadings cumulated %

Kaiser-Meyer-Olkin Measure of 610 647
Sampling Adequacy

Bartlett's Test of Sphericity 50,381 44 278
Approx. Chi Square

Bartlett's Test of Sphericity <0,001 <0,001
Sig.

Table 19: Comparison of statistical value regarding boundary spanner characteristics (3 vs. 4 variables model)

As such, the expectation that the motivation to create knowledge was part of boundary spanner
characteristics had to be rejected in this study. It was a relevant and unexpected finding that

boundary spanner characteristics were not necessarily explained by the motivation to expand
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knowledge in the quantitative data, although qualitative data showed that. Therefore, the final
concept for boundary spanner characteristics explaining variance in N=147 cases (compared to

175 respondents in total) can be seen in Figure 25.

,In my opinion we should do
more boundary spanning
across training centers and
regions” (Attitude)

Boundary
Spanner
Characteristics

JInterest in .Networking/
cross-regional boundary spanning

networking “ across hierarchies”

(Condition*) (Activity®)

*According to ,conditions* and ,activities” in Roberts and Beamish's (2017) model

Figure 25: Boundary Spanner Characteristics concept

Correlating this new variable “boundary spanner characteristics” with the control variables
helped gain clarity about boundary spanners. It significantly correlated with role (Sig. 0,003).
Furthermore, it was very interesting and somewhat unexpected to see that indeed, the mean
values of trainers and mentors regarding boundary spanner characteristics were negative. In
other words, managers and headquarters staff scored positively regarding boundary spanner
characteristics, whereas trainers and mentors had negative scores. Miscellaneous (other)

functions scored basically neutral means. No other control variables proved to be significant.

4.2.2 Regression analysis-based modeling
A linear regression models strives to define the relationship between variables mathematically

and can then be used for simple predictions (Cooper and Schindler, 2014).
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Based on the variables which showed a significant Pearson’s correlation (<0,05* or <0,01%%*,

in the rectangular boxes), a simple linear regression model was calculated for each variable.

Role
MOTIVATION: (MGR/NONMGR)™ ”
ENTHUSIASM** 0,357
0,315** N=130
CONDITION: N6/
RELATIONAL 0,367
ABILITY N=145
0,387**
ACTIVITY: OPEN | N=126
TRAINING SETUP**
Boundary Spanner Characteristics
0,278**
ACTIVITY: PEOPLE- |y,
ORIENTED N=126
TRAINING SETUP**
0,332**
CULTURE: NEw | N=102
PHILOSOPHY
(COPED)™
0,168 -0,3154
Organizational N=146 0,220* 0,278* N=62
resilence N=102 N=62 L[EARNING
(Preparedness for PREFERENCE
department's future)*
BEEE— CULTURE: LEADERSHIP sl CLASSICAL
AND'TRUST® EFEREN CLASSROOM

Figure 26: Identified beta variables, number of cases the variance of which is explained, and significance for linear regression
models

Based on the correlation table of boundary spanner characteristics and other relevant native and
latent variables, a regression model was aimed for. Therefore, multiple regression models to
mathematically describe boundary spanner characteristics were built. The overview of the
variables identified for a linear regression model and the outcome in terms of simple regressions
is outlined in Figure 26. Combining these in a multiple regression model did not explain
variance with a significant model at first. In several iterations, taking out variables one by one,
always guided by the least significant value, the model was optimized according to the detailed

process steps outlined in Appendix A3.

The variance of boundary spanner characteristics of 113 cases (out of 175 total) were able to be
explained with an overall significance of p<0,001 and an adjusted R? of 0,303 through three
independent variables (F=17,204).
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F(BOUNDARY SPANNER CHARACTERISTICS) = - 0,993 + 0,305 TAOS** + 0,231
TAPO** + 0,370 MGR_NONMGR** (N=113)

TAOS: TRAINING ACTIVITY OPEN SETUP
TAPO: TRAINING ACTIVITY PEOPLE-ORIENTED SETUP
MGR_NONMGR: 1 = Trainer, 2 = MGR/HQ

The variables were

- Training activity (open set-up) TAOS
- Training activity (people-oriented set-up) TAPO and
- The role (Trainer or Mentor vs. Manager or HQ staff).

Per se, managers increased the presence of boundary spanner characteristics.

A culture change towards Digital Transformation (DT), established via virtual and hybrid
formats, as it describes the circumstances of boundary spanning in a vocational education and

training department, was of relevance in this quantitative study as part of the research question.

The multiple regression model below explained variance in n=59 cases (of 111 in total) by the
single latent variable enthusiasm (in carrying out training for others). Although that seems hard
to explain beyond the statistics at first glance, it makes perfect sense upon remembering, going
back to chapter 4.2.1, that “enthusiasm” (ENTH) was made up of the willingness to create
knowledge and the passion to do it, which makes this statistical finding easier to understand.
This willingness, which is deemed so important by trainers because technical knowledge is so
crucial that it needs to be proliferated to others, is particularly important in times of digital
transformation, where new technologies need to be explained and understood in order to be

taught to apprentices and dual students.

F(DIGITAL TRANSFORMATION) = 0,135 + 0,543** ENTH
(N=59)

ENTH: ENTHUSIASM
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4.2.3 Poisson analysis-based modeling
Poisson regression is used for count outcome modelling (Coxe, West and Aiken, 2009). Poisson
regression does not assume a linear relationship between the independent and dependent
variables. It is traditionally used for incidence probability reporting. It is more appropriate if
the expected value of the distribution is small as per Coxe et al. (2009), which is the case for
operational resilience as a dependent variable (1-10). Multiple Poisson analysis-based modeling

was conducted to determine the predictors of organizational resilience.

Organizational resilience, i.e., the perceived sustainability of VET operations, was explained
by both a culture of leadership and trust and a culture expressing the new VET philosophy
called — COPED — competence and project-oriented education (Scaled Pearson Chi Square =
53,559; p<0,001). The Omnibus likelihood ratio chi-square test of 27,315 indicated that the full

model was a significant improvement in fit over a null (no predictor) model (Sig.<0,01).

F(Organizational Resilience) = 1,987 + 0,143** CULTURE: LEADERSHIP AND TRUST
+ 0,130** CULTURE: NEW PHILOSOPHY COPED (N=111)

The model explained variance in 111 of 172 cases. LEADERSHIP AND TRUST and NEW
PHILOSOPHY as variables of culture change were significant predictors of the assessment
about VET department’s organizational resilience. They contributed to the perception of future

preparedness of the VET department.

In other words: perceiving and appreciating a change regarding leadership and trust as well as
the new VET philosophy made individuals feel more positive about the department’s future.
While this finding is not directly related to boundary spanning, it helps to explain the

preliminary research model established in Figure 22.

4.2.4 Mean value comparisons
Having explored these dependencies statistically in the previous chapter, the quest was how to
further describe the sample boundary spanner “characters” vs. other survey participants. In how

far do they differ? Can control variables help describe boundary spanner characteristics?
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113 cases were described by the model out of 153 cases out of which the dependent variable
had been calculated. The number of cases included and excluded was able to be further

characterized by an analysis of variance (see Table 20).

ANOVA Table
Sum of
Squares df Mean Square F Sig

1=Trainer, 2= MGR/HQ* Between Groups (Combined) 1,143 1 1,143 5,365 022
LSRR Within Groups 32,164 151 213

Total 33,307 152
1=T, 2=M; 3=HQ; 4=MGR;  Between Groups (Combined) 40,080 1 40,080 29,462 <,001
5=MISC *1=113; )
0=excluded Within Groups 235,349 173 1,360

Total 275,429 174
Which age group do you Between Groups  (Combined) 2,186 1 2,186 2,163 143
belong to? * 1=113; )
e tdad Within Groups 174,809 173 1,010

Total 176,994 174
How big is the training Between Groups  (Combined) 458 1 458 1,187 277
center where you )
currently work? * 1=113; Within Groups 66,662 173 385
O=excluded Total 67,120 174
How many training Between Groups  (Combined) 2,288 1 2,288 5,039 ,026
centers have you worked
atas partofregular stafft  within Groups 78,569 173 454
(including the current
one)? *1=113;
02l ded Total 80,857 174
Did you ever carry out a Between Groups  (Combined) 1,387 1 1,387 6,417 012
training for colleagues of e
othertraining centers? * Within Groups 37,390 173 216
1=113; 0=excluded Total 38,777 174
My management acts as Between Groups  (Combined) 883 1 883 137 392
a role model regarding
boundary spanning Within Groups 186,921 156 1,198
across training centers. *
1=113: 0=excluded Total 187,804 157

Table 20: ANOVA mean value comparison of control variables

The very first variable was already part of the equation itself. Consequently, the second variable
(which is the original control variable for role) showed a significance of p<0,001. Another
significance could be seen via the variable “Did you ever carry out a training for colleagues of
other training centers?” (Sig=0,012%). Furthermore, there was significance of 0,026* as to the
number of training centers someone had worked in. While there were differences in mean
values, numbers of responses and standard deviation values regarding the control variables of
age and size of training center, these differences were not significant. Neither was it

significantly relevant whether management acted as a role model regarding boundary spanning.

Managerial recommendations merit a separate chapter in this thesis, because the managerial
impact constitutes such a relevant part of a Doctorate of Business Administration. Due to this
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very clear outcome as to the managerial role, it is important to point it out already at this point
of the dissertation: empiric data show to those managers who want to increase boundary
spanning in their department that they may want to pay attention to open set-ups of all cross-
team training activities. Open means to allow for enough flexibility both in participation and in
themes and discussion, to build in experimental and interdisciplinary aspects while exhibiting
trust. Such trust allows for time and communicative exchange. Management should also support
a people-oriented set-up of training initiatives while stressing how important the topic may be
for the individual learner. Other signs of people-orientation may imply seeing the person behind
the human resource. In practical terms that translates to the expression of trust in the trainers’
learning journey and efforts and praise of those who act in this way as role models. That will

help bring the message across that boundary spanning is relevant.

Careful pondering is required before applying these results beyond the case at hand, as this case
study was carried out in a specific single case and under succinct circumstances of a VET
department of a big German tech company, such that validity beyond the case presented remains
fragile with such interpretive stance. Further studies may be needed to compare these findings

acCross cases.

The results so far have been very interesting for an applied researcher. Therefore, other ways
to explore these findings further were taken: another way to assert out-of-case validity of these
findings can be structured equation modelling (SEM). That allows for in-case and out-of-case

validity assessment and will be explained in the next chapter.

4.2.5 PLS-SEM: Situating Boundary spanning in the meta context

4.2.5.1 Short introduction to PLS-SEM
Among the multivariate methods and models, Partial Least Square structural equation modeling
(PLS-SEM) is a method that can help explain several numerical variables and improve
prediction quality compared to linear regression models. In general, structural equation models
— in contrast to explanatory models like multiple linear regression or logistic regression — can
model complex interdependencies between variables. Those can be original (manifest) or latent
(composite) variables or, in this case, constructs, which can be again explained by original or
latent variables, and analyzed “simultaneously” (Legate, Hair, Chretien and Risher, 2021, p. 2).
PLS-SEM is based on non-parametric iterative boot-strapping methodology, whereas the

conditions for use are not limited by normal distribution of the data under scrutiny. PLS-SEM
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is also suited for small samples (Hair, Mathews, Mathews and Sarstedt, 2017; Ringle, Sarstedt,
Mitchell and Gudergan, 2020). In return, the price to pay is a higher complexity of the model.

According to Legate ef al. (2021), PLS-SEM has advantages to covariance-based structured
equation modelling (CB-SEM) but has not made itself a wide reputation in Human Resources
Development research. Advantages are its flexibility regarding data characteristics, its
suitability for exploratory research and its strong prediction quality of sophisticated models.
“PLS-SEM is well suited for theoretically exploring model extensions and considered an
appropriate methodological choice when identifying principal drivers of target outcome
variables (Legate et al., 2021, p. 4), which is why it is used in this research project: multiple
linear regression and Poisson analysis only got this thesis so far that boundary spanning
characteristics, digital transformation and organizational resilience were able to be modeled,

but without putting these four concepts in direct interdependency.
PLS-SEM is set up by two distinct models, i.e.,

1. an outer model to present constructs and associated original indicators, and
2. an inner model which shows the relationships between the constructs (Legate et al.,

2021, p. 6).

PLS-SEM is not striving to bring about a best fit between the original data and the model.
Instead, it follows an iterative process of multi-criteria optimization for “minimizing
unexplained variance (residuals) in the indicators and endogenous latent variables” (Legate et
al., 2021, p. 7) via bootstrapping (i.e., iterative testing). As Hair, Howard and Nitzl (2020,
p. 103) phrase it: “PLS-SEM maximizes the amount of explained variance of dependent

variables founded in well-developed explanations”.

The constructs can be either reflexive or formative. Reflexive constructs are manifest by
observed original variables, i.e., the construct seemingly reflects the indicators. Formative
constructs are caused or contributed to by original variables (similar to regression models).
However, constructs themselves are not per se formative or reflective. Rather, it is the choice
of the researcher to bring about the characteristics of the model with pragmatic considerations,

although formative variables are not generally recommended (Ringle et al., 2020).

The software SmartPLS 3 was used here to implement PLS-SEM on the data. All data from the
survey had to be entered into the software and the latent variables had to be set up anew. In
prior steps of this thesis, principal component analysis with a Varimax rotation was done to

come up with uncorrelated factors suitable for linear regression modelling. In contrast, reducing
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complexity in PLS-SEM meant looking for certain correlation of the latent constructs.
Therefore, an Oblimin rotation was performed within principal component analysis in this step

of data analysis. The detailed steps of model establishment are outlined in Appendix A4.

4.2.5.2 Development of new constructs for the PLS-SEM outer model
The following new constructs were established for PLS-SEM and sorted into the following
categories. All constructs are in upper letters to differentiate them to the reader from previous

latent variables:
Training Methods and Activities:

e PEOPLE-ORIENTED SETUP of training activities, where the topic is relevant to the
trainee and set up in a network of mutual trust.

e OPEN SETUP of training activities, allowing for flexibility, experiments and an inter-
disciplinary dialogue and network.

e METHOD USE CASE as (conceptional/methodological) aspect relevant for a good
training.

Trainers Motivation:

e MOTIVATION to carry out training for colleagues (because of their sense of

responsibility, passion, or intent to create knowledge).
Trainers Abilities:

e TRAINERS RELATIONAL ABILITIES as a relevant criterion of situations where the
interviewees learnt something from colleagues, based on the latter abilities to

communicate, self-reflect, use didactics and social competency.
Boundary Spanning and Social Learning:

e BOUNDARY SPANNING PROPENSITY expresses the attitude towards boundary
spanning across training centers and regions and towards internal customers.
e SOCIAL LEARNING formats considered useful, such as tandem teaching, community-

based learnings, learning within the team or job shadowing (in German: “Hospitation”).
Culture and Leadership:

e A perceived and appreciated TRUST AND LEADERSHIP CHANGE.
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MANAGERIAL ROLE MODELS is a construct based on a single question related to
boundary spanning across training centers.

MANAGERS SUPPORT is another single-indicator based variable which is special to
the new VET philosophy.

New Work Mindset:

A positive opinion about new normal teaching/digital learning/hybrid Vocational
Education and Training (VET) formats is used as latent variable POSITIVE ABOUT
HYBRID VET with a single indicator.

PERCEPTION ON DIGITAL TRANSFORMATION means realization of new normal
VET, digital learning, and hybrid VET formats.

POSITIVE ABOUT NEW PHILOSOPHY means a positive attitude towards the new
understanding about how apprentices will be taught.

BLENDED/INDIVIDUALLY PACED LEARNING reflects on both self-led and
combined formats. Combination can be hybrid-classroom or social-individual learning
phases.

VIRTUAL LEARNING PROPENSITY is a reflective construct which describes the
survey participants’ acknowledged usefulness of virtual training formats (vs. in a

physical on-site setting).

Two other constructs stood out for themselves:

MANAGER YES/NO is a binary variable reflecting whether the survey respondent has
a manager/headquarters role or not.

SUSTAINABILITY assesses the survey respondents’ opinion about the future-proof-
ness of departmental operations, i.e., preparedness for future demands. It is based on a

single original variable.

For all new constructs, linear interrelationships assumptions have been checked by correlation

matrices in a previous step.

Specifically, the author wants to point out the following:

In previous analytical step (see chapter 4.2.1), boundary spanner characteristics had been

identified as the central latent variable in combination of “Willingness: Interest in cross-

regional networking (question 8f)”, “Activities: Networking/boundary spanning across
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hierarchies (question 20c)”” and “Attitude: In my opinion we should do more boundary spanning

across training centers and regions (question 22a of survey)”.

As a measurement model in PLS-SEM, this variable was not able to be used. As KMO in this
construct was <0,7, it was not sufficient for a latent variable in PLS-SEM (Legate et al., 2021).
Therefore, boundary spanning had to be established and defined in a different manner. In this
PLS-SEM model hereinafter, the construct of BOUNDARY SPANNING PROPENSITY will
be in the focus. It expresses the attitude towards boundary spanning across training centers and

regions and towards internal customers but does not include aspects of willingness or activities.

4.2.5.3 Development of the structural model
As described by Legate et al. (2021) a PLS-SEM model always consists of an outer model and

an inner model (see Figure 27).

MEASUREMENT MODELS
(OUTER MODELS)

| endogenous

Figure 27: Outer and inner model setup as per Legate et al., 2021, p. 7.

Chapter 4.2.5.2 described how the constructs are established for the outer model. This chapter
will describe the inner model, i.e., the structural model, which establishes scores between the
constructs. These are “individual item weights, which are then used to compute construct

scores” (Legate et al., 2021, p. 7). Empirical measures with low correlation levels between
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indicators have not been built into the model. Accordingly, arrows between constructs showing

little correlation have not been drawn at all.
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Figure 28: Meta-model
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Figure 28 shows the meta model. Confirmatory composite analysis (Hair et al., 2020) and
structural model assessment, including out-of-case validity, were done according to Legate et
al., 2021 and documented in detail in Appendix A4. Arrows between the constructs indicate

beta and p (in brackets). R? values are shown within the constructs’ areas, if applicable.

In summary, we have a model which is quite robust for an exploratory setting. The model
corroborates the findings of previous quantitative analysis of the DBA thesis; yet it shows

several new aspects as to interrelation.

The model becomes clearer when the underlying categories are also shown (Figure 30). In the
following we will illustrate the different findings of the model. The areas of relevance are

marked green for the purpose of better clarity.

4.2.5.4 Results of PLS-SEM based modelling
In summary, in this case it can be shown that BOUNDARY SPANNING PROPENSITY
correlated with SOCIAL LEARNING (beta = 0,260**) as per Figure 29. Social learning
was further influenced by TRAINERS RELATIONAL ABILITIES (beta = 0,198**) and
TRUST AND LEADERSHIP CHANGE (beta = 0,268*%*):

Final PLS-SEM model on boundary spanning in times of digital transformation
beta and (p in brackets)

0,303**
(0,000)

andActivites 0,213* 0,189* 0,167*
(0,027) (0,017)

(0,011)
Open Setup
* 0,156* O,ZZ%
(0,032) (0,000)

Trainerabilities

0,268*
(0,014)

0,355* 0,335%*
(0,011) (0,005)

0.126Motivation

New Work Mindset

Boundanfpanning

Trainers & Socialearning

motivation
(Willingne}s

Figure 29: Social Learning
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Figure 30: Meta model with underlying categories
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Final PLS-SEM model on boundary spanning in times of digital transformation
beta and (p in brackets)

Managers
Support

Culture & Leadership

Training Method

andActivites 0213 0,215%* 0,189* 0,167
(0,011) (0,004) 0,027) 0,017)

Open Setup
0,156* 0,222%
b 0,032)

0,268*
(0,014)

0,355*
(0,011) (0,005)

0126Motivation

Y New Work Mindset
Boundanfpanning

Trainers & Socialearning

motivation
(Willingne}s

Figure 31: Boundary Spanning Propensity

BOUNDARY SPANNING PROPENSITY (Figure 31) was dependent on how training
methods and activities were set up (USE CASES (beta= 0,205*), OPEN SET-UP (beta =
0,268**)). This new construct of BOUNDARY SPANNING PROPENSITY — which is

different from the previously established boundary spanning characteristics — was significantly

independent of the role MANAGER/NON-MANAGER.

Final PLS-SEM model on boundary spanning in times of digital transformation
beta gnd (p b orackets)

Culture & Leadership

Tratning Methods
and Actlvites

Mew Work Mindset
Boundary Spanning
& Soclal Learning

Trainers
motivation
{Willingnaess |

Figure 32: Managers influence on learning and change
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Figure 32 shows how the MANAGERIAL ROLE MODELS contributed (beta = 0,456**) to a
TRUST AND LEADERSHIP CHANGE which in return helped explain (beta = 0,268%%*)
SOCIAL LEARNING (Figure 29).

It was able to be confirmed that BOUNDARY SPANNING PROPENSITY remained — equal
to boundary spanning characteristics as defined in previous steps of the analysis — unrelated to

a DIGITAL TRANSFORMATION and SUSTAINABILITY of VET operations.

Final PLS-SEM model on boundary spanning in times of digital transformation
beta and (p in brackers)

Culture & Leadership

Tralning Methods e
and Activites

Trainers abilities

it Mew Work Mindset
Baundary Spanning

Trainars & Soclal Learning

mothatkon
{Willlngness]

Figure 33: Digital Transformation

The perception of DIGITAL TRANSFORMATION in vocational education and training
correlated with a POSITIVE (attitude) TO HYBRID VET (beta = 0,381%*). As per Figure 33,
it also became manifest via METHOD USE CASES (beta = 0,268*%) and MANAGERIAL
ROLE MODELS (0,189%).
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Final PLS-SEM model on boundary spanning in times of digital transformation
beta and (p in brackets)

People- 0,303**
oriented (0,000)
Setup
Training Method
andActivites 0,213*
(0,011)

0,167*
(0,017)

0,156*
Trainerabilities X 2 (0,032)

0,268*
(0,014)

ossaboutnew

0,355*
(0,012) (0,005)

New Work Mindset
Boundanfpanning

Trainers &Socialearning

Positivesbout
| ! Hybrid VET
motivation
(Willingne}s

Figure 34: Sustainability of VET operations

A VIRTUAL LEARNING PROPENSITY contributed to SUSTAINABILITY of VET
operations (aka organizational resilience) with beta = 0,269** (see Figure 34). Besides
VIRTUAL LEARNING PROPENSITY, SUSTAINABILITY was explained by
MANAGERIAL ROLE MODELS (beta = 0,182**), the positive attitude about NEW
LEARNING PHILOSOPHY (beta = 0,156*) and MANAGERS SUPPORT (beta = 0,318%%*),
to only name the direct indicators. In total, 46,2% of the variance of SUSTAINABILITY was
explainable by constructs. While culture change in view of leadership and trust as well as the
new learning philosophy were able to explain SUSTAINABILITY (i.e., organizational
resilience) in the Poisson analysis, TRUST AND LEADERSHIP CHANGE could not be
confirmed via PLS-SEM analysis directly, but an indirect influence of beta = 0,06 was
identified, see Appendix A4, p. 31. These drivers of sustainability are relevant from a manager’s
point of view because chapter 4.2.1. discussed that staff had a lower score regarding

sustainability than managers.

Here is a lesson regarding impact (in Figure 34): All three managerial behavior constructs
(MANAGERIAL ROLE MODELS (indirectly, beta = 0,035), ROLE MANAGER/NON-
MANAGER and MANAGERS SUPPORT) from the category of Culture and Leadership
contributed, directly or indirectly, to the perception of SUSTAINABILITY of VET operations.
Both the ROLE OF MANAGER/NON-MANAGER (beta = 0,222%*) itself and

134



Barbara OFSTAD

MANAGERIAL SUPPORT (0,167*) fueled the POSITIVE (attitude) ABOUT NEW
PHILOSOPHY perception, which was another lesson on impact from a managerial
perspective. Almost half of the variance of a POSITIVE (attitude) about NEW PHILOSOPHY
was able to be explained (R? =49,3%).

Final PLS-SEM model on boundary spanning in times of digital transformation
beta and (p in brackets)

0,303** Culture & Leadership
(0,000)

Training Method
andActivites 0,213*
(0,011)

0,189*
(0,027)

0,167*
(0,017)

Open Setup

0,156*
Trainerabilities b (0,032)

se Cases'

0,268*
(0,014)

0,355* 0,335**

(0,011) (0,005)
0,205*
(0,044)

New Work Mindset

sity
Boundanfpanning
& Socialearning Hybrid VET

Positiveabout

Trainers
motivation
(Willingne}s

Figure 35: Individual mindset

Besides the culture and leadership aspects mentioned above, it was mindset that influenced the
perception of future readiness of VET operations: a VIRTUAL LEARNING PROPENSITY of
trainers (beta = 0,199**) and a POSITIVE (attitude) ABOUT HYBRID VET (beta = 0,379**)
heavily influenced SUSTAINABILITY directly and indirectly (see Figure 35).
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4.3 Integrating quantitative and qualitative findings: specific mixed-methods

approach findings

“A core assumption of this [mixed methods] approach is that when an
investigator combines statistical trends (quantitative data) with stories and
personal experiences (qualitative data), this collective strength provides a

better understanding of the research problem than either form of data

alone.”

(Creswell, 2015, p. 2)

Exploring boundary spanning in VET via qualitative interviews helped to set the frame and
learn about the main topics, narratives, and cultural elements relative to the case study. The
abductive research design allowed for interlacing literature into the explorative findings to
situate the latter in the existing scientific research body. Extant models on boundary spanning
scaffolding (Roberts and Beamish, 2017) and corporate learning were able to be identified
during the literature analysis. Quantitative analysis and modelling allowed to solidify the
qualitative findings in order to set up an on-line questionnaire. Analyzing these respondents’
answers in a quantitative manner allowed to build on existing models regarding boundary
spanning in learning. In a second step, a new meta model on boundary spanning in digital

transformation was able to be established.
As such, the mixed method approach proved to be very helpful in the abductive research design.

Specifically, the model of boundary spanning scaffolding (Roberts and Beamish, 2017) was
able to be assessed and amended for intra-departmental boundary spanning in learning. The
model proved very suitable to structure the qualitative research findings. It was also an adequate
framework to develop the quantitative survey from. While concepts differed which is to be
expected based on the different case at hand, themes and dimensions could be applied from the

original boundary spanning scaffolding model.

The quantitative results did neither totally reflect the qualitative findings nor did they

correspond entirely to the original model. In the case of this thesis, boundary spanner

characteristics proved independent of ability and opportunity (see Figure 36). While ability

played a big role in trainers’ reputation and self-awareness, it was not shown to be significantly

related to boundary spanner characteristics. Rather, boundary spanner characteristics as an
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independent variable significantly correlated with a combination of persisting willingness,
activity and — a new aspect — attitude, i.e., propensity (“I think we should do more boundary
spanning across training centers and regions”). Similarly, cognitive scaffolds and material
scaffolds did not play a big role when it came to characterize boundary spanning characteristics,

but relational scaffolds did.

Conditions for Boundary Spanning Scaffolding

Persistent
Ability Willingness Opportunity

X

Boundary
Spanner

Attitude
Scaffolding within the Zone of Proximal
Development

Scaffolding Activities of Boundary Spanning

Cognitive Relational Material
Scaffolds Scaffolds Scaffolds

@als in Target Field of D

Adapted from Roberts, Beamish (2017),The Scaffolding Activities of International Returnee Executives: A Learning
Based Perspective of Global Boundary Spanning”, Journal of Management Studies, p. 531.

Figure 36: Integration of quantitative and qualitative findings

Another advantage of this combined research approach consisted in making sure that topics
identified in chapter 4.1.3, namely culture change, trust, leadership, and organizational
resilience, were able to be further analyzed and brought into a larger context, thereby
quantifying them as variables in linear regression models and, above all, in PLS structural
equation modelling. Yet, the assumptions from the construct described by Figure 22 were not

able to be confirmed quantitatively in their entity.

¢ Boundary spanner characteristics proved to be dependent of how training activities were
set up (people-oriented, open, use cases) and whether the actor was a

manager/headquarters person or a trainer (as per the linear modelling); whereas
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boundary spanning propensity was independent of the trainer role (PLS-SEM results),
while also being dependent of the setup (open, und with use cases).

e PLS-SEM analysis further showed that boundary spanning propensity led to social
learning. Social learning was also significantly influenced by trust and leadership
changes and trainers’ relational capabilities.

e Digital transformation in a vocational education and training department became
manifest via multiple regression via hybrid and virtual learning forms and depended on
enthusiasm, i.e., creating knowledge with passion. PLS-SEM also correlated it with use
case-based methods and activities and the presence of managerial role models.

e Somewhat unexpectedly, considering the research question and the qualitative results,
was the following: Quantitatively, digital transformation remained a concept entirely
independent of boundary spanning propensity, boundary spanner characteristics or
sustainability. The qualitative framework of the 6C analysis was not able to be
confirmed.

e Organizational resilience of VET proved to be dependent of the appreciation of a

changing culture regarding leadership, trust, and a new training philosophy.

Therefore, the combination of qualitative and quantitative analysis proved appropriate to
explore the research question thoroughly: how and why boundary spanning occurs in times of
digital transformation. Without the qualitative research, important ideas like sustainability of
operations, the so-called future readiness of VET for tomorrow’s challenges, would not have
emerged. On the other hand, without the quantitative research, it would not have been able to

prove the independence of these constructs from the central topic of boundary spanning.

Topics like fear or time constraints are sensitive or political and were not able to be put into the
survey per se. Yet, a third of the questions in the survey asked for comments, i.e., were open

answer fields.

To have more time available was among the most noted comments such that additional people
could carry out trainings for colleagues (7/17 comments in question 16) or do more boundary
spanning (3/13 open comments). Thus, the subjective truth of the VET trainers which transpired
in the qualitative interviews echoed quantitatively by the comments of a larger population. Such
capacity problems may translate into a practical problem of not enough time for boundary

spanning in learning, which should be solved with leadership or management measures.
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Finally, the topic of organizational resilience of VET operations, which was accompanied in
the survey by an open comment box, should be mentioned: 101 comments occurred there, by
far the most of which (34/101) were related to building up competencies and knowhow to
sustain VET operations in the future. The message to management was that there was evidently
room to grow. If it had not been for the qualitative pre-work, this assessment of future-readiness

of operations would have certainly not been included in a quantitative survey.

Regarding the aspect of cognitive abilities, it should be noted that somewhat unexpectedly,
cognitive ability did not play a significant role regarding boundary spanner characteristics,
despite its high mean values in the original survey answers: the knowledge proliferation aspect
did not directly make it into any of the final quantitative models of boundary spanner
characteristics, but it was part of the motivation influencing digital transformation in learning:
digital transformation in the case at hand can be statistically described as dependent of the
enthusiasm to create knowledge. Besides, it remained a qualitative finding, supported by open
comments. It not being a significant condition for boundary spanning in the two final regression
models, may indirectly help to motivate people with average skills to take up their courage and

start boundary spanning, thereby contributing to social learning.

139



Barbara OFSTAD

5. Discussion

5.1 Rigorin abductive research methods

“Every concept brought into the study or discovered in the research process is at first considered
provisional. It earns its way into the theory by repeatedly being present” (Corbin and Strauss,
1990, p. 420). With the first ten interviews, it was not possible to be exhaustive or reliable yet.

With 21 interviews and 290 pages of primary data, saturation was assumed (see chapter 2).

Furthermore, the Gioia method used and described in chapter 2 should be void of any literature.
The concept in Figure 16 was done void of any scientific literature regarding boundary
spanning, but merely based on data, but with an initial literature review before the interview
guideline establishment. Prior to the second round of coding what was observed initially was
situated in literature, and the semi-structured interview guide got amended by some established
concepts (e.g., scaffolding, boundary spanning ability, boundary spanner-in-practice...). The
abductive posture was kept intact which allows for systematic combining (Dubois and Gadde,

2002).

The third round of qualitative analysis brought about the new concept around the future
preparedness/sustainability. While the author was analyzing the empiric data again in order to
check whether innovation (Bourdieu (1986); Carlile (2002); Caputo et al. (2018)) as an outcome
of boundary spanning was at all mentioned, the notion of sustainability of VET operations
emerged instead. This was anchored later in scientific literature concepts under “organizational
resilience” (Vogus and Sutcliffe, 2007). While organizational resilience is typically used to
describe organizational state or reaction to a crisis, it is possible to consider the fourth industrial
revolution, i.e., digital transformation, as exactly this: an ongoing crisis for established
businesses, not to mention the pandemic which put additional stress on VET operations. Still,
the notion of sustainability of VET operations was mostly kept in parallel in order not to ignore
the in vivo tone of voice. This interlacing of theory and empiric data reflects on what Dubois
and Gadde (2002, p. 558) explain as follows: “In case studies aiming at theory development,
the researcher needs be open to the multitude of meanings that a certain concept can give rise
to. The successive refinement of concepts implies that they constitute input, as well as output

of an abductive study.”
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As theoretical concepts like boundary spanning scaffolding (Roberts and Beamish, 2017) or
organizational resilience (Vogus and Sutcliffe, 2007) emerged in parallel or after to the empiric

findings, the research process can grosso modo be considered in line with the Gioia method.

The quantitative exploration leaves the reader with new findings as to conditions and activities
to boundary spanning in learning. Albeit exploratory, this contributes to extant concepts and
presents an abductive concept about boundary spanning. It corroborates qualitative findings
and, as explained by Dubois and Gadde (2002, p. 560), “what we learn is articulated in the
theoretical framework combined with the matching case. This is generally considered by far
the most important outcome of the research process. How we learn is only occasionally
discussed in a research report. Learning takes place in the interplay between search and
discovery.” The author took this as her north star when alternating between empiric data and

theory.

To finalize the scientific rigor contemplation, the process of Building Theory from Case Study
Research (see Table 4) is referenced here again. The research question was defined early but
kept in a preliminary state. For example, the “why” was inserted at a later point in time, because
motivations proved an important ponderation for management. The specific population was
able to be defined early, due to internal access to and breadth and depth of organizational layers
in this VET department. Data collection methods and protocols grew iteratively, as literature
analysis and findings led the way to deeper exploration. As an example, the analysis described
in chapter 4.1.3. around fear and organizational resilience was not planned initially. The field
work was accompanied by detailed memos and notes, the fourth and sixth of which can be seen
as appendices A3 and A4. In-case qualitative patterns could not be verified across cases due to
the single case study approach; yet, they could be confirmed by quantitative exploration,
allowing sharpening of hypotheses and new aspects. Two of these aspects were the realization
that (a) perception of organizational resilience and boundary spanning characteristics do not
directly interrelate quantitatively and (b) the different influence on boundary spanning from
managers/headquarters staff vs. VET trainers. Literature was enfolded incrementally. Two
literature analysis iterations, incorporating the literature of 2021 and 2022 were done later in
order not to miss out on recent publications. Collien (2021) or Edmondson and Hugander (2021)

were some of the authors who emerged in these later analyses.
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5.2 Boundary spanning: in learning: situating research findings in literature

“Where leaders used to compete by erecting barriers to manage the
boundaries of the firm, the increasing interconnection of today’s business
landscape requires leaders to bridge boundaries to tap the innovative
outcome that lie at the intersection of groups working together [...] for new
learning and development.”

(Ernst and Yip, 2009b, p. 17)

The research question strives to understand how and why boundary spanning occurs between
traditional VET and new forms of education in the context of digital transformation. Digital
transformation requires the trainers to learn specified new skills such as robotics, cybersecurity,
digital automation, edge, and cloud, with are embedded in company-specific and product-
specific use cases and applications. New forms of education include creative methodology and
didactics such as virtual and hybrid learning formats, gamification software, reverse teaching
(apprentices teach trainers) or common exploration of topic without the trainer having the

solution ready.

Understanding activities, motivations and conditions of boundary spanners was mentioned as a
subgoal. Other subgoals of the research question were the role of management support and
whether boundary spanning can help an organization in times of digital transformation. In the
following, the findings of this dissertation will systematically be presented as answers above in

order to situate them in the scientific literature body and explain this thesis’ contribution.

5.2.1 Understanding activities, motivations, and conditions of boundary
spanners in learning

This dissertation has shown that trainers need to learn and teach new skills from each other with
little outside training courses at hand: often, the topics are too new or too company specific.
Trainers with special domain and/or technical knowledge are therefore the main carriers of
knowhow proliferation within teams and across training centers. In many cases they have the
ability due to their prior experience regarding digital technologies experience in factory
environments or due to their cognitive abilities. In many other cases, exchange within the
ecosystem helps the learning process. That is the specific environment of the VET learning
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department of this case where individual learning, team learning, and organizational learning

takes place (Schuchmann and Seufert, 2015).

Both qualitatively and quantitatively, empiric data support that training methods and activities
in times of digital transformation, fueled by the pandemic, have changed to more hybrid, more
virtual, more social formats. This confirms what Seufert and Meier (2016a) recommend to
training providers as new forms of learning: collaboration, exchange and learning in networks
and communities. Furthermore, this dissertation explores how specific training activities
contribute to boundary spanning. These are people-oriented training measures, i.e., new forms
of education — “colleague-focused activities”, as Roberts and Beamish (2017, p. 536) put it —
with should be set up in an open, flexible, experimental as well as non-compulsory manner, and
incorporate the learners’ needs and interests and field of reference through practical use cases.
The findings correspond to how Morgan (2008) defines double-loop learning. Such double-
loop organizational learning which questions the underlying goals can be confirmed here in
practice. Individual bounder spanner activities are fostered by management and lead to
organizational learning and competency in values and culture (Bartel-Radic, 2013): in the study

here, the often-mentioned new VET philosophy.

In this case, boundary spanning propensity proves to fuel social learning, which is considered
an organizational competency for VET. Even more important is another motivation which
becomes evident in this thesis: as expressed by the qualitative interview partners, social learning
leads to sustainability of VET operations, i.e., the department’s ability to prepare for future

challenges.

This goal is closely related to organizational resilience (Vogus and Sutcliffe, 2016) and
constitutes a new contribution to boundary spanning research. Traditionally, boundary spanning
is seen to foster innovation and learning (Carlile, 2002), knowledge sharing and social capital
(Barner-Rasmussen et al., 2014) and offers value-add through increased effectiveness
(Birkinshaw, 2017). In this particular setting of a corporate learning department catering for

VET, it is the trainer learning which ensures the future.

This dissertation shows that the conditions for boundary spanning in times of digital
transformation do not necessarily consist of technical know-how of people, but rather of
trainers’ relational abilities, the so-called social skills. Communication skills, pedagogic
methodic and didactic skills, an interest in exchange with others and the right mindset are more

important than knowledge. Boundary spanning in this VET case is not necessarily motivated
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by the ability to create knowledge, nor the opportunity; both themes of the original boundary
spanning scaffolding model of Roberts and Beamish (2017). One might argue that elements of
opportunities have come up in the interviews, because the interviewees brought up the
perceived lack of time for learning, while members of the management team think they have
already made learning a priority for trainers. This practical conflict has indeed been addressed
in theory before. Roberts and Beamish (2017, p. 536) point out the “concern for the current

capacity of organizational members” when trying to integrate new practices.

Propensity is seen as a separate, new theme vs. the original scaffolding model themes, at least
in a considerable number of cases. Propensity is defined here as the individuals’ opinion that
more boundary spanning across training centers, regions and towards internal customers should
be done. The attitude — or mindset — has shown essential to define boundary spanner
characteristics, while it significantly correlates with open learning set-ups and use-cases and

contributes to social learning.

This contributes to the research body as an abductive finding: A definition of boundary
spanning propensity helps corroborate existing research (Tang et al., 2018). It also amends the
boundary spanning scaffolding model of Roberts and Beamish (2017). The latter cannot be
confirmed per se, while elements of it are able to be retained in the definition (see Figure 36).
Robert and Beamish’s construct still gives a most valuable framework to structure the themes

and dimensions in the qualitative part of the study.

Roberts and Beamish (2017) Current Thesis

Boundary objects Foreign practices Practices and technologies unknown to specific

individuals in a domestic context

Nature of boundary Inter-company Intra-company

Research Method Qualitative Mixed

Methodology Multi-case study Single-case study

Population Boundary spanners Boundary spanners and individuals in the target

field of practice

Objects Knowledge and scaffolds Technology skills, knowledge, teaching methods
See also 6C contingencies

Interview partners Managers Managers and trainers (up to 2 hierarchical levels
down)

Benefit for the company Competitive edge New skills and practices to sustain VET

operations and innovativeness

Table 21: Comparison of original scaffolding model with current study
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Concepts differ, as is plausible considering that the scaffolding model was established under a
study exploring a different context and an international perspective. For more details as to the
comparison of the original scaffolding model with the results of this study, please refer to
Table 21. Roberts and Beamish only questioned managers, while the qualitative interviews and
especially quantitative survey of current study include regular staff in a context where

management has given room for boundary spanning and learning.

5.2.2 How management can support boundary spanners in VET
The role of management is relevant in this doctoral thesis, as indicated before. In this doctoral
thesis boundary spanning characteristics significantly correlate with the role of managers and
headquarters, but neither with size of training center, nor with age of respondent and only to

some extent with individuals having experience in different training centers.

That boundary spanning is a task rather associated with management and leadership was indeed
confirmed by researchers before. Effective leaders bridge social and cultural boundaries (Ernst
and Yip, 2009a), corporate headquarter managers help smoothen and grease internally
(Birkinshaw et al., 2017): this could be confirmed via this study. In this specific case, as
boundary spanner characteristics predominantly correlate with the role of managers and
headquarters staff, the latter help overcome fear and act as role models for the new culture
towards a learning culture competent to deal with digital transformation. They also are sponsors
of this open way of training activities that Ernst and Yip call “creating a third space” to
“suspend” (Ernst and Yip, 2009a, p. 19) other activities to make time and place for learning,
and “reframe” to create an environment which is people-oriented and reflect the shared goals.
Concretely put, “help an individual team experience progress on some of its most important
challenges by practicing new interpersonal skills in regularly scheduled, safe sessions. Second,
help participants who experience making progress on tough issues spread it to other teams,
starting with the ones they lead” (Edmondson and Hugander, 2021). This is exactly what is

happening in this case and confirms extant findings.

Unfortunately, most VET trainers do not exhibit boundary spanner -characteristics
spontaneously. While such boundary spanning individuals in the staff exist, as the qualitative
data confirmed, they are a rare species, quantitatively speaking. Barner-Rasmussen et al.’s
(2014, p. 887) “individuals who are perceived by other members of both their own in-group

and/or relevant out-groups to engage in and facilitate significant interactions between the two
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groups” could be qualitatively described very well by 21 interviewees in this case. Yet, power
positively correlates with effective boundary spanning as observed by Mékela et al. (2019). In

this regard, the present study corroborates existing research.

Considering the complexity of the knowledge to be acquired, i.e., digital technology, skills, and
methods of digital transformation, it is helpful to consult the scientific literature again:
effectiveness of knowledge sharing depends on the complexity of this knowledge. Therefore, it
may be worthwhile to look not only at boundary spanners, but also to aim at knowledge transfer
in form of a “collective bridge” (Zhao and Anand, 2013, p. 1521), as an informal gateway.
Along these lines, the efforts of management to integrate learning and bridging offers as part of
corporate culture and new VET philosophy, e.g., to enact learning days and new normal
teaching sessions, can be seen as giving opportunities — and time — to do exactly this, confirming

in practice what scientific models posit.

As stated in chapter 1, Gutierrez-Huerter ef al. (2019) claim that the process of translation of
knowledge or practices is done by the role of the translator, who is hierarchically in charge. The
boundary spanners may complement translation on an individual level by specific bridging
skills. This can help to answer the question of how to involve other individuals to increase
boundary spanning in the future: the managers act as official translators and enable boundary
spanning conditions and opportunities, while other department staff helps. The latter individuals
should be identified by their attitude, their abilities, and their conditions (i.e., interest in

networking).

In terms of the role of management, this dissertation echoes existing research. Quantitative
modelling in this thesis confirms the relevance of management regarding boundary spanner
characteristics. Indirectly, by changing leadership and culture, management contributes to
social learning, to new values and a perception of new culture in the light of digital

transformation.

Relating the regression models with the existing literature, the dependency of boundary
spanning characteristics of valid training set-ups correspond with modern learning theory
(Seufert et al., 2016b; Widmann et al., 2019; Moehrle, 2020) who recommend new learning
models and ecosystems to foster learning. Including the role of managers/headquarters staff in
the model is plausible considering the positive correlation of power and boundary spanner
effectiveness mentioned above (Mékelé et al., 2019). Appropriate managerial behavior helps

foster organization resilience as well as trust within the team. New forms of education such as
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dual studies, upskilling measures, gamification, new technologies and corresponding use cases

can be used to cross-fertilize and enhance the traditional portfolio of VET veterans.

5.2.3 How does boundary spanning help an organization in times of digital
transformation and culture change?

As per the qualitative data of this thesis, boundary spanning contributes to more learning, more

freedom and variety in learning and to mindset and culture change in VET. The value-add for

the company lies in faster implementation of new contents, higher employability (of trainers)

and sustainability of VET operations as the latter remain relevant in a changing business world

in this case.

As a qualitative result, boundary spanning in VET with the aim of sustainability of the
operations of the department is unusual compared to results from research in sales or R&D
departments. Typically, boundary spanning shows to improve proliferation of knowledge,
learning (Tang et al., 2018), social capital (Nahapiel and Goshal, 1998; Karoui, Dudézert and
Leidner, 2015) and innovations (Carlile, 2004; Arzumanyan and Mayrhofer, 2016). The
difference is explainable by the context of a corporate learning department, which is regularly
questioned and asked for justification of the business case for such overhead. Here, keeping
knowledge up to date to teach others is vital for survival of the department, whereas in
mainstream departments such as sales or R&D departments, it is innovativeness, time-to-market

and sales successes which can directly be measured in their contribution to corporate success.

The effects of boundary spanning, however, can neither be related quantitatively to
sustainability of operations, nor can this study prove that they directly contribute to a different

perception of digital transformation.

Alas, it also belongs to this dissertation’s explorative research findings that boundary spanner
characteristics, and boundary spanning propensity, two concepts established within this thesis,
remain statistically unrelated to notions of digital transformation and sustainability, i.e., the
department’s ability to prepare for future challenges. In this negation of direct relationship, this

finding also contributes to the research body regarding horizontal boundary spanning.

As can be seen in the PLS-SEM meta model established in 4.2.5, the key point for implementing
a new culture and leadership changes are managerial role models and, on the other hands, the
individual’s mindset. Does a person think positively about offering apprenticeships in a hybrid

mode, as now tested during the pandemic? Does a trainer exhibit a virtual learning propensity
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already? Does staff think positively about the new VET philosophy? If yes, these aspects of
individual attitude contribute to the perception of whether the department is prepared for future

challenges.

The trainer’s perception of digital transformation is influenced by two things: technology
brought to life tangibly by use cases for one thing, managerial role models for another thing.

The third factor is their own attitude about hybrid VET.

These different dimensions of culture change — individual mindset and collective culture,
leadership, and staff’s propensities — show an organization in transition, in short: Gong and
Ribiere’s (2021, p. 10) “fundamental change process”. While structure (and hierarchy) remains
mostly untouched, systems, strategy (the new VET philosophy touches both on strategy and
system), staff, skills, and subordinated goals (as per Waterman et al.’s 7-S framework, 1980)
change to allow for flexibility. The study illustrates numerous examples of how to flexibilize
the learning offers. The team has access and opportunity to learning from each other via
learning days that were established on a monthly basis, virtual learning units in a non-
mandatory set-up, job shadowing etc. These flexible learning strategies are required to allow
the organization to adapt to new requirements and skills. This — sometimes — improvised change
(Orlikowski and Hofman, 1997) and certainly continuously improved process (in this case:
from formal trainings (prior to 2018) to virtual, individual nuggets via DLP, to new normal
great teaching sessions (2020) via trainer-to-trainers, up to /earning days introduced in fall
2021) reflects on what Morgan (1998) calls an open system, with managers as connecting
agents and information processing as source for intelligence and success. Managing boundaries
is a key skill to succeed (Caputo et al., 2019; Emst and Young, 2009b) here, and boundary
spanners are actors to proliferate knowhow and social learning; social learning turns out to be
one aspect of culture change needed for new forms of VET across training centers and digital

transformation.

This corresponds to Vogus and Sutcliffe’s (2007, p. 3420) assessment that, if a resilient
organization needs not to exhibit optimism, its management representatives should certainly
exhibit positiveness or “hope”. It also invokes the image of an organization as a brain striving

to “reinvent itself and create a new business orientation” (Morgan, 1998, p. 89).

Leadership and trust, but also the new VET learning philosophy — principal components of
culture change manifested in this study (Figure 22) — need to be carefully observed for buy-in,

as they are vital for carrying across the right messages and a trustful, inspiring attitude
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(Schwarzmiiller et al., 2018), whatever crisis (COVID) or challenge (upskilling of adult
employees, new forms of VET) may come up. Such responsibility can be shared by
management and other boundary spanners to ensure the organizational unit is set up well for

the future.

Extant management theory can be confirmed by this thesis. Its new contribution resides in a
meta-model for showing how elements of culture and leadership, mindset, social learning and
trainers’ methods, activities, abilities, and motivations interrelate in this single case (see

Figure 30).

5.3 Managerial recommendations

As to the relevance and the repercussions for management, there are consequences regarding
VET training and beyond. This thesis empirically shows that corporate change by means of

social learning is enabled through boundary spanning.

For managers, this means that boundary spanning across local entities — like, for instance,
training centers — can be a source of organizational learning, especially in innovative
environments where there is no off-the-shelf know-how available. As this study shows,
boundary spanning in learning can make individual learning experiences a collective
employability enhancement, which is the societal flip side of future sustainability of VET
operations considering the individual’s perspective. In summary, boundary spanning
scaffolding is not directly linked to ensuring sustainability of operations. Fostering boundary-
spanning qualities in staff and managers to enable social learning can be ensured by looking at

boundary spanners’ relational abilities and mindset when hiring and promoting staff.

In the following, the different management recommendations will be detailed as to the what,
the how, the who and the why. A detailed checklist from the point of view of the different
stakeholders will follow to operationalize the managerial recommendations. Furthermore, risks

and obstacles of such an approach will be discussed.

5.3.1 How can boundary spanning facilitate learning and teaching of new

content by VET trainers?
Providing learning scaffolds to trainers via boundary spanning activities helps to improve their
cognitive and didactical skills in view of teaching digital technologies and methods. Cognitive

scaffolds include experimental teaching, use-cases, projects, good preparation, yet flexible
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reaction to questions and improvisation. Relational scaffolds mean open workshops, empathic
help while trust building, aspiring for reciprocity in sharing information and experience in a
secure environment. Material scaffolds, in this VET context, mostly means providing sufficient
time and capacity for trainers to train, considering the equipment is available. The conditions
under which such boundary spanning in learning is successful include relational abilities,
interest in cross-regional networking and certain knowhow and cognitive competencies, the

latter ones not as important as networking and relational abilities.

It is important and accepted to provide virtual learning opportunities which can be social (team

learnings) or self-led.

It has also been shown empirically, in the qualitative interviews first and foremost, but not
exclusively, that lack of capacity is the single biggest obstacle to effective learning from each
other in a training department. Lack of capacity means trainers do not have the time or do not
feel they can make time available for learning. Making learning a priority is something
managers need to actively role model and provide staff time for. Assuming that everybody can
fit such learning time somehow in a busy work week with full schedules misses the point and
leaves staff alone with a serious problem: how to stay up to date regarding technologies and
methods they need to teach? If not addressed openly and honestly, this problem may lead to

frustration, alienation between management and staff, individual burnouts and/or resignations.

5.3.2  Which methods can managers use to foster boundary spanning in VET?
While all the above is relevant as to the conditions of boundary spanning, the methods for

providing boundary spanning in VET learning should be in an open and people-oriented set-
up.

That may be operationalized by practical opportunities like job rotation, job shadowing (where
trainers may take part in other trainer’s sessions), or tandem teaching, but also by regular cross-
regional virtual meetings helping exchange or by setting up virtual platforms and communities.
In the studied case, the company introduced bi-monthly two hour “great teaching” sessions for
the German, Austrian and Swiss trainers to get together and discuss methods and didactics at
eye-level, i.e., from trainer to trainer. That was such a success in 2021 that the concept was
extended in 2022 to monthly, voluntary, “learning days” with faculty communities (for
mechanics, electronics, commercial and IT personnel). Managers encouraged trainers with

innovative ideas to present their topics there. The most controversial topic in this context was
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the real or perceived — depending on the viewpoint of either trainers or their managers — lack

of capacity, in some cases and centers, to participate on a regular basis.

Depending on the culture of the organization, asking colleagues to allow for “shadowing” their
daily work, may be something the individuals are not accustomed to. Consequently, if not
introduced and explained properly, it may lead to a feeling of being controlled by others spying
for management, whereas the colleagues who are asked to shadow or tandem teach may feel
novices again, despite their professional experience. In a setting where one trains a group of
youngsters there is the additional risk of seasoned trainers to feel like they are “losing face”.
Other obstacles can be financial or capacity-related, because providing learning opportunities
to trainers means they cannot be actively involved in apprenticeship teaching or supervising at
the same time. If the cultural assumption of trainers has been that only hours in front of the
learners are truly contributing to operations, trainers may be hesitant to introduce self-learning
or group-learning sessions to these learners for fear of being told not to being productive
enough. It is therefore important to plan such organizational culture change carefully and
holistically with all hierarchical layers involved, while paying attention that values, metrics,
and goals are properly aligned and communicated to the staff who is to become a learning
community. If not done well, there is a risk of organizational confusion and individuals’

frustration, besides the financial implications of training hours being allocated in vain.

5.3.3 Which characteristics and roles should manager look for to foster
boundary spanning?

This dissertation has shown that boundary spanning characteristics include, besides an openness
and people-orientation in the learning activities, a penchant for managerial roles. Those are the
ones with direct effect on leadership styles, and influence on trust and system changes as well
as shared values (e.g., change in the VET teaching philosophy). They are the ones specially
contributing to a positive perception of the departmental future long-term sustainability of
operations, while improving boundary spanning across training centers. A certain passion for
sharing and creating knowledge across locations has been manifest in both qualitative and
quantitative analyses. Managers are therefore recommended to exhibit such behaviors and to
look for this fire for the cause and optimism to identify boundary spanners in their organization

who should enable social learning.
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In case where the management team does not have these boundary spanning champions, or
there is a team unwilling to share knowledge and individuals fearing or unwilling to expose
themselves in an active training role for other trainers, this could constitute obstacles to the
introduction of such learning initiative. Offering proper incentives (monetary or public praise
or career opportunities) may in these cases represent an appropriate mitigation, while requiring
additional short- and long-term resources. Changing the requirements when hiring new
managers and trainers to accommodate for these boundary spanning characteristics while
paying attention to technological and methodological skills are appropriate measures in this

case to alleviate the risk of failure to foster social learning.

5.3.4 How can staff be motivated to boundary span?
Formal boundary spanning encouragement may include incentives and the nomination of
official boundary spanning roles and tasks to be accomplished. Yet in many cases intrinsic
motivation of trainers paired with a natural curiosity as to technology and people, will do the
trick. In fact, trainer communities typically have a penchant for communication. Identifying
leaders for the cause is therefore the first step to take. In cases where a sufficient number of
boundary spanners is not given and/or boundary spanning should be expanded, looking for

boundary spanning qualities when recruiting new trainers may be the measure of choice.

It is also important to understand that boundary spanning needs time, and, to some extent,
courage. Encouraging trainers to actively share their knowledge and let others participate and
grow in their learnings is an important quality of management. Specifically, managers should
be aware of capacity issues as the major obstacle and actively communicate the importance of
learning from each other for future operational effectiveness. They should also create an
atmosphere or trust, allowing for mistakes and mishaps, and “walk the talk”, i.e., be role models

in learning and boundary spanning to lend credibility to their communication.

The typical obstacles of time and capacity have already been discussed. Here is another obstacle
which is rarely mentioned: It is important to point out that in many cases, trainers come from a
factory environment where the barriers between management and staff are perceived as higher
than in an HRM context. Speaking up on behalf of management and actively identifying oneself
as part of the leaders is neither everybody’s (individual) nature, nor is it part of this social

group’s expectations in many cases. As a manager, understanding such subtleties to navigate
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through the tricky thorns of alleged class distinctions to bring forward the social capital for the

better of the team may indeed represent a challenge but it is truly worthwhile to tackle.

Awareness and open communication while providing scaffolding (sic!) towards new
opportunities and finding role models that actively share and talk may be appropriate in these

cases.

A summary of the essential managerial recommendations, potential obstacles, and risks as well
as mitigational action is illustrated in Table 22. Further details on stakeholder based

operationalized management action will be illustrated in the next chapter.
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5.3.5 Stakeholder-based operationalized checklists

5.3.5.1 VET managers or corporate training department leaders

As a manager of a VET or corporate training department, this translates into the following

operational checklists, should boundary spanning be required to foster learning and innovation:

v

v

Provide time for training of trainers by actively managing the capacity load and

making learning a priority.

Ensure that the skills the companies will need in the future are understood and that
knowledge is built up and documented internally, or with external help. It might be
of special importance to modularize training units that the latter can be re-used (for

trainers, apprentices, dual students, and staff at a later point in time) and scaled up.

Explain the necessity of train-the-trainer activities in a (life-long) learning approach,

which fits the company’s perspective.

Schedule training offers openly, i.e., do not force anyone to participate, but present
opportunities and upsides, allow for flexibility and experimentation with topics and

methods.

Create an atmosphere of trust; that can be done for example:
o By stressing that it is the trainers’ topics that will be discussed, not
managerial ones;
o By asking staff which topics are relevant for them;
o By announcing that management will not be participating, at least
regularly, in order to avoid a situation of controlling, judging or
prying, or situations where admitting not to know anything would

equal a loss of face.
Provide opportunities for social learning within the training department:

o Set up projects, or expert teams;

o Offer job rotation;

155



Barbara OFSTAD

Schedule opportunities for intra-group learning from people with
different professional backgrounds;

Allow for job shadowing;

Encourage job sharing;

Suggest tandem teaching;

Initiate cross-regional virtual trainings;

Set up virtual platforms/communities.

v" Select and invite staff members who have an idea or want to discuss something to

lead the effort and serve as role models for such social learning opportunities via

boundary spanning.

O

O

Remember that relational abilities are more important than abilities;
Remember the special penchant of management towards boundary
spanning and make sure they are actively involved in the offerings;
Pay attention to boundary spanning skills when hiring new trainers;
Remember that use case-based training, which are very application-
driven, have proven their value in making trainers experience first-

hand digital transformation of technologies.

v' Systematically and anonymously ask for feedback on how to improve these sessions:

O

O

O

What is the best time of week/month/day to do such social learning?
How long should those sessions be?

Are the topics relevant?

Would they recommend them to others?

Keep the atmosphere low-key, easy to join and cultivate a culture

where mistakes can happen.

v Lead by example. Practice these habits with your managerial peers to be credible and

authentic in praising these methods.

v" Challenge the existing mindset — is it a growth mindset?
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v Undertake any efforts to invite other departments/regions/companies to foster

boundary spanning and learning from others.

v Embrace leadership narratives and communication messages that stress the strategic
importance of acquiring new skills for individual employability, organizational

resilience and corporate learning and innovation.

5.3.5.2 HR managers
As a HR manager, allowing for social learning in HR ecosystems in times of digitalization
means analyzing existing practices, tools, methods, and measures (e.g., DLP, SNS, workshops,
ratio of virtual vs. personal trainings, culture, barriers, capacity strains) in order to understand
the whereabouts of your company’s needs. In case of reskilling/upskilling issues that may be
satisfied by social learning in boundary spanning contexts, or in case boundaries hinder
innovation and knowledge proliferation, that may be an issue which merits a senior
management circle discussion, or, if rather a local issue, may lend itself to a focused approach

consulting the individual department heads.

From an HR perspective, boundary leads to social learning, but will not solve the organization
resilience problems nor the digital transformation topics per se. Rather, it is a succinct mindset
that helps the organization to overcome communication and knowledge issues. This mindset
will contribute to a culture change necessary to survive and thrive in times of digital

transformation, where new business models occur and ecosystemic thinking is paramount.
Therefore, the following approach is recommended:

v" Identify how your business model ties into both the overall strategy and the HR
strategy.

v" Deduce which critical skills are required to foster innovation and/or will change due

to digital transformation?

v How can staff acquire such skills?
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v" In case skills and knowledge are tacit, or not readily available, can staff learn from
each other?

o If so, work with line managers and identify how to foster a culture
of boundary spanning and social learning. The recommendations
above, which are provided for corporate training managers may
help, but it has to be paid attention to the fact that most staff
members are not so vocal or didactically skilled to teach with ease.
Here, focusing on relational abilities of potential boundary spanners
will provide guidance.

o HR managers are in the privileged position to reach across all
departments, business lines, and, in MNE, across countries. As such,
they can be at the forefront to initialize cross-departmental exchange
and learning. Specifically, they can be at the forefront of creating a
trading place of knowledge sharing by boundary spanning. Suitable
measures include, among others,

o Job shadowing;

o Job Sharing;

o Tandem teaching;

o Cross-regional virtual trainings;

o Setting up virtual platforms/communities for exchange.

5.3.5.3 CEO or General Manager level
As a CEO, working on a general manager level with HR to identify how to drive innovation
and change in the organization is obvious; yet the ambition level for social learning via
boundary spanning has to be identified in dependence of the criticality of corporate learning for
overall sustainability of operations and innovation in times of digital transformation and key

sustainable advantages of the business model to choose.

v" Define how innovation and change in your organization is fueled by the right talents

and skills;

v Develop a corporate learning strategy as part of the talent development strategy

(Figure 5 may be a conceptual framework to consult);
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v’ Carefully evaluate and adjust corporate priorities together with HR and the

management board to provide strategic direction and clarity;

v" Clear top-down priorities and communication allow for the business lines to justify

the investment of time and resources, if necessary;

v’ KPIs that suit the purpose, and regular strategic reviews should support the process.

A CEO is in the special position to assess with which companies a strategic learning alliance

might be useful without negative repercussions on the market positioning.

CEO’s boundary spanning externally, via the employers’ associations, professional boards, and
contacts that other staff members will not have, can be a special advantage and an original

contribution to combine resources in learning.

Learning from each other, in that case, may result in lateral pooling of resources (MNE-MNE),
e.g., in non-competing sectors; or else there may be value-add in providing learning
opportunities for SME-type businesses (MNE-SME), the latter ones without their own training

department. Learning activities may be intensified in a customers or supplier relationship.

Such boundary spanning and external reach may also be a means to exhibit corporate and social
responsibility (CSR) in the communities, full well knowing that education is one of the UNO’s
sustainability goals, while one of the strategic priorities of EU equally consists of
upskilling/reskilling people for future employability in the realm of and to counteract any

negative effects of digital transformation.

From the perspective of a CEO, a VET department, besides building up the right internal talent
pipeline bottom-up, has experience and skills available to provide technical training. The
translation of such technical training skills into the adult working world may be an opportunity
to show CSR as well as to business acumen. Along the same lines, a corporate training
department can prove to be of value for society while making money off reaching beyond the

company’s boundaries.
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5.3.5.4 Local politicians
As a local politician, seeing the macro-economic reskilling/upskilling needs of a municipality
and trying to provide job opportunities for voters, both up-to-date vocational education and
training and sufficient relevant upskilling opportunities will be important to provide and ensure
wealth of a region. Shaping a skilling ecosystem with public and private partners and with
academic as well as vocational institutions may be a decisive strategic advantage for the region,
and a way to differentiate from political adversaries. Therefore, intensifying the contact with

local players in the VET, upskilling and reskilling market provides an immense upside.

Furthermore, opportunities for initial VET keep the next generation in the region, help reduce
youth unemployment as well as secure human resources for local industries and foster local
industrial development. Boundary spanning — the art of reaching across to create value via
learning and innovation — is paramount here. From a company’s perspective, reaching out to
the public service and governmental representative as part of the local and national ecosystem
may tab resources and potential otherwise not accessible, while exhibiting corporate social

responsibility, if well done.

5.3.5.5 Voocational School Directors or Academic directors
A vocational school director is responsible for about a third of the learning time and curricula
of apprentices, in concurrence with existing norms and regulations. Along the same line,
university managers are responsible for about the third of the learning time and curricula of
dual students. While collaborations with local companies are the essence of their work and have
always been nurtured, the context of digital transformation poses challenges not only for VET
trainer learning, but also for vocational teacher learning, (and, to some extent, academic
teachers). Such learning can go hand-in-hand with all sorts of virtual, social and/or in presence
learning in the company context. Companies may be in the privileged position to have

technology use cases at hand, which facilitate learning.

Reaching across and understanding the corporate realities, practices, use cases, technologies,
and cultures, helps understand the needs of apprentices and dual students. Therefore, social
learning should happen across these boundaries as well. Not unlike the pilot model in Baden-
Wiirttemberg, Germany, initiated by the Holtzbrinck Stiftung?, allowing teachers to work as a

quasi-internship with companies for a period of time (6 months, part-time), fighting for similar

3 https://www.dvhstiftung.com/die-hospitanz, assessed on May 3, 2022
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models to make vocational schoolteachers understand corporate work life and vice versa is an
active contribution to boundary spanning in practice.

Potential methods can be:

V' internships,

v common projects and initiatives,

v' regular exchange,

v' job shadowing,

v" round tables.

These are examples of methods that help build bridges for further learning and innovation, if

not of technologies, then of methods.
The repercussions are not unlike those identified in a corporate training arena:

v’ providing time,

v’ creating open and people-oriented set-ups where digital transformation ultimately

leads to social learning and innovation may be a way to go.

Scientific evaluation of such routes will be suggested in the next chapter.

Universities have increasingly tapped the market of professional upskilling and reskilling. This
market is growing, profitable and challenging, while universities — at a different level of
abstraction but not unlike VET departments — are uniquely skilled in technology and didactic

abilities.

The EU has fueled such academic collaboration (e.g., EuroTeQ* initiative by Technical
University of Munich, Technical University of Denmark, Eindhoven University of Technology,
Ecole Polytechnique 1’X de Paris, Czech Technical University in Prague, and Tallinn

University of Technology) in order to foster proliferation of academic knowledge and increase

4 https://euroteq.eurotech-universities.eu/, assessed on May 3, 2022
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the digital workforce by offering micro-credential for skilled workers with technical career
ambitions for continued learning. This is co-funded by the ERASMUS+ program, aiming to
provide financial stimulus to skilled worker upskilling initiatives. From a corporate perspective,
boundary spanning in times of digital transformation to enable social learning may effectively

involve such ecosystems in order to have access to a broader pool of knowledge and capacity.

5.3.5.6 National politicians
As a politician working on the federal or state level, orchestrating the national education arena

with the different players, i.e.

v Companies,

v' social partners,

v vocational schools,

v universities,

v’ parents,

v" workers,

v' apprentices and dual students,

represents an elaborate multi-criteria optimization. Having said this, society is increasingly
aware of digital transformation and, if not managed well, of the adverse potential macro-
economic and sociological repercussions which may face the industrialized nations in the years
to come. Working with the different stakeholders and — again — spanning boundaries across the
divide in order to foster social learning in education eco-systems is something which can be
orchestrated nationally, while effectively operationalized locally, bearing in mind that most
employees and young people are not mobile enough to seize educational opportunities outside
their regional or local situation. Here, digital transformation can provide opportunities to scale
up and multiply initiatives otherwise requiring displacement, helping SME as well as MNE to

access and leverage training opportunities.
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Social learning and innovation, fueled by boundary spanning across and potentially learning
from front-runner players, can be fostered if suitable opportunities are identified and built up.
In the EU and in some national countries, such opportunities are currently being developed
(e.g., European Round Table R4E Reskilling for Employment initiative, Germany’s Nationale
Weiterbildungsstrategie®).

5.3.5.7 Professional training companies
In the past, many companies have outsourced their professional trainings to institutions adjacent
to CCls, to employers’ associations and private specialized training companies. Some other
training companies have specialized in offering temporary VET trainers who support the staff
capacity in corporate VET departments. In principle, all those are already in transition. Their
trainers must also face and master the challenge of upskilling their practical knowledge. While
it may be difficult to job shadow at a client in the latter case of the specialized temp trainer
agencies, it is not uncommon. Boundary spanning towards the industrial VET trainers and vice
versa may accelerate digital transformation of trainers’ abilities. These companies are big
enough to face similar challenges — trainers unwilling to share their knowledge or trainers
unwilling to learn new things, capacity problems and leadership challenges. Staying at the
forefront of VET technology and methods is part of the business model of such agencies and

training companies, such that some of this thesis’ findings may apply.

3 https://www.bmbf.de/bmbf/de/bildung/weiterbildung/nationale-weiterbildungsstrategie/nationale-
weiterbildungsstrategie node.html, assessed on May 3, 2022
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6. Conclusion

6.1 Summary of the results

The fact of the matter is: the more the pace of technological progress accelerates, the less there
are ready-made off-the-shelf learning offers for those who should lead the troops through their
learning journeys. That leaves trainers, especially in-house corporate trainers with hands-on,
medium level professional qualifications, on the sidelines if no intra-organizational efforts are
made, respectively internal resources are used, to enable organizational learning and
organizational resilience in digital transformation. Boundary spanning across training centers —
training centers acting as loosely coupled systems (Weick, 1976; Orton and Weick, 1990) — has

shown to be a valid vehicle as to organizational learning in this study.

The research question explored how and why boundary spanning occurs between traditional
VET and new forms of education in the context of digital transformation. As per a quantitative
online survey with 175 participants of a German VET department in an exploratory research
design, this dissertation shows that new learning methods and activities, along with the
enthusiasm to create new knowledge and trainers’ relational abilities, fosters social learning in
the context of intra-departmental digital transformation. Boundary spanning characteristics in
this study are persisting willingness (as a condition), relational scaffolding (as an activity), and
— as a new variable — propensity. Themes like ability and opportunity did not significantly
influence boundary spanning characteristics. Propensity is defined here as the individuals’
opinion that more boundary spanning across training centers, regions and towards internal
customers should be done. It significantly correlates with open learning set-ups and use-cases

and contributes to social learning.

A change in leadership and trust as well as a new philosophy as to VET learning positively
contribute to both social learning and future readiness of the department. This future readiness,
sometimes referred to as sustainability of the operations, represents a new notion in boundary
spanning theory in learning and a theoretical contribution. At the same time, it cannot directly
be proven that boundary spanning is a visible and concrete dimension of culture change in
multi-layer Vocational Education and Training (VET) environments like the one described in
this single case study. Nor can it be quantitatively demonstrated that people who practice

boundary spanning believe in organizational resilience.
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What can be demonstrated in this thesis is the relevance of managerial role models influencing
the individual’s perception for digital transformation to happen in VET. Managerial role models
furthermore are proven to lead to a positive view of sustainability of VET operations in the
sense of operational resilience. The lesson learnt here for managerial practice is that in times of
digital transformation, leadership counts at lot towards department’s perceived future readiness,
the famous “Zukunftsfahigkeit”, as the German interview partners express it. This is in
alignment with management theory (Brahm und Kunze, 2012; Kazim, 2019; Schwarzmiiller et

al., 2020).

As to scientific contributions specific to boundary spanning research, this dissertation shows
that — while the proliferation of knowledge and the enthusiasm for sharing knowledge plays a
big role for trainers — cognitive ability and knowhow are not important when describing a
boundary spanner. Rather it is a question of the person’s conditions, activities, and attitudes.
As such, the boundary spanning model in learning scaffolding of Roberts and Beamish (2017)
can be amended as an abductive finding of this dissertation, the latter one providing a new
measurement for boundary spanning characteristics. This operationalized boundary spanning
measure has shown to correlate with the role of the manager, in contrast to VET trainers, and

is dependent of how learning is set up.

6.2 Academic relevance

This thesis helps to answer a research call to explore boundary spanning not only in the context
of roles and motivations, but also with respect to processes and methods, i.e., as “organizational
level research” (Schotter et al., 2017, p. 406). Besides, boundary spanning applied to an intra-
company, intra-function change management context has also been established as an explicit
research gap regarding intra-MNE horizontal boundary spanning and its methods (Schotter et
al., 2019). Furthermore, it has been pointed out in chapter 1.4.1., that specific aspects of
learning or learning organizations in intra-organizational boundary spanning have only recently
been in the focus of management research. In this context, further research is suggested to

understand:

e the “how” and the “what” of activities and conditions,
e the “why”: the willingness of individuals to act as boundary spanners,
e the “how much”: evidence regarding learning activities in the context of boundary

spanning as a predictor of performance and success (Roberts and Beamish (2017).
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It has also been established in said chapter, that there seems to be little field research pertaining
to intra-company, intra-function research on boundary-spanning within a context where culture

is changing (e.g., due to digital transformation).

The definition and position of attitude — boundary spanning propensity — in the meta-model

adds to the boundary spanning research body (Tang et al., 2018).

This thesis answers some of the research gaps identified above by presenting an abductive
model to Roberts and Beamish (2017). Intra-functional boundary spanning research on
conditions, activities and motivations of learning scaffolding therefore constitutes a relevant
novel research contribution to the area of intra-company boundary spanning research. The
context of culture change in vocational education and training (VET) stemming from digital
transformation is original. Extant concepts and theory in boundary spanning scaffolding have

been enriched by this research.

6.3 Avenues for future research
A single-case study has its limitations as to its validity and objectivity. Even though the two-
step mixed-method approach in an exploratory sequential design helps to obtain a more
comprehensive, more objective understanding and integration, a single-case is limited as to
generalizability of the results (Welch ef al., 2011). Yet, while generalization per se is neither
possible nor intended in case study research, out-of-case prediction with PLSPredict (see
Appendix A4) shows a robust model (Figure 30) and this case gives insights into departmental
details otherwise not accessible to the research community. Rich analysis with contextualized
explanations and detailed documentation was carried out to counteract any potential bias
resulting from the fact that the author-researcher happens to be the German manager of the VET
department. It also ensures that the grounded theory is “reproducible in the limited sense that it

is verifiable” (Corbin and Strauss, 1990, p. 424).

Some of the concepts developed in the qualitative analysis are not taken up again during the
quantitative study. As examples, control variables like gender or level of education were not
asked for, to avoid potential conflict with worker’s committee and data privacy regulations.
Other examples of excluded variables consist of the exploration of fear as a topic that came up
during the qualitative phases. This topic is very sensitive and may have caused either irritation

or withdrawal from the voluntary survey by potential respondents. In any case, management
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decided not to pursue it in such questionnaire. It would have needed other avenues — potentially

qualitative ones — to explore such psychologically sensitive topic further.

Other concepts available in boundary spanning theory were not taken up in detail. For example,
neither were the interactions with other departments or contingency on team-level or task-level
antecedents taken into consideration, nor was boundary spanning discussed in the context of
inter-departmental conflicts and competition for resources (Joshi et al., 2009). This might

represent an interesting research angle for further study on this case.

Finally, there was one poorly developed question in the German survey, which inhibited further
clarity regarding one factor of boundary spanning characteristics. Rather than asking for the
ability of networking (see chapter 4.1.2.1.1., networkability across locations as a concept),
unfortunately, the survey question was altered into “interest in networking”, being less precise.
Most unfortunately, this proved to be a relevant factor for boundary spanner characteristics.
Future surveys may want to split this survey question in both “willingness to network” and
“network-ability”, to correspond more to the original themes of the scaffolding model (Roberts

and Beamish, 2017), thereby allowing a better comparability of results.

The primary research part of this thesis was done in German, transcribed, and coded in NVivo
in German and analyzed in German, which is the author’s first language. Only at the end of the
thesis preparation, the translation of primary and secondary codes into English was carried out.
This was done to keep the semantic logic and comparability across quotes for the longest
possible period. “Tensions arise between coding in one’s first language and in English”, hints
Charmaz (2014, p. 1078), and while it may be easier to code in one’s first language, the author’s
familiarity with business English and the conciseness and concept-ability of the English
language helped find crisp English codes for the translations. The same cannot be said for the
translation of the original respondents’ quotes. They lose originality in translation, but that is
unavoidable. To counteract this phenomenon, it was pondered to keep the German original
voices in the text when deemed necessary, although this certainly proved to be of little value

for all non-German-speaking readers.

Yet, this translation process was not void of ambiguity. Organizational resilience is a concept
which was developed from the German “Zukunftsfihigkeit” (English literal translation: future
ability, translated somewhat awkwardly by “sustainability of VET operations” or “future
orientation” in the qualitative and quantitative parts of the research findings; the notion of

sustainability to be confused with neither ecological sustainability nor green skills), a verbatim
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notion that emerged in the interviews. Finding the adequate English expression with abstraction
sometimes proved challenging. Hence, synonymous notions were sometimes kept for better

English-German contextualization.

Future avenues for research may want to explore more cases in the VET context. The author
recommends to also explore related contexts such as corporate upskilling and reskilling
domains, in technical schools and colleges, possibly in other cultural — national or professional
— contexts. In such environments, similar challenges stemming from digital transformation will
make culture change and new forms of learning and upskilling of trainers and teachers emerge,
which can be fostered by boundary spanning. To understand conditions, motivations, and
activities of trainers in different contexts is relevant, corresponds with the actual scientific
research agenda and will be interesting to compare with the current case to further enrich the

findings discussed in this thesis.
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Appendix

Appendix 1 : Qualitative study

Al.1 Cause
6C Model Relevant quote
CAUSE

Need to secure It is our goal to enable our VET trainers to be fit enough, such that we have at least two per
competencies local training center per topic. This way, they have a partner for sparring and exchange (P10)
— extrinsic

Even in their free time they do continuous education. This life-long learning for them is not
just a flowery phrase, this is life for them (P3) — intrinsic

Self-conception is Life of a VET trainer changes, in my opinion, respectively, has already changed substantially.

changing Isolated (,,Island*) competency is something we do not need any longer. A VET trainer must
be able to convey comprehensive knowhow, and even sometimes has to admit, if he is not the
expert in one special area, exactly that. Maybe he teaches together with a colleague, maybe he
searches for solutions or asks colleagues. Those may be experts in this domain, well, without
saying that this lesson cannot be taught by me. That can serve as an example for the boys and
girls how to come to a solution without trying to dodge the responsibility. (P6) — extrinsic

I think VET trainers have acquired more self-confidence. They realize their task is not just to
show up in the morning and to teach their learning units and to go home in the evenings. I
think you will always have some of those but [ ...] there are VET trainers with a lot of potential.
These want more, they want to be visible, they want to shape VET - and I think, without
knowing whether this is the right term - their self-confidence and courage has increased to
openly discuss issues and to make suggestions and to contribute.. (P7) — intrinsic

Transformational Digitalization, COVID-19, Speed, Balancing Act, Change — extrinsic, see below:
Challenge

Digitalization = In general, we started the digitalization roadmap a while ago, much more intensively, I might
say, to integrate all these technological changes into VET. (P3)

Hardware is one side of this whole topic, didactics, methods is the other side. And the latter is
much more important regarding digitalization.(P3)

COVID-19 Well, I think psychologically, I mean, a lot has been superimposed by COVID. By doing so
much online, I don’t know how it is elsewhere, but I realize this. Well, there are many training
center locations that do lots of VET trainings online. If you want to do this seriously, then you
need a concept, you need to have a concept for the courses which have been done in the training
centers before. You need a completely new deck of cards and you need to think how to do it.
That requires lots of time. Psychologically, I think some of them wish a bit more appreciation
for this. (P12)

For example, we have at once initiated a digital schedule, when Corona happened. We, at once,
took our VET trainers along, MS Teams trainings, Concept board trainings, we introduced
very fast this “New Normal Great Teaching” with didactics/methodic [support]. We repeatedly
do sessions where we show methods, try methods, or collect ideas via Concept board, such
that everybody writes down what he does to motivate a group. What are good examples? Real
Best Practice Sharing, well, exchange things, simple tricks: how to structure a virtual day for
an apprentice? How to teach them that they write down into the chat if they are gone for a bio
break, not just disappear virtually, but write down that they are gone and write down that they
are back? A certain commitment even in virtual VET... I think we are extremely advanced in
our thinking and how we conveyed that to our VET trainers. I truly think that we are on a good
path and that Corona has helped us following it. (P16)
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6C Model Relevant quote

Speed We are much faster, because before, as I said, one would have done such changes maybe in
five years, six years, seven years. And if I consider how much investments we did in the last
years, that has been in the last years about ten times as much as usual [due to digitalization].
And that has to be implemented and operationalized. (P3)

To prepare ourselves for those ever-speedier topics, to always jump on new topics, and not to
lose the VET trainers, really take them along, motivate them to dig into the topics but also
provide help for them to succeed. (P16)

Balancing In the dual vocational and educational training system, we are very strongly ruled by laws and
Act regulations, which may not be appropriate for today’s time and speed. Hence, it is a balancing
act, there are things from the past which won’t change swiftly. (P4)

Well, the challenge for me is, in particular, that we are a very modern company, and we look
very far out. Yet, we move in governmental corsets, and this is not meant in a negative way,
because it gives us a certain safety. We should not forget this, these corsets, and laws and VET
etc. From my point of view this is a huge balancing act sometimes, to train within this corset,
including work time legislation, VET laws, and the curricular content must still be trained,
even though I like the content. The content is not bad, I think. But modern VET we must do
and also want to do, it is also a good thing. (P9)

Change Today I consider us not to be a vocational education and training department, but a true
(education and) training department. And now we can debate how to differentiate this,
vocational or not, but we have a mission to educate both for initial vocational training (where
we have a historic tradition) and for continuous education and training for our staff. This has
changed, but I see our goal and this goal will always be in change because our staff changes,
because our corporate goals change and because our products and changes undergo change.
(P4)

The tasks of the VET trainers change tremendously, also in our project, i.e., the trainer is not
the conveyer of knowledge any longer, but he is also the coach and the learning progress
companion. He does not teach things any longer which he knows by heart and which he is
expert in and understands, but he must have a broader standing and accompany the learning
process. This constitutes a challenge. (P4)

Al.2 Context

6C Model Relevant quote

CONTEXT Summary: Barriers, Fear, Team spirit, Hierarchy, Diversity of Training Centers

Fear Employability. You start thinking ,,What do I do if this gets too much for me or if I do not like
it any longer or it simply overwhelms me?”” Or if you cannot reach the young audience any

longer. (P1)

Then I realize: it would be better if the colleagues were in a network and could get information
on their own. But they all think, at least this is my interpretation, they are all afraid to get new
tasks. Afraid that if they start working in these networks they get tasks, because in principle
there are tasks, of course. And these tasks get distributed among those who are present. In this

case you are notably absent and do it yourself. (P13)
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Barriers

Laws and

regulations

Hierarchy

Team Spirit

Fear to try something new maybe and make mistakes. [...] Especially in these learning
communities there are colleagues who are experts in their field and now I need to grow out of

my comfort zone and don’t want to make mistakes and still need to do my job. (P14)

Nonetheless there are friction losses, nonetheless, I speak openly here, nothing against the

regional managers, but they are a layer of clay. (P5)

That was quite difficult. If you do bridge building, then you need to watch out that the actual

manager doesn’t tear down the bridge again. (P21)

Of course, time is always a topic. (P3).

I consider this a huge challenge. I think technically and pandemic-related operationalization
of how we do VET in a virtual manner — there we are really good, because we have the
financial means and the flexibility to do this. However, I think not everybody sees it the same

way. I believe they really want the corset because they feel good in it. (P9)

To set up the whole issue of laws and regulations in this new normal work world such that we
don’t risk being non-compliant, i.e., the employees and the managers, because these are the

laws. That does not fit with the new normal as we imagine it. (P8)

I realize that we still work in a way where you were five years ago, what you describe as

hierarchy-based often. (P5)

At the beginning of the nineties, it was much more hierarchic, i.e., hierarchy issues were much

stronger. (P3)

If you do not have trust then you create such structures and eventually it counteracts quality.
If you have such a culture of fear [...], such a culture of control, for instance, and such a

watchdog mentality. (P7)

And that is something what we like here. As stupid as this may sound, we can laugh about
each other without being cross with each other and this creates this easiness which I mentioned,
and this is important. [...] they act based on this original trust and say, no matter what happens,
[...] I may make mistakes, and this is ok. And if someone thinks he knows better, then he is

allowed to do so, if it is correct. And if it is not correct, then I am cool, and we discuss it. (P18)
You are always as open to change as the people in your environment. (P13)

And this is also a type of group constellation and of group size. [...] Then you also have the
type who says: ,,I have been in VET for so long, you don’t need to tell me that, I already know
everything and have my fixed structures and have been doing this for 20 years and...“ This
type exists, of course, and if you have a lot of these types in a group, that it gets difficult to
envision something else and to say “What do you think about doing it this way?” (P14; reports
to P13)
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Al.3 Concept

6C Model Relevant quote

CONCEPT — Boundary

Spanning
Boundary According to my perception, this last learning from each other, this very informal learning, this
spanning is a form of learning which has always been present in one way or another. But not in the manner
informal that it constituted a separate way of learning. That was more on a cooperative, interhuman level.

In other words: I go over to my colleague XY, and we talk about a topic and out of this situation

I am learning, but not within a certain format. Hence, people had to get used to this. (P14)

But it is difficult to measure, because before it was much more informal in the corridor and now
it is more like ,,I set up a meeting and talk about it for half an hour or fifteen minutes. Hence...

(P15)

Mostly, it is informal, almost exclusively, I’d say, if we fix something in writing then we do
little notes, there was no formalism, no obligation. A lot on Concept board. If colleagues work
something out, they have Concept board, they have access to Concept board, such that we select
things together, use things from each other. This way we can file a note on Sharepoint, we can
file a hint that we have common spreadsheets. That is the way we do things, but mostly it is
informal. Well, informal. In order to simply keep the dynamic character and instead of writing

it into any minutes, I can type it five times into the editor. (P18)

Boundary Not only the training center somewhere because — clearly, exchange of knowhow has always
Spanning worked somewhere — what I really mean is to consider VET a community and really do
across exchange beyond the single training center, and tell the colleagues ,,Hey, I do it differently.”
training According to my perception, we have further chances there. (P6)

centers

I have many more colleagues who really proactively want to participate, actually, ask to do it,
by the way, who want to contribute to product development. Of course, they multiply much
more directly, this multiplication [of know-how] happens much more directly and becomes
benchmark. L.e., things get suggested for us to participate in the region, and beyond, throughout
Germany. And it is a much stronger give and take and I think, this is the way to go, that we
communicate much more directly than in the past when there were two hierarchical layers in-
between, and the only way this works, candidly, is via central [headquarters] support and we

are grateful for it. (P3)

Boundary We talk a lot about it, we are in a dialogue, that I strive to keep up continuously. With regards
Spanning to learning it is the path I took: I started with little nuggets, really, did not paint the whole picture
within because that might have been depressing, but rather tried a bit to visualize the dialogue together.
training What are the next little steps? And then aim at small success stories, say, this is a tool I have
centers learned to master, and it works. In the next step, I will deep-dive into 3D printing, and then I

share this. We had such nuggets. One of the team members is really fit in terms of robotics. And
then we said ,,OK, this one does a two-hour training in the afternoon”, while the apprentices
were tied up with some safety training. This time we use, even the team assistant participated,

such that really everybody knew what this was about. And everyone participated. Then there
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was another part where we said: ,,0k, and now we do 3D printing.” And not just this ,,I got it*,

but rather this successful feeling of “I could teach this.”. That was the value-add. (P15)

If know-how exists in our training center... there I can present an example. Take, for instance,
the two trainers K21 and K22. Both have a similar situation; they train 2" and 3™ year
electrician’s apprentices. One of them has been a VET trainer for many years, knows the
equipment and has been abroad in foreign countries. The other one is relatively young and not
very seasoned. One has an engineering diploma, the other one has done an apprenticeship and
there are really a few things they can learn from each other. [...] Well, and there it is visible
again that especially the younger ones strive to do things themselves. And often I get asked
whether I could help, and that is something we do often within the team. That works well. Our
working student is another example. That is a good group. Even without me having to micro-
manage, they are well integrated and that works out. Even though it does not always work out

how I imagine it. (P13)

My task is rather, if I realize there is an expert team somewhere, to raise my hand and ask:
,»Think about me as well, I do the general train-the-trainer rollout from a headquarters
perspective.” I am the last man standing [i.e., I represent the last step of the PLM process.].

(P16)

In all fairness, not everybody is that way. There are some who do that in the region, no question
about that. In other training centers, there are others, but working in superordinated tasks or
with project experience in PLM or central projects, in which they cooperate. They are in special
positions, firstly, because they know each other, and [secondly] because they realize via the
position “for this topic I am the expert, or I have been the expert and that means I need to
contribute with my know-how”. That is a process. That is nothing which they do from one day
to another. If they realize, ok, I do have the know-how and others consult me for this, then I see
this expectation of others and I serve. Typical example: a colleague who was in the German
norming committee for electricity, he was the mother of all norms in Germany. For every
question in this domain. He knew it and he proactively asked others if they had problems and if
they needed support and he acted upon that. I.e., with this level of expertise, you have to decide

whether you are a multiplicator or not. (P3)

We have always had in the region.... There is one event called ,,5-7*, where promoters introduce
actualities. [...] The VET team is typically invited, and we watch what technologies are
introduced by the businesses, what do they try to market? Right now, there is a beautiful
example regarding the current taster-system, not with a switch and a cable, but with a bus-
system behind it. We then called the person who resented and asked him about his beautiful
feature. We asked him to come by and show it and consult us in VET and he really liked to
show up in his old training center. And then we compare notes and look at the equipment and
see which two or three parts are good to integrate into VET operations. That is initiated by the
sales subsidiaries, but we get a lot out of these events. Sometimes, they have other bachelor and

master students independent of dual VET operations. (P20)

But we also know that if they have a technical master student in the sales subsidiary, and they

realize that we in the VET department have technology that might help him, then they ask us ,
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can we use it, can you help hardwire something, whatever cannot be done in their department.
If yes, they come with their student and we get to talk “What do you do there?” and “Watch out
for this” and then we can derive lots of topics and say “OK, that makes sense for us to use as

well”. The last presenter had built some frequency converter for his area. (P20)

And we said ,Look at our equipment, please, you fabricate engines, what is here to
improve?“ Our equipment and our engines were relatively old. Then he showed us the news
about engines. This is a real give and take, what is new across departments, but what is most
important is the contact which we need to fundamentally maintain, and I think, when there are

already contacts at eye level established, then it is good to simply keep this up. (P20)

What has happened now, he simply approached colleagues from his former department [in the
factory], who have other responsibilities in construction, and he asked them to give him a crash
course. But he did not approach his colleagues in VET. You need to consider that. Because,
despite all online meetings, there is a higher barrier when it comes to approaching colleagues.
I would not have ill feelings asking colleagues, or calling them, even though they are in another
organizational unit, if [ know there is an expert for a specific domain. So much for learning

formats. (P13)

In my point of view, you get visibility, yes, but rather by the regional partners, due to the fact

that we have a very regional/local set-up, [...] not so much by the higher ranks. (P6)

Al.4 Contingency

6C Model Relevant quote

CONTINGENCY
Foster We have the transfer of knowledge of managers as a fixed appointment in the regional meeting.
opportunities That is where you exchange, of course the experts also exchange [information] and managers

as well, via MS Teams, via projects. (P18)

Consciously leaving your own training center and the limitations of your own training center.
[...] I personally think it is good to leave your habitual context in order to engage with new
things, not only on a cognitive level, but also on a physical level. And that really works. If they,

let’s say, really work together within a workshop, and work out solutions... (P10)

Look for boundary In my opinion, social competencies are the decisive factor for someone to bring in, rather than,
spanning qualities comparing this to the past maybe we said getting technical expertise across was vital. (P6)

in recruiting o . - o
These days, one has to value communication skills, this ability to talk to network and the ability

to combine this, to lead and network... this is maybe more important than the last technical

aspect. (P3)

Value and We really took notes and documented every best practice (no matter how weird I might have

incentivize personally judged those practices), simply because we wanted to express appreciation. (P21)
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boundary spanning  There is always a big thanks by the managers for this job, but also by the employees who say
by trainers ,»Thanks for initializing this. We may not have had the foresight, or we did not have the

opportunity here to look into this.” (P21)

Nominate =~ VET Let me express it this way: I could not say about any manager in region [name], I could not say
trainers as formal ,,Well, stay in your training center, stay calm...” I haven’t met such attitude. There is really the
boundary spanners motivation to say ,,well, look, where do I get this information from? Contribute, please!*“ And

this represents a value-add for all, eventually. (P18)

...1told him, for instance, as mentor or coach or whatever...I told him to watch out for K12, he
should be his contact person. ,,Just watch out [...] that you stand by his side, not as a father, but

as a contact person.* (P12)

And sometimes the manager has to maybe command this. (P2)

A1.5 Conditions

6C Model Relevant quote

CONDITION

Leadership Fundamentally, I can state that managers today are striving much more to act at eye level with

their staff. (P7)

Every now and then I trigger individuals. The majority [of staff] moves and cares by itself.

Hence, one needs to push individuals a bit.. (P11)

Empathy means for me not laissez-faire, not at all, but the capability to understand colleagues

in certain points and then, to spar with them in order to move them into another direction. (P6)

Culture has definitely changed. It became more open, what, I think, is appreciated by everyone.
And this open culture, that is, I think, the same for all. That is fun. That raises or keeps up

motivation. [...] I think managers should live this topic [as a role model] and ask for it. (P8)

Values And yes, it is like this, one is open among colleagues, doesn’t make a difference and... we are

all equals, no matter how old, how tall, how... you know. Just does not matter. (P18)

I think the trainer who says I ultimately stand in front of my group, and I do this in a formal
classroom setting and I wait until headquarters gives me a VET curriculum how to convey my
topics in a project setting or in a MS Teams setting... because I do not have ideas how to do
online VET training... I think this type of person, who, as matter of fact, acts like a first-year
apprentice (I am a bit catty now), that this type of person will not have a home in VET, because
we have this quest for quality for our businesses. Sounds brutal, but I am convinced of that.
(P6)

Mindset And perhaps really this job shadowing, such stories emphasize and enforce opportunities. And

if I say ,,enforce* I don’t mean it in the sense of ,,you must®, but in the sense of a proposition,
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an opportunity to create free space. I believe, if you want to have a change of culture in the
long run, then you can’t have enforced goals and constraints, you need to get into the heads of
your people and therefore you will — in the sense of constant dripping wearing away the stone
- again and again deal with this. Especially for the older colleagues who, I’d say, are a bit more

set in their ways, change of culture is nothing which catches on. (P11)

But this new, open thinking, to say we discuss this, we allow for solutions out of the ordinary,
that may fail, but we take aspects which may bring about a solution, we question those critically
[...] both sides may benefit from this. And to get back to the question of how we learn, there
is the third type who likes everything and who likes to jump around flexibly. This is what [
discovered for myself. (P18)

No, no, it is not like this, I have to express my praise here. I have never experienced in VET
that anyone would block. To the opposite: in VET, you always motivate. Here is a group. Here
is the opportunity. Either in small, simple courses or in job shadowing, in a bigger setting, if
you say, one really wants to attain another level of education, a continuous education type of
qualification, which allows someone to continue to be employable in the everyday work
environment. I must say, this is different in this VET department compared to other

departments where I worked. (P19)

Flexibility Flexible career paths. Diversity. (P10)

It is our advantage to be a small training center. You can implement something like this easier.

(P15)

I just did not want to say ,,small”. “We rely on each other, i.e., we have a high dependency on
each other. [...] We don’t actually have a ,,No, I don’t do this for you*, but we stand in for each
other. This is very cooperative, almost familiar, so to say, to say, ok, we do this, and we manage
this.. (P18)

Trust This basic trust in colleagues, they realize that this is particularly good and that backs them if
they go to other regions and sites, in cross-regional teams so-to-speak. (P18)

A real aspect for me, according to my perception, was to win trust. And winning trust via action

and not via talking. (P10)

Al.6 Consequences

6C Model Relevant quote

CONSEQUENCE

Scaffolding  Pragmatically put, job shadowing is the easiest and cheapest means to close knowledge gaps. If
it is really the cheapest means should be checked, but in any case it is the easiest means. The

trainer is planned to shadow, and you have the least stomach aches and you do not need to
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More
freedom
and variety

in learning

Culture and
Mindset
Change

Value-add
for the

company

organize a rental car and what else is needed [for an external course]. Well, pragmatically put,

this is the paramount reason why one does it. (P17)

I must build coalitions, I must accept to a much further extent that I do not know everything,
Instead, I must [...] find someone suitable, even though that might appear more expensive at
first sight. I must consider this for the sake of the company. And the company benefits because

this network thinking, this systemic thinking provides a value-add. (P3)

From a customer perspective, I think we are on the right path. Sometimes we are too successful
because we challenge our own training centers too much, as portfolio elements [demanded by

internal customers] are asking for more diversity. (P15)

In the beginning, they were a bit irritated. I think we got on their nerves, because VET, you
know, VET in the business is not a top priority. Yet, I have the experience that going on
someone’s nerves may help. Although you must not drive it too far. And they accepted it. What
I really like about this is that not only the business but also worker’s council identify with their
VET department. That can only be realized if local VET trainers are given freedom and trust to
take networking into their own hands. To build it up and nurture it. (P7)

And what really is undergoing change now, is this whole topic of learning communities,
sometimes also smaller nuggets, shorter sessions, simple opportunities for exchange. In fact, I
perceive this as a clash of generation, it really depends on your normal workday, how well you
can integrate this into your VET operations, your everyday work. If you are something who does
a lot of classroom teaching, can you build it into your sessions or not? Acceptance differs, I

think, it still has to become mainstream. This is a change we are currently stuck in. (P14)

In our training center location [the old manager] has retired, and he was really fully complying
with what came from headquarters. And now they have someone sitting there who says, ,,Well,

let us do trainings together, let us continue it here and now.* (P15)

Culture has definitely changed. It became more open, what, I think, is appreciated by everyone.
And this open culture, that is, I think, the same for all. That is fun. That raises or keeps up

motivation. (P8)

And these are things where I simply say that will give us a value-add in the long term from a
business perspective. [ ...] Therefore, boundary spanning is not only a topic across regions within
VET, but this is a topic — and here I would like to mention the term “co-creation” of internal
customer [in the business] and VET — where VET operations and our learners can be enabled

such that cross-organizational thinking becomes second nature. (P10)

Speed: In the past we would have done it in a way that we would have set up a product team and
then we would have created ideas how to get these VET things done ourselves. Of course, we
would have looked left and right, who could be our partners, professional didactic suppliers, but
it does not work this way [any longer]. You need to look faster: how is the topic positioned in
our business? Where can I get content from fast? Which options do I have to assess content
where everyone agrees that this would be relevant for all learners, vs. content which must be

customized for technicians or commercial clerks? And that is something where you would
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Appendix 2: Quantitative Survey

Learning from each other in VET

Dear colleagues,

One of our most important topics in the new fiscal year will be our continous education, i.e. our
personal and collective learning in [our VET department]. In this context, learning from each other,
learning across training center sites and boundary spanning with other units and partners will be of
particular interest. This is how we can better understand and share all the new topis around
digitalization and technology.

This explains why we do this survey: We want get insights into how you learn. At the same time,
some of the results will be analyzed and re-used in a scientific context.

We thank you for your participation. All data will be handled anonymously. Participation is
voluntary.

Please note that this survey will not be used to assess employee performance. Therefore, your
answers should not include names or descriptions that could be used to identify individuals.

* Erforderlich

1. What is your main role/task in the VET department? *
C;' Trainer
() Mentor (includes coach, students' trainer, teacher)
() Central/headquarters function in VET department
() Manager

() Miscellaneous
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2. Which age group do you belong to? *
C < 30 years
() 30-39 years
() 40-49 years
() 50-59 years

C > 59 years

3.How big is the training center where you currently work? *
() small (<5 people)
() medium (5-15 people)

() big (> 15 people)

4. How many training centers have you worked at as part of regular staff (including the
current one)? *

() Only this training center
(:) Two in total

I .
(__J Three or more in total
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5.During the last fiscal year, we have tried out many new learning methods re:
digitalization topics, virtual learning and new VET philosophy Which formats do you
prefer?
(1= not at all, 5 = like very much) *

1 2 3 4 5 don't know
Trainer-led courses in I \ (
. O O O O O O
Virtual trainer-led ’
Yl O O O O o o0
Blended Learning O O O O O O
Self-paced Learning O O O O O O
On-the-Job Learning O O O O O O
Community-based
Leaming (team-based O O O 9 O O

learning)
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6.In the VET department, we have established different formats to learn with/via
colleagues. Which formats do you consider useful? (1= not at all, 5 = very helpful) *

1 2 3 4 5 don't know

Train-the-Trainer

Sessions in Learning

Communities (e.g., C O Q O O C
Digitale Fertigung, Low

Coding)

Train-the-Trainer

Sessions bi-monthly

with recurring virtual ~ - ~ ~ : ~
meeting (e.g. ( O C C O
methodics/didactics
topics)

multi-regional virtual

Trainings e.q., process
D e P O @) O O O @)

topics (Recruiting,

copyrights...)

Learning within the

team of colleagues ~
Rhigsbist O O O O O O
practice sharing)

Tandem Teaching O O O O O O
Hospitations Q Q O O C C
Miscellaneous Q O Q O O C

7.Which other learning formats do you consider useful? Bullet point answers suffice.
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8.When you think of situations where you learnt anything from colleagues: which of
their abilities/competencies contributed to your learning? (1= not important, 5 =
very important) *

Specifics Knowhow and
expertise

Ability to communicate

Methodic/didactic
abilities

Social competency
Self-reflection ability
Interest in boundary
spanning across
training center

locations

Other

\
o U

7

D

~
\

5

O O

don't know

9.1If you chose "Other” in the previous question: which other abilities/competencies
were relevant?

10. Did you ever carry out a training for colleagues from other training centers? *

O yes

(
\

no
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11.In which format have you done trainings for colleagues?
(1 = not at all, 5 = very often)

1 2 3 4 S don't know

Trainer-led courses in -

SRS O O O O O O
Virtual trainer-led - - -
i O O O O O O
Blended Learning @, 'C) . O C C\
On-the-job learning O O O O O O
Hospitations O O O O O O
o‘he' (—J \ /' O () ./ ./

12.1f you chose "Other” in the previous question: which other teaching formats did you
carry out for colleagues?
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13. What were the reasons that motivated you to carry out a training for colleagues?

1 2 3 4 5 don't know

Willingness to create,

expand and share O O O O O O
knowledge

Sense of responsibility ~ - ~ ~ ~ ~
for our department O O O O O O
Passion for the N\ : ~ ~ ~ N
topic/for the cause O O O % O
Recognition and cudos O O O O O O
It's part of my job. O O O O O O
:’Ay'boss asked me to ®) O O O O -~

o it.
Other O O O O O O

14.1f you chose "Other” in the previous question: Which other reasons motivated you to
offer a training for colleagues?
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15. Why haven't you offered a training for colleagues yet?
(1 = completely disagree, 5 = completely agree)

1 2 3 4 5 don't know
Hasn't happened yet,
but | could very well A A ~ ~ A
imagine myself doing e \ ~ \/ -/ ~/
this
I don't feel
confortable/little O O O O O O
experience
I do not consider this '®) I Q ~ A puy
part of my job. - - ~ ~
I have not time. O O O O O O

16. What would you imagine that would help you carry out a training for colleagues in
the future?
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17.Why in your opinion are colleagues motivated to carry out a training for you?
(1 = no motivation, 5 = very strong motivation)

1 2 3 4 5 weild nicht

Willingness to create, ) )
expand and share O O O O O O
knowledge
Sense of responsibility . o
for our department O O O O O C/
Passion for the -

. e C ( ‘ ~
topic/for the cause O -/ O O O O
Recognition O @) O O O O
It is part of his/her job. O O O O O O
He/she was asked to do N I - N -
it by his/her boss. O O O O O
Other O O O O O O

18.In case you chose “Other" in the previous question: would you like to elaborate on
it?
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19. Which (conceptional-methodological) aspects do you consider relevant for a good
training by a colleague ?
(1= not at all 5 =very relevant) *

1 2 3 4 5 don't know
use cases / practical p \ \ ~ p
e O O O O O ©
good C ~ C e
methods/methodology O O O O O O
good preparation O O O O O O
experimental teaching O O O O O O
Flexibility and ‘
improvisation skills O O O O O O
Interdisziplinary /
boundary spanning O O O O O ©
approach
| f topic f
mportance of topic for O O O O O @

me

20. Which (relational/social) aspects do you consider relevant for a good training by a
colleague ?
(1= not at all 5 =very relevant) *

1 2 3 4 5 weiB nicht

Empathy of trainer O O O O O O
Trainer is a role model

in learning O O O O O O
Boundary spanning pu p
across hierarchies O O O O O Q
Mutual trust O O O O O O
Mutual exchange (aka ~ ~ \ p -
give and take) O O C’ O Q O
Learning feels like a N e O O O

“safe” environment
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21. Are there other important aspects for learning across training centers?

22.VET includes networking. We are interested in your assessment of this topic. Please
evaluate the following statements (1 = don't agree, 5 = completely agree): *

1 2 3 4 5 don't know
In my opinion we
should do more
boundary spanning O O O O O O
across training centers
and regions.
In my opinion we
should do more ~ ) 7~ s N\ B
boundary spanning O “ O O O O
towards customers.
in my opinion we
should do more ~ ~ C s ~N .
external boundary O O O O O O
spanning.

My management acts

as a role model

regarding boundary O
spanning across

training centers.

J/

O O O O

O
P
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23.To what extent do you perceive any culture change in the last years in our VET
department?
(1 = notatall, 5 = strong change) *

1 2 3 4 5 weil} nicht
New Normal / virtual - - - ~
O O O O O O

cooperation

New Normal / digital

learning / hybrid VET O O O @ O D
training formats

New VET philosopy O O O O O O
Leadership ~ N p - ~ ~
behavior/style O O O O O O
Trust within the team O O O O C C

24.1f you perceived culture change: what is your opinion about this change?
(1 = very critical, 5 = very positive)

1 2 3 4 5 weil} nicht

New Normal / virtual ~ O s ~ ~
collaboration O O - O O O
New Normal / digital
learning / hybrid VET O O @) @) O O
training formats
New VET philosophy O @, O O O O
Leadership N\ N r s N\ N
behavior/style O O O O O O
e aks a ~ ~ ~

Tust within the team W L ) () U/ U

25. Have you noticed other aspects of this culture change, and what is your perception
of these aspects?
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26.We introduced our new VET philosophy this year. Please indicate how much you
agree with the following statements:
(1 = Don't agree, 5 = Completely agree)

1 2 3 4 5 weil} nicht

Our new VET
philosophy enables us

to better support and O O O O O O
develop our learners’
competencies.

| feel well informed

about our new VET O C’ O O O O
philosophy.

| look forward to - - -
implementing our new O @) @) @) O O
VET philosophy.

| feel well supnorted by

my manager regarding ~ ' I ~ ~ ~
o C O O D C O
philosophy.

27.What is your assessment about our VET department's sustainability/preparedness for

future demands?
0 { 1 \ 2 { 3 4 ’ 5 ] 6 ’ 7 8 ‘ 9 10 |
not at all prepared for the future 100% prepared for the future

28. Please explain your assessment.
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Appendix 3: Quantitative in-depth analysis procedure (Memo as per April 2022)

Operational Memo Quantitative

Research

Contents

Status of Primary Research Project

Selection of Data

Data analysis

Results

Regression Analysis Boundary Spanner Characteristics
Regression Analysis Digital Transformation Characteristics

Poisson regression: assessing organizational resilience and trust

® N kWD =

Bibliography
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1. Status of Primary Research Project
This memo is written after conducting the quantitative primary research, i.e., the online survey
in MS Forms. The latter was published via email by the departmental coordinator of internal
surveys. The survey ran from November 15 to December 3, 2021. A copy of the English

translation of the survey can be found in Annex of the thesis.

2. Selection of Data
This group of interviews was conducted with 286 participants of a German MNE vocational
education and training department, 190 of which were trainers of apprentices or dual students
(comparable to the British degree apprenticeships or the French I’apprentissage dans

I’éducation supérieure).
61% (175 participants) answered to the survey in total, thereof 104 trainers.

In order not to divulge explicitly the topic of the study, i.e., boundary spanning, the questions
were combined with general questions about new forms of learning (e.g., learning format
preferences, opinions about how the new philosophy is being implemented). Consequently, not
all questions are relevant for this DBA analysis, the research question of which centers around

how and why boundary spanning occurs in VET in the context of digital transformation.

3. Data analysis

Data were downloaded from MS Forms as a MS Excel file and imported in SPSS V28.0.0.0.

For the different aspects of interest (learning preferences, motivations, abilities/conditions, and
activities as well as how to define boundary spanning) a separate analysis was done as to their

descriptive statistics, correlation, principal component analysis, and, in a later step, regression.
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4. Results
4.1 Learning formats

Descriptive statistics of the learning format section derived from questions 5 and 6 of the survey

resulted in the following overview:

Descriptive Statistics

N Minimum  Maximum Mean Std. Deviation Skewness Kurtosis
Statistic Statistic Statistic Stafistic Statistic Statistic Std. Error - Statistic Std. Errar
Which lzarning formats 165 1 ] 4,20 1,077 -1,473 189 1,588 AT

do you prefer? trainer-led
COUrSES in presence

Which l2aming formats 167 1 ] 347 1129 - 464 188 - 426 AT4
doyou prefer? virtual
trainer-led courses

Whith lzaring formats 144 1 L} 345 1,023 -,284
doyou prefer? blended
learning

‘Which l2arning formats 170 1 ] 338 1191 =170 186 -909 ,a7o
doyou prefer? seltpaced
learning

Which lzarning formats 168 1 ] 387 1,068 -883 187 224 Aa73
do you prefer? learming-

on-the-job

‘Which lzarning formats 165 1 ] 359 1,104 - 638 189 -223 376
doyou prefern?

community-hased

learning (team-based)

202 N7 401

3,50 1116 - 495 209 -253 416

Which lzarning formats 134 1
do you consider

useful? TTTilearning

communities

technologies

Which learning formats 155 1 L 345 1,202 -,385 85 -,680 387
do you consider

useful? TTT/methodics-

didactics/NewhormalGre

afTeaching

o

Which l2arning formats 169 1 5 356 1164 -538 187 479 371
do you consider

useful? TTTicross-

regional process

Which leaming formats 170 1 ] 4,29 833 -1,408 186 2,465 370
doyou consider useful?
|learning within the teams

Which learning farmats 88 1 5 356 1167 - 438 255 -508 506
doyou consider useful?
tandem Teaching

Which lzarning formats 138 1 ] 3Bes 1,190 -932 206 069 410
do you consider useful?

hospitation

Walid N {listwise) 64

Both kurtosis and skewness remain in the limits of what is applicable for a future principal

component analysis (PCA).

In a next step, the data were checked for possible correlation.

216



Barbara OFSTAD

Correlations

Which
Which Igaming Which
Which Izaming formats do \hich lzaming ‘Which
Izarning Which Which Which Which formats do you consider Izaming farmats do Izaming Which
formats do Izamning I=aming Izarning Izarming youprefem?  youconsider  useful? TTT/  formatsdo  youconsider formats do leaming
you prefer? farmats do farmats do farmats do farmats do communit-  useful? T methadics-  you consider useful? youconsider  formats do
frainer-led you prefer? you prefer?  you prafer? based saming didactics/New  ussful? TTTlc Izarning useful? you consider
coursesin  virtual trainer- self-paced Izarning-on- learning egional  within the tandem useful?
presence Ied courses learning the-job (tzam-based)  technologies  Teaching process feams Teaching hospitation
Which learningformats  Pearsan Gorrelatin 1 018 029 -082 012 134 108 002 17 153 022 S
do you prefer? trainer-led
SRt i p s Sig. (2-tailed) 853 733 294 882 092 232 982 141 053 839 001
N 165 162 139 164 162 158 130 150 181 181 a7 135
Which larning formats Pearson Conrelation 015 1 408" 166" 129 262" 481" 91" (448" 2147 131 150
do you prefer? vitual
e a e ntrsan Sig. (2-tailsd) 853 <001 033 099 =001 =001 <001 <001 006 231 083
N 162 167 142 166 164 162 130 149 163 164 86 13¢
Which [sarning formats Pearsan Correlation 020 4087 1 3087 225" 238" 3007 3467 2737 124 178 262”7
do you prefer? blended
isaining Sig. (2-tailed) 733 <001 =001 007 004 =001 <001 <001 AL A20 006
N 139 142 144 144 143 1 1 131 142 142 I 118
Which Izarning formats Pearson Comelation -082 166" 306" 1 239" 011 263" A7 253" 137 010 106
do you prefer? seft-paced
e Sig. (2-talled) 294 033 <001 002 888 002 027 <001 079 925 220
N 164 166 144 170 168 164 132 182 166 166 87 136
Which lzarning formats Pearson Corelation 012 29 225" 239" 1 382" 362" 3267 250" 395" 366" 238"
do you prefer? [aming-
an-the-job Rid aiiad) 1862, 1098 007 002 <001 <001 <001 001 <001 <001 006
N 162 164 143 168 168 162 13 150 164 164 86 13¢
Which Izarning formats Pearson Corelation 134 262" 239" o1 382" 1 351" 490” 35" 512" 463" 289"
do you prefern?
e Sig. (2ailed) 082 <00 004 86 <001 <001 <001 <001 <001 <001 <001
learning (team-based) N 158 162 14 164 162 165 128 147 161 162 86 133
Which |earning formats Pearson Comelation 106 P 308" 263" 3627 351" 1 7 5947 3827 78 12537
da you cansider
useful? TTTizarming Sig. (2-talled) 232 <001 <001 002 =001 =001 <00t <001 <001 14 006
communities
technologies N 130 130 1 132 131 128 134 131 132 131 80 18
Which Izarning formats Pearson Corelation 002 481" 46" arg’ 226" 400" nr 1 615" 421" 4137 228
da you tonsider
Useful? TTTmethodics-  Slg. (24alled) 982 <001 <001 027 <001 <001 <001 <001 <001 <001 012
didartics/Newharmalcre
atTeaching N 150 149 K] 152 150 147 131 155 153 152 83 127
Which Izaming formats Pearson Comslation 117 445" ara” 253" 250" 35" 5047 e 1 338" 337" 180"
do you consider
useful? TTTicross- Sig. (2-ailed) 141 <001 <001 <001 001 <001 <001 <001 <001 001 038
regional process N 161 163 142 168 184 161 132 153 169 166 88 134
Which learning formats Pearson Corrslation 153 214" 24 a3 ags” 5127 202" 421" 238" 1 534" 308"
do you consider useful?
|saming within the teams 519 (2-4ailed) 053 006 A4 078 <001 <001 <001 <001 <001 <001 <001
N 161 184 142 166 184 182 131 182 186 170 ] 135
Which lgarning formats Pearson Conrelation 022 A3 A78 2010 66" 463" 178 CEN 337" 5347 1 8217
do you cansider useful? =
S Taneing Sig. (2-tailsd) 839 231 120 825 =001 =001 14 <001 001 <001 <001
N 14 86 ] 87 86 86 80 8 ] ] ] 85
Which [sarning formats Pearsan Correlation a7 A80 2627 108 238" 280" 253" 223 180 3057 6217 1
do you consider useful?
bRz i Sig. (2-tailed) 001 083 008 220 008 =001 008 012 038 <001 <001
N 135 134 18 136 134 133 18 127 134 136 85 138

** Comelation is significant at the 0.01 level (2-tailed).

*. Conelation is significant atthe 0.05 level (2-tailed).

As there are considerable correlations, a principal component analysis was carried out to reduce
the number of succinct components. KMO test proved significant, with four components

identified which summarize the learning preference dimensions.

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. i

Bartlett's Test of Approx. Chi-Square 304 807
Sphericity df 66

5ig. =001

At the same time, all variables proved to be relevant contributors to the components, explaining

a total variance of 70% (rotation sum of squared loadings).
The four components that are part of learning preference were

1. VIRTUAL LEARNING formats in times of digital transformation

2. SOCIAL LEARNING with peers

3. SELF-LED LEARNING which may be blended (hybrid, i.e., with presence and virtual
elements)

4. Classical CLASSROOM TEACHING in presence
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and saved as latent (aka compound) variables.

Communalities
Initial Extraction
Which learning formats 1,000 Ba7

do you prefer? trainer-led
courses in presence

Which lzarning formats . 1,000 l 708
do you prefer? virual
trainer-led courses

Which learning formats . 1,000 l JGBY
do you prefer? blended
|earning

Which learning formats 1,000 B89
do you prefer? sel-paced
learning

Which learning formats 1,000
do you prefer? learning-
on-the-job

Which lzarning formats 1,000 565
do you prefern?

community-hased

|earning (team-based)

Which learning formats 1,000 7156
do you consider

useful? TTTHeamMing

communities

technologies

521

Which lzarning formats 1,000
do you consider

useful? TTTimethodics-
didacticsiMewiaormalGre

atTeaching

268

Which learning formats 1,000
do you consider

Useful? TTT/cross-

regional process

749

Which learning formats 1,000
do you consider useful?

learning within the teams

Which learning farmats 1,000 JGBO
do you consider useful?

tandem Teaching

73e

Which learning formats 1,000 629
do you consider useful?

hospitation

Extraction Method: Principal Component Analysis.
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Total Variance Explained

Initial Eigenvalues Exraction Sums of Squared Loadings Fotation Sums of Squared Loadings
Component Total % of Variance  Cumulative % Total % of Variance  Cumulative % Total % of Variance  Cumulative %
1 4,498 37,485 37,485 4498 37,485 37,485 2,790 23,249 23,249
2 1,547 12,890 50,375 1547 12,890 50,375 2,778 23,147 46,396
3 1242 10,347 60,722 1242 10,347 60,722 1,599 13324 59,720
4 1,130 9,415 70,137 1130 9,415 70,137 1,250 10417 70,137
L 792 6,600 76,736 . . . .
6 714 | 5953 82,689
7 582 4847 87,537
8 ,.452 3,768 91,305 .
g 369 3074 94379
10 311 2,591 96,969
14 ,_21? 1,910 98,779
12 147 1,221 100,000

Extraction Method: Principal Component Analysis.

Rotated Component Matrix?

Component
1 2 3 4

Which learning formats do
you prefer?  Trainer-led
courses in presence

Which learning formats do
you prefer? Virtual trainer-led
courses

Which learning formats do
you prefer? Blended learning
Which learning formats do
you prefer?  Self-paced
learning

Which learning formats do
you prefer? Learning-on-the-
job

Which learning formats do
you prefer? Community-
based learning (team-based)
Which learning formats do
you consider
useful? TTT/learning
communities technologies
Which learning formats do
you consider
useful? TTT/methodics-
didactics/NewNormalGreatT

eaching

,923

,694

,758

771

,538

644

,812

,884
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Which learning formats do ,780
you consider

useful? TTT/cross-regional

process
Which learning formats do ,799
you consider useful?

Learning within the teams

Which learning formats do , 794
you consider useful? Tandem

Teaching

Which learning formats do , 760
you consider useful?

Hospitation

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 7 iterations.

4.2 Conditions/Abilities

Descriptive statistics of the conditions section derived from question 8 resulted in the following

overview:
Descriptive Statistics

] Minimum  Maximum Mean Std. Deviation Skewness Kurtosis

Statistic Statistic Statistic Stafistic Statistic Statistic Std. Error | Statistic Stal. Error
Situations where you 174 1 5 462 693 -2,2491 184 6,403 366
learnt anything fram
colleagues: abilities
knowhowicompetency
Situations where you 172 1 5 422 952 -1,472 185 2,284 ,368

learnt anything fram
colleagues: ahbilities
communikation

Situations where you 173 G| ) 3,82 B18 -, 751 185 514 367
learnt anything from
colleagues; ahilities
methadicsididactics

Situations where you 170 | 5 4,01 970 -1,075 186 1,149 70
learnt anything from

colleagues; ahilities

social competency

Situations where you 166 1 5 3,78 1,052 - 616 RE:L: -187 375
|learnt anything fram

colleagues; abilities self

reflexion

Situations where you 164 1 L 3,74 1,122 -,693 1490 -,370 377

learnt anything from
colleagues: interestin
cross-regional
networking

Valid M {listwise) 159

One must know that for a PCA to be carried out correctly, skewness should be in a range of

-2 to 2. For the first variable this is not a given.
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The PCA will therefore be carried out once including and another time excluding this variable

to assess the difference.

Before PCA, a look at potential correlations shows the following picture:

Correlations

Situations
Situations Situations Situations Situations where you
where you where you where you where you Situations learnt
learnt learnt learnt learnt where you anything fram
anything from anything from anything from anything from learnt colleagues;
colleagues: colleagues: colleagues:; colleagues; anything from interestin
ahilities ahilities ahilities ahilities colleagues: cross-
knowhowico communikati methodics/di social abilities self regional
mpetency an dactics competency reflexion networking
Situations where you Pearson Correlation 1 355" 308" 3247 278" 2407
learnt anything from = :
ehlaadhea ahiiies Sig. (2-tailed) =,001 =,001 =001 =001 002
knowhow/competency N 174 172 173 170 166 164
Situations where you Pearson Correlation 3557 1 &07 628" 5037 277
learnt anything from S
Eolleaguee: aniiias Sig. (2-tailed) <,001 <,001 <,001 <001 <001
communikation N 172 172 171 170 166 163
Situations where you Pearson Gorrelation 308" 507 1 490" 418" 332"
learnt anything from = =
colleagues: abilities Sig. (2-tailed) =001 =001 =001 =001 =001
methodicsididactics N 173 171 173 169 165 163
Situations whers you Pearson Correlation 324" 626" 490" 1 686 269"
learnt anything from . 7
colleagues: abilities Sig. (2-tailed) =001 =001 =001 =001 =001
social competency M 170 170 169 170 165 161
Situations where you Pearson Gorrelation 276" 503" 418" 686" 9 3mg”
learnt anything from 7 ;
colleagues: abilities salf Sig. {2-tailed) <001 <001 <001 <001 =001
reflexion 1 166 166 165 165 166 161
Situations where you Pearsan Carrelation 240" v 332" 269" 388" 1
learnt anything from
colleagues; interestin Sig. (2-tailed) o0z =001 =001 =001 =001
cross-regional
netwarking ] 164 163 163 161 161 164

** Correlation is significant at the 0.01 level (2-tailed).

Correlations are significant; yet, as it turns out, the PCA with and without the first question

does not lead to more than one component with a cumulative coverage of 0,51 respectively 0,57

(without “abilities’knowhow/competencies”). The facets of conditions/abilities cannot be

further reduced other than to “abilities/Interest” in general which does not help gaining more

insights. One could subsume this with “penchant for teaching” but it is neither very helpful nor

expressive.

KMO and Bartlett's Test

Kaiser-Meyer-0lkin Measure of Sampling Adequacy.

Bartlett's Test of

Sphericity

Approw. Chi-Square

df
Sig.

803

309,066

15

=00

Without “abilities/knowhow/competencies™:
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KMO and Bartlett's Test

Kaiser-Meyer-0lkin Measure of Sampling Adequacy. il
Bartlett's Testof Approx. Chi-Square . 279,683
Sphericity it 10

Sig. =001

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings
Component Total % of Variance  Cumulative % Total % of Variance  Cumulative %
1 3,098 51,634 51,634 3,088 51,634 51,634
2 829 13821 . 65 455 .
3 77a 12,988 . 78442
4 (601 . 10,020 . 88,462 |
5 426 7108 95 569
B 266 443 . 100,000

Extraction Method: Principal Component Analysis.

(Without abilities’knowhow/competencies):

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings
Component Total % ofVariance  Cumulative % Total % ofVariance  Cumulative %
{ 2873 57,460 57,460 2873 57,460 57,460
2 814 16,279 ' 73,739 '
3 ,51.3 12,252 | 85,991
4 435 | 8,691 ' 94,682 '
5 266 5318 100,000

Extraction Method: Principal Component Analysis.
Rather, we only show the results without Abilities/knowhow/competency in the following, as

the remaining factors have a higher cumulative % of extraction sums of squared loadings:
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Communalities
Initial Extraction
Situations where you 1,000 651

|earnt anything from
colleagues: ahilities
communikation

Situations where yau 1,000
learnt anything from
colleagues; abilities
methodics/didactics

531

Situations where you 1,000
learnt anything from

colleagues; abilities

social competency

718

Situations where you 1,000
|earnt anything from

colleagues; abilities, self

reflexion

670

Situations where yaou 1,000 a04
learnt- anything from

colleagues: interastin

cross-regional

netwarking

Extraction Method: Principal Component Analysis.

Component Matrix?

Component
1

Situations where yau
|earnt anything from
colleagues: abilities
communikation

807

Situations where you 729
|lgarnt anything from
colleagues; abilities
methodics/didactics

Situations where you
learnt anything from
colleagues: abilities
social competency

847

Situations where you
learnt anything from
colleagues; akilities self
reflexion

818

Situations where you
learnt anything from
colleagues; interestin
cross-regional
networking

Extraction Methad: Principal Component
Analysis.

551

a. 1 components extracted.
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As “interest in cross-regional networking” does not lead to high extraction, one can take it out

again and try the PCA.

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 769
Bartlett's Test of Approx. Chi-Square 244731
Sphericity df 6

Sig. <,001

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings
Component Total % of Variance  Cumulative % Total % ofVariance  Cumulative %
1 2,624 65,606 65,606 2,624 65,606 65,606
2 624 . 15,596 . 81,202 . . |
4 . ,455 . 11,631 . .9.2,833
4 ,.28? . 7167 . 100,000

Extraction Method: Principal Component Analysis.

KMO is lower again, but extraction values are all >,5 and 65% of cumulative variance is

explained.

Communalities

Initial Extraction

Situations where you 1,000 BET
learnt anything from

colleagues; abilities

communikation

Situations where you 1,000
learnt anything from
colleagues; abilities
methodicsididactics

528

Situations where you 1,000 763
|earnt anything fram
colleagues; abilities

social competency

Situations where you 1,000
|earnt anything from

colleagues; abilities self

reflexion

Extraction Method: Principal Component Analysis.

61
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Component Matrix®

Component

1

Situations where you
lzarnt anything from
colleagues; abilities
communikation

Situations where you
learnt anything from
colleagues; abilities
methodicsididactics

Situations where you
learnt anything from
colleagues: ahilities
social competency

Situations where you
learnt anything from
colleagues; abilities self
reflexion

817

813

Extraction Method; Principal Component

Analysis.
a. 1 components extracted.

Components have high relevance for this latent factor

1. RELATIONAL ABILITIES, which together with

2. the original variable “abilities’knowhow/competencies” and
3. the original variable “interest in cross-regional networking”

cannot be further reduced as to conditions.

4.3 Motivation

I
Statistic

Minimum
Statistic

Descriptive Statistics

Mean
Statistic

Maximum
Statistic

Std. Deviation
Statistic

Skewness

Statistic

Std. Error

Kurtosis
Statistic

Std.

Error

Whatwere the reasons
that motivated you to carry
out a training for
colleagues; create
knowledge

112

What were the reasons
that motivated you to carry
out a training for
tolleagues; sense of
responsihility

What were the reasons
that motivated you to carry
out atraining for
colleagues; passion

114

Whatwere the reasons
that motivated you to carry
out atraining for
colleagues: recognition

109

What were the reasons
that motivated you to carry
out a training for
colleagues; part of job

What were the reasons
that motivated you to carry
out a training for
colleagues; boss asked
faor it

Valid N {listwise) 98

106

12

110

1

L] 454 781

i 4,46 832

L 282 1,226

5 3,65 1,302

§ 294 1,372

; 1,004

-2,342

-1.141

-1,874

021

- 676

038

228

226

231

,236

228

230

6,914

775

4,195

-.884

- 661

17128

453

453

449

459

457

465
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Correlations

What were Whatwere What were
the reasons Whatwere Whatwere What were the reasons the reasons
that motivated  the reasons the reasons thereasons  thatmotivated  thatmotivated
you to carry that motivated  that motivated  that motivated you to carry youto carry
out a training you to carry you fo carry you to carry outatraining out atraining
for out a training out a training out a training for for
colleagues: for for for colleagues: colleagues:
sense of collzagues: collzagues colleagues boss asked create
respansibility passion recognition partofjob forit knowledge
What were the reasans Pearson Correlation 1 346" 161 166 -,009 485"
that motivated you to carry
out a training for 3ig. (2-1ailed) =001 085 087 827 <001
colleagues: sense of
responsibility | 112 112 108 107 103 111
Whatwere the reasons Pearson Correlation 348" 1 A37 1y 070 623"
that mativated you ta carry
aut 3 training far 3ig. (2-1ailed) =001 1565 026 ATT =001
colleagues; passion M 112 114 109 108 105 112
What were the reasons Fearson Caorrelation 61 37 1 -014 046 -,004
that mativated you to earry 2
out a training for Sig. (2-tailed) 095 1585 890 645 969
colleagues: recognition N 108 109 109 104 103 108
What were the reasons Pearson Correlation 166 217 -014 1 3947 172
that mativated you to carry i
out a training for Sig. (2-tailed) 087 028 830 =,001 078
colleagues; part of job M 107 109 104 110 102 107
Whatwers the reasons Pearsan Gorrelation -.008 070 046 3947 1 108
that motivated you to carry
out a training for Sig. (2-tailed) 927 477 645 <,001 278
colleagues: hoss asked
for it M 103 108 103 102 106 103
What wers the reasons Pearson Carrelation 485" 623" -,004 172 108 1
that motivated you to carry
out a training for Sig. (2-1ailed) <001 <001 8969 076 278
colleagues: create
knowledge ] m 12 108 107 103 112

** Correlation is significant atthe 0.01 level (2-tailed)

* Correlation is significant at the 0.05 level (2-tailed)

Another facet of the survey consists of the motivations for doing a training for colleagues
(Question 13). Please note that this must not be confused with the motivation for boundary

spanning, the latter one being addressed at a later point in time as a compound (latent) variable.

Here, the question is about was what motivated members of the VET department to convey a

training.

Again, descriptive statistics show us the variables in question.

“Create knowledge” turns out to be a variable, the skewness of which is beyond the range of -

2 and +2 and therefore must be analyzed with care in such PCA.

Correlation is only significant in some cases, hence a PCA to determine whether the variables

can be subsumed into components is appropriate.
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KMO and Bartlett's Test

Kaiser-Meyer-0lkin Measure of Sampling Adequacy. A48
Bartlett's Testof Apprux: Chi-Square . 78,276
Sphericity it ) 15

Sig. =001

Communalities

Initial Extraction

What were the reasons 1,000 \TBS
that motivated you ta carry

out a training for

colleagues: create

knowledge
What were the reasons 1,000
that motivated you to carry

out a training for
colleagues; sense of
responsibility

What were the reasons 1,000 692
that motivated you to carry

out atraining for

colleagles; passion

What were the reasons 1,000 472
that motivated you to carry

out atraining for

colleagues; recognition

\What were the reasons 1,000 680
that motivated you to carry

out atraining for

colleagues; par of job

What were the reasons 1,000 702
that motivated you to carry

out atraining for

colleagues: hoss asked

forit

Extraction Method: Principal Component Analysis.

While KMO shows relevant sampling adequacy, the “sense of responsibility” variable has the
lowest loading and is therefore eliminated in the second iteration. As a first approximation,
these PCA results are fair with a loading of 71% in total and a KMO of 0,548 with significance
according to Bartlett.

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Component Total % ofVariance  Cumulative % Total % of Variance  Cumulative % Total % ofVariance  Cumulative %
1 1,935 32250 32,250 1,935 32250 32,250 1,866 31,100 31,100
2 1,321 22,022 54,272 1,31 22,022 54,372 1,369 22,810 53,910
3 | 1006 16,766 71,038 1,006 16,766 71,038 1,028 1?,1.2? | 71,038
4 JT6 12,936 83,974
5 585 9913 93,887
i (367 6113 100,000

Extraction Method: Principal Component Analysis.

227



Barbara OFSTAD

A second iteration will reduce the input variables. That will significantly increase coverage,

albeit at the cost of a somewhat lower KMO of 0,486:

KMO and Bartlett's Test

Kaiser-Meyer-0lkin Measure of Sampling Adequacy. ABE
Bartlett's. Testof Apprux: Chi-Square . 54,906
Sphericity it ) 10

Sig. =001

All variables have high extraction values:

Communalities

Initial Extraction

What were the reasons 1,000 802
that motivated you to carry

out atraining for

colleagues: create

knowledge

What were the reasons 1,000 TE5
that motivated you to carry

out atraining for

colleagues; passion

Whatwere the reasons 1,000 982
that motivated you to carry
out & training far

colleagues: recagnition

Whatwere the reasons 1,000 683
that motivated you to carry

out atraining far

colleagues: part of job

What were the reasons 1,000
that motivated you ta carry

out atraining far

colleagues; hoss asked

far it

Extraction Method: Principal Component Analysis.

G894

Total variance explained increases to 79% via 3 components:
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Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Component Taotal % of Variance  Cumulative % Tatal % ofVariance  Cumulative % Tatal % of Variance  Cumulative %
1 1,641 32820 32820 1,641 32,820 32820 1,561 31,220 31,220
2 1,310 . 26,206 . 59,026 1,310 . 26,206 - 59,026 . 1,369 - 27,371 58,592
3 1,005 20,097 79123 1,008 EU.UQT 79123 1,027 20,532
4 631 12,625 91,748
b 413 8,252 100,000

Extraction Method: Principal Component Analysis.

Rotated Component Matrix®

Component
1 2 3
What were the reasons 887
that maotivated you to carry
out atraining far

colleagues; create
knowledge

What were the reasons 873
that motivated you to carry

out atraining far

colleagues; passion

Whatwere the reasons 9490
that motivated you ta carry

out atraining for

colleagues; recognition

What were the reasons B2
that motivated you to carry

out atraining for

colleagues; part of job

What were the reasons 83
that maotivated you to carry

out atraining for

colleagues; boss asked

far it

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Mormalization.

a. Rotation converged in 4 iterations.

The three components of motivation were

1. ENTHUSIASM
2. SENSE OF DUTY
3. RECOGNITION

and saved as latent (aka compound) variables.

4.4 Activities
Another facet of the survey were questions as to activities when it comes to learning from each

other. Besides the first variable (“use cases”) which shows extreme value as to skewness and
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kurtosis and therefore must be analyzed carefully, the descriptive statistics show no unusual

data.

Descriptive Statistics

N Minimum  Maximum Mean Std. Deviation Skewness Kurtosis
Statistic Statistic Statistic Statistic Statistic Statistic Std. Error HiR Std. Error

Which 174 1 5 472 621 -3,247 184 14,214 366
(conceptionalimethadolo

gical) aspects do you
consider relevantfor a
good training? use cases

Which 174 1 5 433 821 -1,31
(conceptionalimethodola

gical) aspects do you

consider relevantfor a

goad training? methadics

Which 173 1 5 4,40 8
(conceptionalimethodola

gical) aspects do you

consider relevantfor a

good training?

preparation

Which 168 1 5 3,80 1,074 - 716
{conceptionalimethadaola

gical) aspects do you

consider relevantfor a

good training?

experiments

Which 173 1 5 384 985 -679 185 287 367
(conceptionalimethodolo

gical) aspects do you

consider relevantfor a

good training? flexibility

Which 157 1 5 359 1,012 -,274
(conceptionalimethodolo

gical) aspects do you

consider relevantfor a

good training ?

interdisciplinargnetworki

ng

Which 164 1 5 415 1,094 -1,33:
(conceptionalimethadolo

glcal) aspects do you

consider relevantfor a

good training ?

importance of topic for

me

Which (relationalisocial) 169 1 5 4,38 755 -1,511
aspects do you consider

relevant for a good

training? empathy

Which {relational/social) 166 1 5 414 946 -1,018 188
aspects do you cansider

relevant far a good

training? role models

Which (relationalisocial) 155 1 5 3,53 1,118 -,342
aspects do you consider

relevant for a good

training? netwarking

Which (relationalisocial) 169 1 5 427 B850 -1,436
aspects do you consider

relevant fora good

training? mutual trust

‘Which (relationalisocial) 174 1 g 445 8
aspects do you consider

relevant for 2 good

training? mutual

exchange

Which (relationalisocial) 161 1 5 3,94 1,023 -691
aspects do you consider

relevant for a good

training? safe

atmosphere

valid I {listwise) 131

184 2,091 (366

3 -1,592 185 3,027 367

187 043 373

194 - 403 385

180 1,130 377

187 3,660 an

578 375

195 -,589 387

187 2,735 371

6 -1,918 184 4577 ,366

191 -,335 380
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The correlation chart shows high scores.

Correlations
Which Which
Which Which Which Which Which (conceptionall  (sonceptionall Which Which
Which Which Which Which (relafionaliso  (rsiationaliso
alaspects  al) aspects ciahaspects  cial) aspects
alaspects  al)aspects  alaspects  alaspects  al) aspects do you o you cial aspects  ciaaspects  cial aspects  cial) aspects doyou do you
doyou do you doyou doyou doyou consider consider o you do you o you o you consider consider
consider cansider cansider consider cansider relevantfora  relevantfora consider cansider cansider consider  relevantfora  relevantfora
relevantfora  relevantfora  relevantfora  relevantfora  relevantfora good 9 relevantfora  relevantfora  relvantfora  relevantfora good good
g00d qood good good good training? training? go0d 9 good gcod training? training?
wraining7use  training? training? “raining? waining?  interdiscipina  imporianceof | wraining?  aining? role  training? training? mutual safe
cases methodics  preparation  sxperiments fexibility tyinetworking topic forme empathy odels networking  mutual trust exchange almosphere
Which Pearson Corrslation 1 4987 107 a7 280" 222 233" 288" 348" 233" an” EEi 253"
(conceptionalimethodoln
gical) aspests do you Sig. (24ailzd) <001 <001 <001 <001 005 003 <001 <001 004 <001 <001 001
consider relevant for a - -
A e e 174 17e 173 168 173 187 168 169 166 1585 169 174 161
Which Pearson Corelation 4a8” 1 678" 234" 3" 3817 2427 a8 3117 032 an” 403" 385
(conceptionalimethodolo
gical) aspects do you Sig. (2tailzd) <001 <001 002 001 <001 002 <001 <001 894 <001 <001 <001
consider relevant for a
goodtraining? methodics N 174 174 173 168 173 187 164 169 166 1585 169 174 161
Which Pearson Comelation 5107 678 1 220" 185" 208" 1281 263" 293 023 2147 301" 255"
(conceptionalimethodolo
uicalaspeis doyan Sig. (2-tailed) <001 <001 004 042 011 =001 <001 <001 778 005 <001 001
consider relevant for a
googiranings N 173 172 173 167 172 156 163 168 165 1585 168 173 181
preparation
Which Parson Correlation 347" 234 220" 1 4707 421 121 312" 228" 296" 353" 347 188"
{conceptionalimethodolo
gical) aspects do you Sig. (24ailzd) <001 002 004 <001 <001 29 <001 003 <001 <001 <001 019
consider relevant for a
Lot g N 168 168 167 168 168 153 160 164 163 152 164 168 156
experiments
Which Pearson Correlation 280" 2437 158 470" 1 532 153 2407 293" 268" 452" 3347 211
(conce ptionalimethodolo
gical) aspests do you Sig. (2ailz) <001 001 042 <001 <001 050 002 <001 001 <001 <001 007
consider relevant for a
gobd valing? fesbihe. N 173 173 172 168 173 187 164 168 166 155 169 173 161
Which Pearson Gorrelation 222" 1381 204 421" 532" 1 226" 365" 278" 380" 43" 391" 206
(conceptionalimethodoln
gical) aspects do you =
e e Sig. (2talledy 005 <001 011 <001 <001 008 <001 <001 <001 =001 <001 012
good fraining?
interdisciplinarymetwarki 1y 157 157 156 153 157 157 150 154 153 143 154 157 148
ng
Which Pearson Comelation 233" 242 281" 421 153 226" 1 188" 318 2437 266" 259" 8T
(conceplionalimethodolo
gical) aspacts do you
e s Sig. (2ailsd) 003 002 <001 129 050 005 07 <001 003 <001 <001 052
good training?
importance oftopic for N 164 164 163 160 164 150 168 161 160 147 161 164 155
me
Whieh (relationalisocial)  Pearsan Comelation 289" E 2637 a2 240" £ 188" 1 4567 e A’ a1 267"
aspects do you consider
o Sig. (2ail=dy <001 <001 <001 <001 002 <001 017 <001 001 <001 <001 <001
training? empathy N 169 169 168 164 168 154 161 169 164 153 165 169 159
Which (relationalisocial)  Pearson Comelation 5" A 203" 228" 203" 278" ElE 456" 1 213" 458" 408" 44T
aspects do you consider
Telsieani fata o Sig. (2allzd) <001 <001 <001 003 <001 <001 <001 <001 008 <001 <001 065
training? role models N 166 166 165 163 166 183 160 164 166 153 164 166 187
Which (relationalisocial)  Pearson Corrslation 233" 032 023 208" 258" 380" 2037 267" 2137 1 530" 381" 236"
aspects do you consider
G e Sig. (24ailedy 004 04 779 =001 001 <001 003 001 008 =001 <001 004
training? networking N 156 166 166 162 155 143 147 153 183 165 163 155 150
Which (relationalisocial)  Pearson Conelation 3017 211" 214" 353" 457" 4317 12667 370" a5e” 5307 1 608" 3257
aspects do you consider =
G Sig. (2tailed) <001 <001 005 <001 <001 <001 <001 <001 <001 <001 <001 <001
training? mutual trust N 169 169 168 164 169 164 161 166 164 153 169 169 158
Which (relationalisocial)  Pearson Correlation 431" 403" 301" 347" 3347 391" 259" 391" 08" 351" 60" 1 a30”
aspects do you consider
relevant for a good Sig. (2ailech <001 <001 <00 <001 <001 <001 <001 <001 <001 <00 <001 <001
training? mutual
exchangs N 174 174 173 168 173 187 164 169 166 155 169 174 161
Which (relationalisocial)  Pearson Correlation 263" 388" 265" 188" 217 206" 167 267" 147 236" 325" 430" 1
aspects do you consider
televant for a good Sig. (24ail=cy 001 <001 001 o019 007 012 052 <001 065 004 =001 <001
training? safe
Ftmosphere N 181 181 161 156 181 148 155 159 157 150 158 161 181

. Carrelation is significant atth 0.01 level (2-tailzd),
* Comelation is significant atthe 0.05 level (2-tailed)

Analogous to the process described in the earlier subchapters, activities were this time evaluated

via three iterations. The first iteration included all questions (KMO = 0,799, significance, 4

components, total coverage 55%).

231



Barbara OFSTAD

KMO and Bartlett's Test

Kaiser-Meyer-0lkin Measure of Sampling Adequacy. 7ag
Bartlett's Testof Approx. Chi-Square 530,015
Sphericity ot 78

Sig. =001

Three questions proved extraction factors <0,5 and were therefore one by one eliminated in the
second to fourth iterations (“safe atmosphere”, then “use cases”, afterwards “empathy”). Each
time, this led to an improvement of the rotation sum of squared loadings (explaining total
variance coverage) which went from 55,992% eventually to 66,036% at the cost of a lower

KMO (0,763 vs. the earlier 0,799).
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Communalities
Initial Extraction

Which 1,000 457
{conceptionalimethodola

gical) aspects doyou

consider relevantfor a

goad training? use cases

Which 1,000 750
{conceptionalimethodolo

gical) aspects doyou

consider relevantfor a

good training? methodics

Which 1,000 714
(conceptionalimethodolo

gical) aspects do you

consider relevantfor a

good training?

preparation

Which 1,000 528
(conceptionalimethodolo

gical) aspects do you

consider relevantfor a

good training?

experiments

Which 1,000 516
(conceptionalimethodaola

gical) aspects do you

consider relevantfor a

good training? flexibility

Which 1,000 542
(conceptionalimethodaola

gical) aspects do you

consider relevantfor a

goad training?

interdisciplinary/netwarki

ng

Which 1,000 508
{conceptionalimethodola

gical) aspects doyou

consider relevantfor a

goad training?

importance oftopic for

me

Which [relationalisocial) 1,000
aspects do you consider
relevant far a good

training? empathy

Which (relationalfsocial) 1,000 43
aspects do you consider

relevant for a good

training? role models

Which (relationalisocial) 1,000 541
aspects do you consider

relevant fora good

training? netwarking

Which {relational/social) 1,000 JB52
aspects do you consider

relevant for a good

training? mutual trust

Which {relationalisocial) 1,000 532
aspects da you consider

relevant for a good

training® mutual

exchange

Which (relationallsocial) 1,000
aspects do you consider

relevant fora good
training? safe
atmosphere

Extraction Method: Principal Component Analysis.
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Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Component Total % ofVariance  Cumulative % Total % of Variance  Cumulalive % Total % ofVariance  Cumulative %
1 4,499 34,604 34,604 4,499 34,604 34,604 2,860 21,996 21,996
2 1,620 12,459 ' 47,063 1,620 12,459 47,063 ' 2,479 15,066 1706
3 1,161 8928 . 55,992 1,161 8,928 55882 . 1,841 14,928
4 896 ' 6,806 ' 62,888 ' ' ' ' '
L 849 6,534 69,422
G 752 5787 . 75,208
T 681 | 5,24.0 80,449 |
g 624 4,799 85,247
g i) 4,270 89,517
10 413 3,180 ' 92,697
14 ,3490 3,[]0.3 . 95,700
12 1301 ' 2313 ' 98,013 '
i) 258 1,987 100,000

Extraction Method: Principal Component Analysis.

The next tables show the fifth iteration. As the variable re: “role model” proved extraction factor

<0,5, it was again eliminated in a further iteration.

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.

Bartlett's Test of Approx. Chi-Square 377 4
Sphericity df 45
5ig. =001

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Component Total % of Variance  Cumulative % Total % ofVariance  Cumulative % Total % of Variance  Cumulative %
1 3,604 36,036 36,036 3,604 36,036 36,036 2,582 25822 25822
2 1,496 14,055 ' 50,991 1,496 ' 14,955 50,691 ' 1,841 18,414 44,23
3 1,104 11,b45 . 62,036 1,104 . 11,045 62,b36 . 1.?50 17,800 62,036
4 769 . 7,695 . 69,730 . . . . . .
5 751 7.511 77,241
6 (654 6,542 . 83783
Zih .559 5,593 . .89,3.?6
g 463 ' 4,631 ' 94,007 '
L} 314 3143 97,150
10 1285 2,850 ' 100,000

Extraction Method: Principal Component Analysis.
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Communalities
Initial Extraction

Which 1,000 812
(conceptionalimethodola

gicaly aspects do you

consider relevant for a

good training? methodics

Which 1,000
(conceptionalimethodolo

gical) aspects do you

consider relevantfor a

good training?

preparation

Which 1,000 538
(conceptionalimethodolo

gicaly aspects do you

consider relevant for a

good training?

experiments

Which 1,000 549
(conceptionalimethodolo

gical) aspects do you

consider relevant for a

good training? flexibility

Whitch 1,000
(conceptionalimethodolo

gical) aspects do you

consider relevant for a

good training?
interdisciplinarg/networki

ng

Which 1,000
(conceptionalimethodolo

gical) aspects do you

consider relevant for a

good training?

importance of topic for

me

789

616

620

‘Which (relational/social) 1,000
aspects do you consider
relevantfora good

training? role models

Which (relational’social) 1,000
aspects do you consider
relevantfor a good

training? networking

Which (relationallsocial) 1,000 672
aspects doyou consider

relevant for a goaod

training? mutual trust

Which (relational/social) 1,000
aspects do you consider
relevant for a good

training? mutual

exchange

Extraction Method: Principal Component Analysis.

585

527

The third iteration slightly worsened KMO but increased total variance coverage to 65%.

KMO and Bartlett's Test

Kaiser-Meyer-0lkin Measure of Sampling Adequacy. 738
Bartletts Testof Approx. Chi-Square 343,883
Sphericity it ) 6

Sig. =001

All variables now proved high extraction rates:
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Communalities

Initial

Extraction

Which
(conceptionalimethodola
gical) aspects do you
consider relevant for a
good training? methodics

‘Which
(conceptionalimethodolo
gical) aspects do you
consider relevant for a
good training?
preparation

Which
(conceptional/methodolo
gical) aspects do you
consider relevant for a
good training?
experiments

Which
(conceptional/methodolo
gical) aspects do you
consider relevant for a
good training? flexibility

Which
(tonceptionalimethodolo
gical) aspects do you
consider relevant for a
good training?
interdisciplinary/networki
ng

Which
(conceptionalimethodolo
gical) aspects do you
consider relevant for a
good training ?
importtance of tapic far
me

Which (relationalisocial)
aspects do you consider
relevant fora good
training? netwarking

Which (relationalisocial)
aspects do you consider
relevant fora good
training? mutual trust

Which (relationalfsocial)
aspects do you consider
relevant for a good
training? mutual
exchange

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

820

811

53

579

609

691

640

671

A3

Extraction Method: Principal Component Analysis

Initial Eigenvalues

Total Variance Explained

Exraction Sums of Squared Loadings

Fotation Sums of Squared Loadings

Component Total % of Variance  Cumulative % Total % of Wariance  Cumulative % Total % of Variance  Cumulative %
1 3,372 37467 37 467 3,372 37 467 37,467 2378 26,436 26,436
2 1,473 16,371 53,838 1,473 16,371 53,838 1778 19,752 46,188
3 1,037 11,526 65,363 1,037 11,526 65,363 1,726 19175 65,363
4 767 8,524 73,887
5 655 7,274 81,161
6 628 6,982 88,144
i 465 5,167 93,311
8 317 3,518 96,829
g ,285 317 100,000

Extraction Method: Principal Component Analysis.

The rotated component matrix shows the following three components of activities:
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Rotated Component Matrix®

Component
2 :

Which
(conceptionalimethodola
gical) aspects do you
consider relevantfor a
goodtraining? methodics

Which
(conceptionalimethodolo
gical) aspects do you
consider relevantfor a
good training?
preparation

Which
{conceptionalimethodolo
gical) aspects do you
consider relevantfor a
good training?
experiments

Which
(concepticnalimethodolo
gical) aspects do you
consider relevantfar a
good training? flexikility
Which
(conceptionalimethodolo
gical) aspects do you
consider relevant for a
gaood training?
interdisciplinarynetworki
ng

Which
(conceptionalimethodolo
gical) aspects do you
consider relevantfar a
good training?
importance of topic for
me

Which {relationalisocial)
aspects do you consider
relevant for a good
training?® networking

Which (relationalisocial)
aspects doyou consider
relevant far a good
training® mutual trust

Which (relationalisocial)
aspects do you consider
relevant for a good
training?® mutual
exchange

872

a2

712

751

734

785

667

526 626

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 5 iterations.

1. Experiments/flexibility/interdisciplinary approach — OPEN SETUP

2. Methodics and preparation — SYSTEMATIC SETUP

3. Subjective relevance, cross-hierarchy networking, and mutual trust — PEOPLE-
ORIENTED SETUP

These three components will be retained as latent variables in the database.

4.5 Culture change
Perception of culture change concerns the remaining questions around change, future-

orientation/sustainability, new VET philosophy etc. The descriptive statistics are shown below.
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As can be seen, future orientation shows a high standard deviation, indicating a bigger variety

of answers in comparison to the other questions.

Descriptive Statistics

N Minimum  Maximum Mean Std. Deviation Skewness Kurtosis
Statistic Statistic Statistic Statistic Statistic Statistic Std. Error - Statistic Std. Error
Perception of culture 167 1 ] 4,48 758 -1,893 88 4875 374

chanae: new
narmalivirtual
collabaration

Perception of culture 164 1 5 438 785 -1,473 1490 3,034 TT
change: hybrid VET
training farmats

Perception of culture 159 1 & 3,89 1,128 -,B58 1482 A0 383
change: new philosophy
Perception of culture 159 1 ) 3,38 1,140 -394 192 =510 383

change: leadership
behavior/style

Perception of culture 157 1 1] 3,44 1,184 -535
change: frust within the
team

Evaluation of culture 167 1 5} 4,05 1,023 -1,020 188 656 374
change: new
normalivirtual
collaboration

Evaluation of culture 161 1 & 3,83 1,058 - 736 g1 -,036 380
change: hybrid VET
training formats

Evaluation of culture 161 1 5 3,30 1,229 -363 191 734 1380
change: new philosophy

Evaluation of culture 146 1 i1 3,59 1,213 -622
change: leadership
hehavionstyle

Evaluation of culture 144 1 i} 3,88 1176 -,B79 202 -,088 401
change: trust within the
team

New VET philosophy 158 1 7} 332 1,228 -,44a0 a2 - 672 383
enables us to better

support and develop our

learners' competencies.

[ Teel well informed akout 168 1 5 3,60 1,067 - 467 Jee -394 375
our new YET philosophy,

I look forward to 1564 1 5 3,28 1,230 - 445 195 - 635 38g
implementing our new
VET philasaphy.

| feel well supported by 1561 1 i 3,62 1,254 -,637 a7 - 564 392
my manager regarding
our new VET philasaphy.

What is your assessment 172 1] 10 ¥.35 -1,212
about ourvVET

department's

sustainahilitypreparedne

ss for future demands?

In my apinion we should 171 1 i 387 988 -,689
do mare boundary

spanning across training

centers and regions

In my opinion we should 169 4 st 3,96 812 -691 BT 426 il
do mare boundary

spanning towards

customers,

in my apinion we should 161 1 5 3,27 1,095 244 REG - 495 380
domore external
boundary spanning

Valid N (listwise) 110

194 570 385

201 - 445 399

185 1,381 368

292 369

Correlation among these variables can be seen in the next table.
Some significant correlations can be identified; however, there are other variables without
significance in the Pearson correlation score. Therefore, a PCA helps reducing complexity by

identifying non-correlating compounds that constitute culture change.
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Correlatons
"

Inmy opinion we should  Pearson Carrelation 1 an” 20 140 047 084, 150" o072 084, 218’ 189" a21 142 103 5 3

e st g B e e o0 oot ) kS o £ ) o5 o7 <t k) o2 k)

inmy opinion we should  Pearson Correlation 240" a7 1 1 an 049 178" 144 106 040 105 oe o78. o2 02 a8t 065 126 004

fomersedersl sw.owun o0z <ot 13 o s 2 ors 202 s 19 o 1 s s 15 oes

Parcaption of cullure. Pearson Carrelation 047 034 M1 300" 1 536" " 210 203 457 438" 153 12 2" 092 M7

CEI, o Qg a5t o o o o0t o <ont ot o0 o oes EE a3 220 s s

Parcaption of culture Pearson Correlation 084 052 049 380 636" 1 386 251" E 460" 488 149 002 125 073 294 176

o

Pareaption of culture. Pearson Conslation 159 052 T8 288" 34" 386" 1 " 143 29" 207 a7 AT 258" 257

o e poneR) Sig. (2-talleg) 047 521 032 <001 <001 <001 <001 082 004 012 002 032 032 001

Percspfion of culture. Pearson Cornelation o7z 048 44 366" 27107 251 222" 1 864" 28" 285" 187 058 ATe i

Percapfion of cultu Pearson Carrelation 084 021 108 376" 203 143 o6d" 1 234" 208" 088 077 M

QLTI ey 20 o0 n P o o2 o0t o0 F et 52

Shaoge et s Qateny s a o o <001 <o o as o0 a0t <o o

‘Evaluation of culture. Pearson Carelation 189" 081 108 307" 438" 488" 209" 208" 290" i 217" a7 304" 2"

EEGE e

‘Evaluation of culture. Pearson Carrelation 28" 070 018 159 153 149 300" 220" 209 316" 832" 4

GHRGETY DR Slg. 2-tallen) <001 381 827 054 055 063 <001 007 att <001

‘Evatuation of culture. Pearson Canslation 121 029 078 514" 296" 27" 213" 553" 519 402" 354" 1

fhange adeshE g ey s s w0 o <ot s oot <ot oot P} <ot w a2 <onn

‘Evaluaton of culture. Pearson Carelation 142 -015 012 arg 208" 208" 27 asd” 522 £ 368" 201" A 108 73 551"

ARG e 052 ot o <o <ot o w0s <ot <ot <ot <o o0s m o <o

‘New VET philosopny Pearson Correlation. 250" 032 022 069 424 002 284" 187" 088 EE) m” 106 1 m" 3"

eI o Gaien oz 59 75 i i oo on2 o5 252 <o ) = <o oo

Ifesi wellinformed about  Pearson Carrelation 103 o1t e 160 2317 125 A 058 a77 3" Ed g 1 547 428"

OUEeRVEI R zonl Sig. (2-taileg) 190 890 025 048 003 Me ATt 341 <001 <001 <001

Ilaokforward to. Pearson Carslation 2 9. 085 12 092 o713, 17d A ot 304 T 1

IMpleneiS O G atery <ot g s i o s w7 10 o0t o oot

I fasi well supported by Pearson Carslation 208 at4 12 556" 2417 2947 255" 43" 4" N 35" 420 456" 1

TSR RGN i e o2 ass I o s <ont w2 <ot oot o0 o <ot o0t

natis yaur assessment  Pearson Corralation 267" 082 004 458" M7 T8 257 318" 30" 410" a1g” 201 a6 0" 1

ety s @i <sot 2 v <onn s o oot <sot <ot <01 <onn <ot <aon <001 <onn <ot <01 <o0n

ST 0 o8 15 [ o o 57 158 185 ot (E] e i 2 157 163 e 150 2

- Corslaton s sanfcantatih 001 o1 2l
* Gorelsionts ignifcanttthe 0.0 eve Cfaed)

KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 784

Bartlett's Test of Approx. Chi-Square 1044 487
Sphericity it '1?1 ]

Sig. =00

KMO measure of sampling adequacy shows 0,784, which is a good value for such an
explorative design; furthermore, significance is shown, and all variables show relevant

extraction values of >0,5.
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Communalities

Initial Exraction

In my opinion we should 1,000 751
do more boundary

spanning across training

centers and regions.

In my opinion we should 1,000
do mare boundary

spanning towards

customers,

640

in my opinion we should 1,000
do mare external
boundary spanning.

778

My management acts as 1,000
arole model regarding

boundary spanning

across training centers.

720

Perception of culture 1,000
change: new
narmalfvirtual
collaboration

705

Perception of culture 1.000 . T3
change: hybrid VET
training formats

Perception of culture 1,000 732
change: new philosophy

Perception of culture 1,000 T4
change: leadership

behavioristyle

Perception of culture 1,000
change: trust within the
team

696

Evaluation of culture 1,000 713
change: new
normalfvirtual

collaboration

Evaluation of culture 1,000 . 695
change: hybrid VET
training formats

Evaluation of culture 1,000 . 840
change: new philosophy

Evaluation of culture 1,000
change: leadership
behavior/style

762

Evaluation of culture 1,000 665
change: trustwithin the

team

Mew VET philosophy 1,000
enables us to better

support and develop our

learners' competencies.

| feel well informed about 1,000 . 638
our new VET philosophy,

| look forward to 1,000
implementing our new
WVET philosophy.

| feel well supported by 1,000
my manager regarding
our new VET philosophy,

821

896
754

What is your assessment 1,000 621
about our VET

department's

sustainabilitylpreparedne

ssfor future demands?

Exraction Method: Principal Component Analysis.

In total, 73% of total variance can be explained via cumulative % of rotation sums of squared

loadings.
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Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings

Compaonent Total % of Variance  Cumulative % Total % of Variance  Cumulative % Total % of Variance  Cumulative %
1 5816 30,612 30,612 5816 30,612 30,612 3,865 20,343 20,343
2 2,676 14,085 44,698 2,676 14,085 44,698 3,430 18,051 38,393
3 1,876 9,874 54,572 1,876 9,874 54,572 2678 14,0483 52487
4 1,491 7,847 62,419 1,491 7,847 62,419 1,440 7,578 60,064
5 1,080 5,684 68,103 1,080 5,684 68,103 1,288 6,785 i
6 1,020 5,370 73,473 1,020 5,370 73,473 1,259 6,624

i 824 4,336 77,809

g 617 3,249 81,058

L 598 3,146 84,205

10 546 2,874 87,078

11 483 2,540 88,618

12 ,399 2,099 91,717

13 341 1,793 93,510

14 1301 1,582 95,092

15 272 1,433 96,526

16 227 1,194 47,720

17 186 977 98,696

18 138 a3 98,427

19 109 573 100,000

Extraction Method: Principal Component Analysis.

The rotated component matrix shows six different latent variables indicating culture change

perception:
1. LEADERSHIP&TRUST IN THE FUTURE
2. NEW VET PHILOSOPHY BUY-IN
3. Virtual and hybrid formats indicating DIGITAL TRANSFORMATION
4. BOUNDARY SPANNING (TCC) across training centers, customers, positively

related with the future
NEW VET PHILOSOPHY awareness
BOUNDARY SPANNING (X) externally towards the ecosystem

NEW VET PHILOSOPHY awareness shows negative load regarding boundary spanning

towards customers. After careful consideration there is no obvious explanation of this negative

loading. Still, it is important to point this out as a possible aberration.

241



Barbara OFSTAD

Rotated Component Matrix?

Component
il 2 :| 4

In my opinion we should
do maore boundary
spanning across training
centers and regions.
In-my opinion we should
do more boundary
spanning towards
customers,

in my opinion we should
do more external
boundary spanning.

My management acis as
arole model regarding
boundary spanning
acrosstraining centers.

Perception of culture
change: new
normalfvirtual
collabaration

Perception of culture
change: hybrid VET
training formats
Ferception of culture
change: new philosaphy
Ferception of culture

change: leadership
behavioristyle

Perception of culture
change: trust within the
team

Evaluation of culture
change: new
normalivirtual
collaboration
Ewaluation of culture
change: hybrid VET
training formats

Evaluation of culturs
change: new philosophy

Evaluation of culture
change: leadership
behaviaristyle

Evaluation of culturs
change: trust within the
team

MewVET philosophy
enables usto better
supportand develop our
learners' competencies.

| feel well informed about
our new VET philosophy,

| look forward to
implementing our new
VET philoseophy.

| feel well supported by
my manager regarding
our new VET philosophy,

Whatis your assessment

aboutour VET
depanment's
sustainabilityipreparedne
ss for future demands?

814

446

786

240

700
a7

699

77

are

828
788
875
633
923
710

A2 403

732

833

Extraction Method: Principal Component Analysis.
Rotation Method: Yarimax with Kaiser Normalization.

a. Rotation converged in 11 iterations.
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An illustration of the direct findings derived from the survey can be seen below.

How and why does boundary spanning occur in VET in the context of digital transformation?
Findings of quantitative analysis re: conditions, motivations and activities
as per principle component analysis (PCA)

WHY training others? WHAT training?
- ENTHUSIASM + VIRTUAL LEARNING
- SENSE OF DUTY + SOCIAL LEARNING
- RECOGNITION + SELF-LED LEARNING
« Create knowledge + CLASSICAL
+ Sense of responsibility CLASSROOM TEACHING
HOW Teaching others HOW Teaching others
(conditions)? (activities)?
* Abilities/Knowhow/Competency « OPEN SETUP
+ RELATIONAL ABILITIES - SYSTEMATIC SETUP
* Interest in cross-regional + PEOPLE-ORIENTED SETUP
networking - Use-case based

N.B.: Factors in CAPITAL letters are latent variables derived from Principal Component Analysis

Leadership
and trust
in the future

Boundary
New VET Spanning
philosophy across training
buy-in centers and
gustomer

Culture change
in VET

Boundary
Spanning into

New VET
philosophy
awareness

Digital
transformation

4.6 Boundary spanner character(istic)s definition
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Another aspect concerns how to identify boundary spanners. As indicated in 4.3, this must not
be confused with the motivation for providing training for colleagues. Boundary spanners see

and want boundary spanning.

Based on the PCA findings, it could be assumed that boundary spanner characteristics can be
found in the following variables:

- Willingness: Interest in cross-regional networking (question 8f)

- Activities: Networking/boundary spanning across hierarchies (question 20c; please note
that in SPSS, the aspect of “across hierarchies” does not appear in the short description.
However, it is par of the original survey’s text.)

Attitude: In my opinion we should do more boundary spanning across training centers and

regions (question 22a)

KMO and Bartlett's Test

Kaiser-Meyer-0lkin Measure of Sampling Adequacy. 610
Bartlett's Testof Approx. Chi-Square 50,381
Sphericity of 3

Sig. =001

Communalities

Initial Extraction
Situations where youl 1,000 JGEE
learnt anything from
colleagues: interestin
cross-regional
netwarking
In my opinion we should 1,000 510

do more houndary

spanning across fraining

centers and regions.

Which (relationalfsocial) 1,000
aspects do you consider

relevant for a good
training? networking

Extraction Method: Principal Component Analysis.
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Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings
Component Total % of Variance  Cumulative % Total % of Variance  Cumulative %
1 1,692 56,401 56,401 1,692 56,401 56,401
2 7549 25,206 . 81,697 .
3 5449 18,303 . 1.00,[][][]

Extraction Method: Principal Component Analysis.

56,4% of total variance are explained via one component, namely BOUNDARY SPANNER
CHARACTERISTICS. While 56,4% may seem low in total, in such exploratory setting it is a

value to be considered.

Component Matrix®

Component
1

Situations where you
learnt anything from
colleagues:interestin
cross-regional
networking

In my apinion we should
do mare boundary
spanning across training
centers and regions.

Which (relationalisocial)
aspects do you consider
relevantfor a good
fraining® netwarking

817

714

J17

Extraction Method: Principal Component

Analysis.

3.1 components extracted.

Rotated
Component
Matrix®

a. Only one
component
was extracted.
The solution
cannot be
rotated.
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A reliability analysis reveals inclusion of 84% of cases and a Cronbach’s Alpha of 0,611.

Case Processing Summary

M %
Cases  Valid 147 24,0
Excluded?® 28 . 16,0
Taotal 175 - 100,0

a. Listwise deletion hased on all
variahles in the procedure,

Reliability Statistics
Cronbach’s
Alpha N of Items
,611 3

Considering this with four variables, assuming that boundary spanning is also dependent on the

motivation to create knowledge, the following stats would be relevant:

KMO and Bartlett's Test

Faiser-Meyer-0lkin Measure of Sampling Adeguacy. 647
Bartlett's Test of Approx. Chi-Square 44.2?.8
Sphericity f 6

Sig. =001
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Communalities

Initial

Extraction

Situations where you 1,000
learnt anything from

colleagues; interestin

cross-regional

netwarking

In-my opinion we should 1,000
do more boundary

spanning across training

centers and regions.

Which {relationalisocial) 1,000
aspects do you consider
relevant for @ good

training? networking

What were the reasons 1,000
that motivated yau to carry

out a training for

colleagues; create

knowledge

594

A48T

413

Extraction Method: Principal Component Analysis.

Total Variance Explained

Initial Eigenvalues

Extraction Sums of Squared Loadings

Component Total % ofVariance  Cumulative % Total % ofVariance  Cumulative %
1 1,886 47139 47139 1,886 47,139 47,1349
2 832 20,792 67,931
4 . ,T;'EE 19,%56 E%-',UE?
4 . ,.51? 12,813 100,000

Extraction Method: Principal Component Analysis.
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Component Matrix®

Component
1

Situations where yau
learnt anything from
colleagues:interestin
cross-regional
networking

Tl

In my opinion we should
do mare boundary
spanning across training
centers and regions.

Which (relationalisocial) 698
aspects do you consider

relevant for a good

training? netwarking

625

What were the reasons G643
that motivated you to carry

out atraining for

colleagues; create

knowledge

Extraction Method: Principal Component
Analysis.

a.1 components extracted.

While “create knowledge” contributes to ,643 to the overall factor boundary spanner
characteristics, please note that the extraction sums of squared loading only amount to 47% (vs.
56% before), and while KMO is higher, and Cronbach’s Alpha is higher, far fewer cases are
valid (54,9% vs. 84%!). As such, the hypothesis that the motivation to create knowledge is part

of boundary spanner characteristics, must be rejected in this study.

Case Processing Summary

M %
izases  Valid 96 549
Excluded?® 749 . 451
Total 175 . 100,0

a. Listwise deletion bhased on all
variahles in the procedure,

Reliability Statistics

Cronbach's
Alpha M of tems

623 4

248



Barbara OFSTAD

In summary, it is a relevant and unexpected finding that statistically, boundary spanner
characteristics prove to be statistically unrelated to the motivation to expand knowledge. The
same is true for the latent variable “RELATIONAL ABILITIES” which does not help

increasing Cronbach’s Alpha nor the number of cases included.

Therefore, the final model for boundary spanner characteristics (N=147) as it derives from this

quantitative sample , looks as follows:

,In my opinion we should do
more boundary spanning
across training centers and
regions” (Attitude)

Boundary
Spanner
Characteristics

Jnterest in /

,Networking/
cross-regional boundary spanning
networking “ across hierarchies”
(Condition*) (Activity™)

*According to ,conditions” and ,activities” in Roberts and Beamish's (2017) model

4.7 Culture Change reloaded
To properly analyze possible interdependencies between boundary spanner characteristics and
culture change, the PCA of chapter 4.5 must be redone; this time, however, without including
the original variable of “In my opinion we should do more boundary spanning across training
centers and regions” (Attitude). Thereby, the author strives to avoid having the same original
variable as both part of y and of x (independent and dependent variable, respectively) in

regression modelling.

We start with all variables but “In my opinion we should do more boundary spanning across

training centers and regions” (Attitude).

KMO and Bartlett's Test

Faiser-Meyer-Olkin Measure of Sampling Adequacy. a5
Bartlett's Test of Approx. Chi-Square | 1009153
Sphericity f 153

Sig. =001
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KMO is slightly better than before with 0,795 (vs. 0,784), Approx. Chi-Square slightly lower
(1009,153 vs. 1049,487) and significance is equally high.
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Communalities
Initial Extraction

601

In my opinion we should 1,000
do more boundary

spanning towards

customers,

in my opinion we should 1,000 763
do maore external
houndary spanning.

My management acts as 1,000 645
a rale model regarding

boundary spanning

across fraining centers.

Perception of culture 1,000 , 705
change: new

narmalivirtual

collabaration

FPerception of cultura 1,000 770
change: hybrid VET

fraining formats

Perception of culture | 1,000 - 718
change: leadership
behavior/styla

FParception of cultura 1,000
thange; trust within the
feam

662

Evaluation of culture 1,000 718
change: new
normalivirtual
collabaration

Evaluation of culture 1 1.000 . G745
change: hybrid VET
fraining formats

Evaluation of culture 1,000 846
change: new philosophy

Evaluation of culture - 1,000 - 764
thange: leadership
behavior/style

Evaluation of culture 1,000

651
chanage: frust within the
feam
Mew WET philosaphy 1,000 823

enakbles us to better
support and develop aur

learners’' competencies.

| feel well informed abiout 1,000
our new VET philosophy,

| look forward to 1,000 887

Implementing aur new
WET philosophy.

| feel well supported by | 1,000 . 057
my manager regarding
our new VET philosophy,

Whatis your assessment 1,000 545
about our VET depart

ment's

sustainabilitypreparedne

ss for future demands?

Perception of culture 1,000
chanage; new philosophy

Extraction Method: Principal Component Analysis.

L
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Initial Eigenvalues

Total Variance Explained

Extraction Sums of Squared Loadings

Rotation Sums of Squared Loadings

Component Total % of Variance = Cumulative % Total % of Variance  Cumulative % Total % of Varlance  Cumulative %
1 5,747 31,926 31,826 5,747 31,826 31,826 3865 1471 21,471
2 2,619 14,553 46,479 2619 14,553 46,479 3,502 19,457 40,928
3 1,824 10133 56,612 1824 10,133 56,612 2673 14852 55,780
4 1,400 7779 64,391 1,400 7.779 64,391 1,326 7.364 63,144
& 1,021 5672 70,063 1.0 5,672 70,063 1246 6,919 70,063
@ 870 4,835 74,898
s 811 4,503 79,40
8 601 3338 62,738
4 580 3223 85,962
10 505 2,808 88,769
" 404 2,243 91,013
12 345 1,219 92,931
13 307 1.704 94,635
14 296 1,647 96,282
15 229 1275 97,557
16 A&6 1,032 48,589
17 T a2 e
18 A15 639 100,000
Extraction Method: Principal Compaonant Analysis.
Scree Plot
&
5
4
5]
1,
&
2
1
0 2l
1 2 3 4 5 (5] 7 8 9 10 11 12 13 14 15 16 17 18

Component Number
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Rotated Component Matrix?

Component
1 2 3

In my opinion we shaould
do more boundary
spanning towards
customers,

in-my opinien we shauld
do more external
bhoundary spanning.

My management acts as
arole model regarding
poundary spanning
acrosstraining centers:

732

Perception of culture THE
change: new
normalivirtual
collabaration

Perception of culture 847
change: hybrid VET
training formats

Perception of culture 626
change: leadership
hehavioristyle

FPerception of culture | 714
change: trustwithin the
team

Evaluation of culture JBBE
change: new
normalfvirtual
collabaoration

Evaluation of culture - - 708
change: hybrid VET
fraining formats

Evaluation of culture - a9
change: new philosophy

Evaluation of culture 823
change: leadership
behaviaristyle

Evaluation of culture TT6
change: trust within the
team

New VET philosophy 887
enables usto hetter

suppaort and develop aur

|learners' competencies.

| feel well infarmed about . 540
our new VET philosophy.

| ook forward to 928
implementing our new
VET philosophy.

| feel well supported by 752
my manager regarding
our new VET philosophy,

What is your assessment 579
ahoutour VET depart

ment's

sustainabilityipreparedne

55 for future demands?

Ferception of culture
thange: new philosophy

=785

609

832

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Mormalization.

a. Rotation converged in 6 iterations.
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Component Transformation Matrix

Component 1 2 3 4 8

1 700 542 A&7 091 J0og
2 A52 - 826 263 10 749
3 -501 - 056 817 08 -,260
4 - 086 042 230 =781 558
5 -,220 138 043 586 Nt

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Mormalization.

Unfortunately, the factor of “I feel well informed about the new philosophy” (0,524) shows low
extraction value and is therefore eliminated. In a second iteration, “Perception of culture
change: new philosophy” (value 0,540), is furthermore eliminated. A third iteration took out
“In my opinion we should do more boundary spanning towards customers” (0,496), and a fourth
iteration took out “What 1is your assessment about our VET department’s

sustainability/preparedness for future demands?” (0,543).

All remaining extraction values are above ,620 and the final component analysis shows rotation

sums of squared loading of cumulative 72,971% with four components.

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 805
Bartlett's Test of Approx. Chi-Square B27 177
Sphericity f 91

Sig. =001
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Communalities

Initial Extraction

in my opinion we should 1,000 837
do more external
houndary spanning.

My management acts as 1,000 608
arole model regarding

boundary spanning

across training centers.

FPerception of culture 1,000
change: new
narmalivirtual
collaboration

G658

Perception of culture 1,000
change: hybrid VET
training formats

748

FPerception of culture 1,000 620
change: leadership

hrehavianstyle

Ferception of culture 1,000
change: trust within the
team

678

Evaluation of culture 1,000
change: new
normalivirtual
collaboration

727

Evaluation of culture 1,000
change: hybrid VET
training formats

Evaluation of culture . 1,000 l 860
change: new philasophy

659

Evaluation of culture 1,000 772
change: leadership

behaviaristile

Evaluation of culture 1,000
change: trust within the
team

Mew VET philosophy 1,000
enables us to better

supportand develop our

learners' competencies.

| look forward to . 1,000 l ,BB8
implementing aur new
WET philosophy.

| feel well supported by 1,000
my manager regarding
our new VET philosophy,

663

798

700

Extraction Method: Principal Component Analysis.
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Initial Eigenvalues

Total Variance Explained

Extraction Sums of Squared Loadings

Rotation Sums of Squared Loadings

Component Total % ofVariance = Cumulative % Total % of Variance  Cumulative % Total % of Varlance  Cumutative %
1 4,955 35,383 35,393 4,855 35,393 35,393 3,570 25,501 25,501
2 2,441 17,435 52,827 244 17,435 52,827 2,926 20,901 46,401
3 1,689 12,065 64,893 1,689 12,065 64,893 2564 18,316 64,717
4 1131 8,078 72,971 113 8,078 72,971 1,155 8,253 72,971
5 745 5319 768.290

6 636 4543 82,833

7 493 3,524 86,357

8 403 2876 89,232

9 393 2,804 92,037

10 335 2,385 94 432

11 272 1,944 56,376

12 199 1,424 97,801

13 168 1,201 59,001

14 140 999 100,000

Extraction Method: Principal Compongnt Analysis.

Scree Plot
@
g
1 3 4 5 5} 1 8 9 10 11 12 13 14

Component Number
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Rotated Component Matrix®

Component

2 3 4

in my opinion we should
do more external
boundary spanning.

My management acts as
arole model regarding
boundary spanning
acrosstraining centers.

Ferception of culture
change: new
normalivirtual
caollabaration

Perception of culture
change: hybrid VET
training formats

FParception of culture
change: leadership
hehaviarstyle

Ferception of culture
change: trust within the
team

Evaluation of culture
change: new
narmalfvirtual
collaboration

Evaluation of culture
chanae: hybrid VET
fraining formats

Evaluation of culture
change: new philosaphy

Evaluation of culture
change: leadership
behavionstyle

Evaluation of culture
change: trust within the
team

Mew VET philosophy
enables us to better
support and develop our
learners' competencies.

| look forward to
implemerting our new
WET philosaphy.

| feelwell supparted by
my manager regarding
our new VET philosophy.

668

32

791

827

786

700

909

Tr6

840

733

725

a0y

891

933

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Mormalization.

a. Rotation converged in & iterations.
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Component Transformation Matrix

Component 1 2

1 36 443 A11 -022
2 -,382 . 893 i =211 - 067
3 -541 . -, 0587 . 821 -173 -

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Mormalization.

As four different latent variables indicating culture change, the following can be retained.

Sl o

LEADERSHIP&TRUST
NEW VET PHILOSOPHY (COPED)
Virtual and hybrid formats indicating DIGITAL TRANSFORMATION
BOUNDARY SPANNING externally towards the ecosystem

The rotation sums of squared loading cumulative show 72,971% (vs. 73,473% before) and have

not substantially worsened.

Final PCA result: culture change in VET

[ MewvET )
|  philesophy
\ (coPED}

{ Lesdership |

Virtual and \
hybrid

tesching

formats /

and trust

258

/'  Boundary

Spanfing
extemal
jecosystem) /



Barbara OFSTAD

For the sake of complete data representation, the descriptive stats of the latent variables are

included here.
Descriptive Statistics

M Minimum  Maximum Mean Std, Deviation Skewness Kurtosis

Statistic Statistic Statistic Stalistic Statistic Statistic Std, Error  Statistic Std. Error
Motivation fortraining: 99 | -542497 86534 0000000 1,00000000 -2,094 243 7,578 481
enthousiasm 1 for
analysis 1
Mativation for training: 99 | -2,20726 1,65478 0000000 1,00000000 -112 243 -538 A81
sense of duty 2 for
analysis 1
Motivation for training; 99 -1.77247 1,97583 0000000 1,00000000 -064 243 - 856 481
recognition 3 far
analysis 1
Laarning preference: 64  -2,75676 1,99574 0000000 1,00000000 =725 289 J41 590
virtual
Learning praference: 64  -3,20321 2,03728 0000000 1,00000000 -.833 289 1.532 590
social
Learning preference: self 64  -1,99012 2,26917 0000000 1,00000000 426 299 -, 452 530
paced
Learning preference: G4  -3,43969 1,46583 0000000 1,00000000 -1.421 289 2,510 550
classical classroom
Training activity: apen 133 -3,25885 2,33700 0000000 1,00000000 - 451 210 241 M7
setup
Training activity: 133 -4,661588 1,89228 0000000 1,00000000 -1.473 210 3,846 M7
systematic selup
Training activity: people- 133 -3,75549 1,79047 0000000 1,00000000 -.788 210 AT2 M7
oriented setup
BOUNDARY SPANNER 147 -3,43967 1,56115 0000000 1,00000000 -508 200 11 ,397
CHARACTERISTICS
Conditions: RELATIOMAL 164  -3,75083 1,28211 0000000 1,00000000 -1,081 180 1,593 377
ABILITIES
CULTURE: 11 -2,53917 185638 0000000 1,00000000 - 688 228 07 485
LEADERSHIPETRUST
CULTURE: NEW 1M1 -2,54387 1,69606 0000000 1,00000000 -~ 133 229 -, 066 485
PHILOSOPHY COPED
CULTURE: DIGITAL 111 | -3,62838 1,54174 0000000 1,00000000 -1,108 229 1,431 455
TRANSFORMATION
(hybrid and virual)
CULTURE: BOUNDARY 111 -2,65430 2,90084 0000000 1,00000000 a0 229 77 455
SPANNING EXT
Valid M (listwise) 23

4.8 Activities reloaded

To properly analyze possible interdependencies between boundary spanner characteristics and
activities, the PCA of chapter 4.4. must be redone; the rational is the same as in chapter 4.7.
The original variable of “Which (relational/social) aspects do you consider relevant for a good
training? Networking (across hierarchies)” has to be taken out of the set of original variables
used for the PCA because it is used in defining the latent variable “boundary spanning

characteristics” which serves as one of the dependent variables later in the regression analysis
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part. Again, the author strives to avoid having the same original variable as both part of y and

of x (independent and dependent variable, respectively) in regression modelling.

KMO and Bartlett's Test

kaiser-Meyer-0lkin Measure of Sampling Adeguacy. 809
Barlett's Testof Approx. Chi-Square . 462 405
Sphericity f 66

Sig. =001
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Communalities
Initial Extraction
Which 1,000 503

{conceptionalimethodolo

gical) aspects do you

consider relevant for a

good fraining? use cases

Which 1,000
{conceptionalimethodolo

gical) aspects do you

cansider relevantfor a

good training? methodics

Which 1,000 768
(conceptionalimethodolo

gical) aspects do you

consider relevantfor a

good fraining?

preparation

Which 1,000 558
(conceptionalfmethodolo

gical) aspects do you

consider relevant for a

good training?

gxperiments

Which 1,000
(conceptionalimethodolo

gical) aspects do you

consider relevant for a

good training? flexibility

Which 1,000 540
{conceptionalimethodolo

gical) aspecis do you

consider relevantfor a

good fraining?

interdisciplinargnetwaorki

ng

Which 1,000 454
(conceptionalimethodolo

gical) aspecis do you

consider relevantfar a

aood training?

importance oftopic for

me

737

583

Which (relationalisocial) 1,000 ABE6
aspects do you consider

relevant for a good

training? empathy

Which (relationalfsocial) 1,000
aspects do you consider

relevant for a good

training? role models

Which (relationalisocial) 1,000 532
aspects do you consider

relevanmtfora good

training? mutual trust

Which (relationalisocial) 1,000 534
aspects do you consider

relevant for a good

training? mutual

exchange

Which (relationalisocial) 1,000 @
aspects do you consider

relevant for a good
fraining? safe
atmosphere

667

Extraction Method: Principal Component Analysis.
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Total Variance Explained

Initial Eigenvalues Exraction Sums of Squared Loadings Fotation Sums of Squared Loadings

Component Total % of Variance  Cumulative % Total % ofVariance  Cumulative % Total % ofVariance  Cumulative %
1 4,169 34743 34,743 4169 34,743 34743 2,494 20,781 20,781
2 1,464 12,196 46,939 1,464 12,196 46,939 2,281 19,009 39,790
3 1147 9,557 56,496 1147 9,557 56,496 2,005 16,706
4 894 7,452 63,948

5 844 7036 70,985

6 747 6,224 77,208

7 635 5292 82,501

8 567 4729 87,228

g 469 3804 91,134

10 386 330 94,435

11 388 3233 | 97,668

12 ,280 2332 100,000

Extraction Method: Principal Component Analysis.

While KMO is sufficient and model significance is a given, the cumulative % of rotation sum
of current loadings is rather low (56,496). Therefore, the factor with the single lowest extraction

value (“safe atmosphere”) is eliminated from the analysis.

KMO and Bartlett's Test

Kaiser-Meyer-0lkin Measure of Sampling Adequacy. 804
Bartlett's Testof Approx. Chi-Square . 435 426
Sphericity ot 55

Sig. =001

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings Fotation Sums of Squared Loadings

Component Total % of Wariance  Cumulative % Total % ofVariance  Cumulative % Total % of Variance  Cumulative %
1 3,946 35872 35872 3,946 35872 35872 2,359 21,448 21,448
2 1,431 13,010 ' 48,882 1,431 ' 13,010 48,882 ' 2,133 19,387 40,835
3 1,085 9,958 58,8-40 1,085 9,958 5.8,84.0 | 1,980 18,0.05
4 860 7817 66,657

L 70 7.003 73,660

6 678 6,167 79,827

7 620 5638 85,4.66

8 508 . 4622 - 90,088

5 A1 3,736 93,824

10 A01 3,643 - 97 468

11 279 2,632 100,000

Extraction Method: Principal Component Analysis.
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Communalities
Initial Extraction
Which 1,000 508

(conceptionalimethodola

gical) aspects doyou

consider relevant for a

good training? use cases

Which 1,000
(conceptionalimethodolo

gical) aspects do you

consider relevantfor a

good training? methodics

Which 1,000 791
(conceptionalimethodalo

gical) aspects do you

consider relevant for a

good training?

preparation

Which 1,000
(conceptionalimethodaolo

gical) aspects do you

consider relevant for a

good training ?

gxperiments

Which 1,000
(conceptionalimethodolo

gical) aspects do you

consider relevant for a

good training? fexibility

Which 1,000
(conceptionalimethodolo

gical) aspects do you

consider relevant for a

good training?
interdisciplinarymetworki

ng

Which 1,000
(conceptionalimethodolo

gical) aspects doyou

consider relevant for a

good training?

impaortance oftopic for

fme

Which (relational/social) . 1,000 l
aspects do you consider

relevant for @ good

training? empathy

Which (relationalisocial) 1,000 609
aspects do you consider

relevant for a good

frainina? role models

740

556

619

581

450

Which (relationallsocial) 1,000 E43
aspects do you consider

relevantfora good

training?® mutual trust

Which {relationallsocial) 1,000 532

aspects do you consider
relevant for a good
training? mutual
exchange

Extraction Method: Principal Component Analysis.
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Furthermore, “empathy” must be eliminated because cumulative % of rotation sum of current
loading does not significantly improve (58,840) compared to the first iteration.

Taking out “empathy” brings the total number of components down to 10 (KMO 0,828, Chi
Square 484,044, sig < 0,001), while cumulative % of rotation sum of current loading rises to

64.712, whereas all extraction factors are >0,5.

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,828
Bartlett's Test of Sphericity Approx. Chi-Square 484,044
df 45
Sig. <,001

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings Fotation Sums of Squared Loadings
Companent Total % ofVariance  Cumulative % Total % ofVariance  Cumulative % Total % ofVariance  Cumulative %
1 4,165 41,655 41,655 4,165 41,655 41,655 2,430 24,297 24,297
2 1,301 13,011 54 666 1,301 13,011 54 666 2,178 21,783 46020
3 1,005 10,046 64,712 1,005 10,046 64,712 1,863 18,632
4 754 . 7541 . 72,253 . . . .
5 659 6,586 78,839
6 593 5934 84,773
T4 544 5438 0,211
8 367 . 3669 . 93,881
g 1350 3,587 97,467
10 253 2,533 100,000

Extraction Method: Principal Component Analysis.
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Communalities
Initial Extraction

Which 1,000 G603
(conceptionalimethodolo

gical) aspects doyou

consider relevant for a

goad fraining? use cases

Which 1,000 770
(conceptionalimethodolo

gical) aspects doyou

consider relevantfar a

good training? methodics

Which 1,000 B33
(conceptionalimethodalo

gical) aspects do you

consider relevantfor a

good fraining?

preparation

Whith 1,000 581
(conceptionalimethodolo

gical) aspects doyou

consider relevant for a

good training?

gxperiments

Whith 1,000 644
(conceptionalimethodolo

gical) aspects doyou

consider relevantfor a

good training? flexibility

Which 1,000 G608
(conceptionalimethodolo

gical) aspects doyou

consider relevant for a

good training?
interdisciplinargnetwarki

g

Which 1,000
(conceptionalimethodaola

gical) aspects doyou

consider relevant for a

good training?

impaortance of topic for

me

Which irelational/social) 1,000 601
aspects do you consider

relevant for a good

training? role modeals

576

Which {relationalisocial) 1,000
aspects do you consider

relevant for a good

training? mutual trust

Which (relational/social) 1,000 576
aspects do you consider

relevant fora good

training? mutual

exchange

Exraction Method: Principal Component Analysis.

680

265



Barbara OFSTAD

Rotated Component Matrix®

Component
1 2 3

Which BE3
{canceptionalimethodala

gical) aspects do you

consider relevant for a

good training? use cases

Which 83
(conceptionalimethodola

gical) aspects do you

consider relevant for a

good training? methodics

Which B8az
(conceptionalimethodalo

gical) aspects dao you

consider relevantfor a

good training?

preparation

Which 705
(conceptionalimethodaolo

gical) aspects do you

consider relevantfar a

good training?

experiments

Which 786
{conceptional/methodola

gical) aspects do yau

consider relevant far a

gaod training? flexibility

Which 751
{conceptionalimethodaolo

gical) aspects do you

consider relevant for a

good training?
interdisciplinargnetwark

nd

Which |
{conceptionalimethodaolo

gical) aspects do you

consider relevant for a

good training?

importance of tapic far

me

Which (relationallsocial) 729
aspects do you consider

relevantfor a good

fraining? role models

Which (relational/sacial) 560
aspects do you considar

relevant for a good

training? mutual frust

Which (relationallsocial) A8 E07
aspects do you consider

relevant for a good

training? mutual

exchange

594

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Mormalization.

a. Rotation converged in & iterations.
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This brings us to three principal components defining activities:

1. OPEN SETUP — considering experiments, flexibility, and interdisciplinary aspects,
with mutual trust and exchange

2. SYSTEMATIC SETUP — with use cases, preparation and methodic

3. PEOPLE-ORIENTED SETUP — invoking role models, mutual trust, and exchange as
well as a personal importance of the topic for learner

While the overarching themes remain the same, these latent variables are differently composed
than the ones defined in chapter 4.4. Therefore, they will be saved anew in the databases. This

time, the original variable “use cases” is part of the systematic setup, despite the skewness.

WHY training others? WHAT training?
ENTHUSIASM « VIRTUAL LEARNING
- SENSE OF DUTY SOCIAL LEARNING
RECOGNITION » SELF-LED LEARNING
Create knowledge CLASSICAL
Sense of responsibility CLASSROOM TEACHING
HOW Teaching others HOW Teaching others
(conditions)? (activities)?
Abilities/Knowhow/Competency OPEN SETUP
RELATIONAL ABILITIES SYSTEMATIC SETUP
Interest in cross-regional PEOPLE-ORIENTED SETUP
networking

N.B.: Factors in CAPITAL letters are latent variables derived from Principle Component Analysis

4.9 Relevant results vs. Control variables

A few relevant dependent variables and latent variables will be analyzed in the following
subchapter as to their correlation with independent variables (role, age group, size of training

center, experience in different training centers.)

Please note that the following scales for independent variables apply, codified in 1-5

respectively 1-3 for each answer:
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2.Which age group do you belong to? *
< 30 yeors
30-39 yoors
40-49 yeors
$0-59 yoars

» 59 yoors

3. How big is the training center where you currently work? *
small (<5 people)
medium (5-15 people

big (> 15 people)

4. How many training centers have you worked at as part of regular staff (including the
current one)? *

Only this training center
Two in total

Three or more in total

4.4.10 Sustainability vs. Control variables

What is your assessment about our VET
department's sustainability/preparedness for future
demands? * Which roleltask do you mostly carry out

in the VET department?

What is your assessment ahout our VET department's sustainability

Which roleftask do you
mostly carry out in the

VET department? Mean ] Std. Deviation
Fihrungskraft 2 25 1,458
GSP/BO OS5 8,67 24 . 1,167
Mentor (auch Soach oder 7,00 28 . 2,073
Lernprozesshegleiter

Sonstiges T, 76 21 . 2 364
Trainer EI,EH 74 . 2,321
Total 1.35 172 2132

Trainers have a less positive view of the future preparedness of the department, which is a

significant finding as can be seen from the next chart.
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ANOVA Table

Sum of

Squares df Mean Square F Sig.
Whatis your assessment  Between Groups  (Cambined) 73536 4 18,384 4 364 o0z
about our VET
department's
sustainabilitypreparedne  Within Groups 703534 167 4213
ss for future demands?*
Which roleftask do you
mostly carry outin the Tatal 7roro 17
VET department?

What is your assessment about our VET
department’s sustainability/preparedness for future
demands? * Which age group do you belong to?
What is your assessment about our VET department's sustainability
Which age group do you
belong to? Mean M Std. Deviation
1 767 ] 1,938
2 7,38 52 1,861
3 718 L] 2,065
4 7,38 a7 2,355
8 7.67 4 3,082
Total 7,35 172 2132
ANOVA Table
Sum of

Squares df Mean Sguare F Sig.
Whatis your assessment  Between Groups  (Combined) 3474 4 BE8 a7 945
about our VET
department's = =
sustainabilitypreparedne Within Groups 773,596 167 4632
55 for future demands? *
Which age group do you Total 777,070 171

helong to?

The attitude re: future preparedness of the department is not significantly dependent of age.
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What is your assessment about our VET
department's sustainabilitylpreparedness for future
demands? * How big is the training center where
you currently work?

What is your assessment ahout our VET department's sustainability

How big is the training
center where you

currently work? Mean I Std. Deviation
1 7,92 12 1,379
2 718 73 2162
3 7,41 87 21492
Total ri35 172 2132

Small training centers staff seems to feel more positive about the preparedness of the
department for future challenges. The difference, however, shows not to be significant (0,499)

in the next table:

ANQOVA Table

Sum of

Squares df Mean Square F Sig.
Whatis your assessment  Between Groups  (Cambined) 6,365 2 3,182 698 449
aboutour VET
depatment’s
sustainabilitypreparedne  Within Groups 770,705 169 4 560
ss for future demands? *
How big is the training
center where you Total 777,070 171

currently wark?

What is your assessment about our VET
department's sustainabilitylpreparedness for future
demands? * How many training centers have you
worked at as part of regular staff (including the
current one)?

What is your assessment about our VET department's sustainahility

How many training
centers have you worked
at as part of regular staff
fincluding the current

oane)? Mean ¥l Std. Deviation
1 719 116 2,238
2 7.43 37 2,076
3 8,16 19 1,302
Total 7,35 172 2432
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ANOVA Table

Sum of

Squares df Mean Square F: Sig.
What is your assessment  Between Groups  (Combined) 16,635 2 T7.817 1,735 180
about our VET
department's
sustainabilitWpreparedne o T T
=5 for future demands? * Within Groups 761,435 169 4 506
Hew many training
centers have you warked |
at as part of regular staff Total ¥77,070 171

(including the current
one)?

Staff with experience in more than two training centers feels more positive about the

preparedness of the department for future challenges. Again, significance of this finding is not

a given if you consider ANOVA (Sig. = 0,180).

4.4.11 Boundary Spanning vs. control variables

Boundary spanner characteristics proves to significantly correlate with role. However, as can

be seen from the following tables, it does not correlate to age group and size of training center,

nor experience in many different training centers, if you look at significance.

Report
BOUNDARY SPANNER CHARACTERISTICS

Which roleftask do you

mostly carry outin the
VET department? Mean N

Std. Deviation

Flahrungskraft 4271373 23 63259786
GSP /BO 0S 5045095 22 77803381
Mentor (auch Coach oder | - 1709658 26 83511790
Lernprozesshegleiter
Sonstiges 0056175 17 1,33694606
Trainer -,2809110 59 1,04417479
Total ,0000000 147 1,00000000
ANOVA Table

Sum of

Squares df Mean Square F Sig
BOUNDARY SPANNER Between Groups  (Combined) 15,212 4 3,803 4129 ,003
CHARACTERISTICS *
Which role/task do you Within Groups 130,788 142 921
mostly carry outin the
VET department? Total 146,000 146

It is very interesting and somewhat unexpected to see that indeed, the means of trainers and

mentors (i.e., trainers for dual students) regarding boundary spanner characteristics are

negative. In other words, managers and headquarters staff score positively regarding boundary
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spanner characteristics, whereas trainers and mentors have negative scores. Other functions (in

German: “Sonstiges”) are basically neutral.

BOUNDARY SPANNER CHARACTERISTICS * Which age group do you belong to?

Report
BOUNDARY SPANNER CHARACTERISTICS
Which age group do you

belong to? Mean N Std. Deviation
1 ,4588988 8 ,82203173
2 -,1384377 43 ,96247865
3 -,0291059 48 1,00476188
4 ,0895438 42 1,05775271
5 -,0136877 6 1,10941510
Total ,0000000 147 1,00000000
ANOVA Table

Sum of

Squares df Mean Square F 1.
BOUNDARY SPANNER Between Groups  (Combined) 2,887 4 722 716 582

CHARACTERISTICS * oo
Which age group do you Within Groups 143,113 142 1,008

belong to? Total 146,000 146

Measures of Association
Eta Eta Squared

BOUNDARY SPANNER A4 ,020
CHARACTERISTICS *

Which age group do you

belong to?

Report
BOUNDARY SPANNER CHARACTERISTICS
How many training centers
have you worked at as part of

regular staff (including the

current one)? Mean N Std. Deviation

1 -,1290978 98 1,02990630
2 ,2253357 31 1,00389191
3 ,3147875 18 ,68110891
Total ,0000000 147 1,00000000
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ANOVA Table

sum of

Squares df Mean Sguare F S/ig.»—\
BOUMNDARY SPANMMER Between Groups  (Combined) 4,891 2,485 2,548 082
CHARACTERISTICS *
How many training .
centers have you worked Within Groups 141,008 144 4749
atas part of reqular staff I
{including the current Total 146,000 146

onej?

BOUNDARY SPANNER CHARACTERISTICS * How big is the training center where you currently work?

Report

BOUNDARY SPANNER CHARACTERISTICS

How big is the training
center where you

currently work? Mean N Std. Deviation
1 ,2302818 1 62113649
2 -,0211969 58 90444704
3 -,0167139 78 1,11006801
Total ,0000000 147 1,00000000
ANOVA Table

Sum of

Squares df Mean Square /Sl’g\
BOUNDARY SPANNER Between Groups  (Combined) 631 2 316 313 732
CHARACTERISTICS *
How big is the training Within Groups 145,369 144 1,010
center where you
currently work? Total 146,000 146

Measures of Association

Eta Eta Squared

BOUNDARY SPANNER
CHARACTERISTICS *
How big is the training
center where you
currently work?

,066 ,004
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Report
BOUNDARY SPANNER CHARACTERISTICS

How many training
centers have you worked
at as part of regular staff
(including the current

one)? Mean N Std. Deviation
1 -,1290978 98 1,02990630
2 2253357 31 1,00389191
3 3147875 18 68110891
Total ,0000000 147 1,00000000
ANOVA Table
Sum of
Squares df Mean Square F Sig.
BOUNDARY SPANNER Between Groups  (Combined) 4,991 2 2,495 2,548 ,082
CHARACTERISTICS *
How many training o
centers have you worked Within Groups 141,009 144 979
at as part of regular staff
(including the current Total 146,000 146
one)?
Measures of Association
Eta Eta Squared
BOUNDARY SPANNER 185 034
CHARACTERISTICS *

How many training
centers have you worked
at as part of regular staff
(including the current
one)?

As we have seen, boundary spanner characteristics are role dependent. Having established this,
the variable “ROLE_ MGR_NONMGR” was created with the two values 1 = Trainer; 2 =
MGR/HQ. Within trainer are subsumed trainers and mentors, within MGR/HQ are subsumed

managers and headquarters staff.
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5. Regression Analysis Boundary Spanner Characteristics

5.1 Introduction

A linear regression model strives to define the relationship between variables mathematically

and can then be used for simple predictions (Coopers and Schindler (2014), p. 479).

An equation would define the dependent variable y = f(x), in this case, boundary spanner

characteristics, as an independent variable x with slope beta 1 and Y intercept point beta O.
The following assumptions must be met (Lund and Lund, 2020):

(a) The dependent variable must be measured on a continuous scale. As both
BOUNDARY SPANNING CHARACTERISTICS and DIGITAL
TRANSFORMATION CHARACTERISTICS are latent variables derived by PCA,
they are indeed continuous.

(b) Two or more independent variables can be continuous or categorical (ordinal or
nominal).

(c) Independence of observations should be a given (not very relevant here, because we
have a questionnaire and no timelines with natural order), as well as

(d) a supposed linear relationship,

(e) homoscedasticity (assumption of equal or similar variances in different groups being
compared, also a given because of the initial Likert model),

(f) no multicollinearitiy (which had already been established during the PCA via
VARIOMAX and can be seen in the table below),

(g) and there should not be significant outliers (as the original variables are all based on
Likert scales, that is not possible).

5.2 Establishing correlations for multiple regression
First, we look at the correlation table for all latent variables derived in the previous chapters to
identify those relevant for a linear regression. As you can see from these correlations across
latent variables, boundary spanner characteristics correlate significantly with p<0,01** with
ROLE MGR NONMGR, OPEN TRAINING SETUP, PEOPLE-ORIENTED SETUP as well
as ENTHUSIASM, CULTURE: NEW VET PHILOSOPHY (COPED) and RELATIONAL
ABILITIES.

It furthermore correlates with p<0,05* as to LEARNING PREFERENCE: VIRTUAL and
LEARNING PREFERENCE: CLASSICAL CLASSROOM.
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Correlatlons

What I your
assEssIIEnl
aboutour VET

TRAINING  Mofivatlonfor  Molivationfor  Mollvailon for CULTURE depait ment's

BOUNUARY 1RAINING BCIMIY training wraming waimng Learning CUL U<k LIGH AL CU_IJHE sustainabi ity

SPANHER TRAIMNING ACTIMITY: PEOPL=- entiousiasm serse ol duty reccgrition Leaming Leamirg Learning preference. CULTURE! NEW TRANSFORM BOUNDARY Conditors preparednes
CHARACT=RI ACTVITY: SYSTEMATIC ORIENTED 1 for analysis 2 for analysis Zfor analysis prefererce. Fre‘erznze preferance tlasscal LEADZRSHIF  PHILOSCPHY  ATICN (hybrd SPANNING RELATIONAL s forfuurs
STICS =MGR/HI CPEN SETUP SETUP SETUP 1 1 ¥ sotia selFpaced € 8s8[00M LTRUST COPED andvirtua EXT ABILITIES damards?

BOLNDARY SPANNER Pearsan Corralation 1 37" e 03 278 315" 075 022 278" AT 149 318 220 EET 70 131 367" REL

CHARAGTERISTICS : x i £ - . ;

Sig (2 teilod) =001 <001 B4 oc2 003 402 838 ,026 182 249 013 26 <,001 087 188 =201 042

N 147 130 126 126 126 a7 a7 87 52 62 62 62 102 102 102 102 145 148
1= Trainer; 2- MGRIFQ  Fearson Corrzletion 357 1 103 - 051 108 M7 033 -010 \254 170 18 360" 1253 ,2¢2° 252" 188 290 266"

Sig (5-tiled) <001 781 75 231 73 TR .23 052 187 147 05 s Me a2 ne4 287 <001

il 130 183 128 125 144 42 42 g2 5y 5y EEl 54 Yk 4y ] Er] 143 151
TRANING ACTIVITY: Paarson Corralstion 387" A02 1 000 oco 1" 008 105 035 g7 268 -,085 213" -182 040 053 a1” 045
O2EN SETUP

Sig (Ztziled) <001 251 1.000 10C0 A0 369 .335 430 <001 045 585 .0z 073 699 601 <101 587

il 120 125 142 142 142 a7 87 87 57 57 57 57 9 L 98 98 133 139
TRANING ACTIVITY: Prarsan Gorralstion k] 081 onn 1 orn an” a5 -.072 REE) 022 -NA3 280 R 8 am nsa Aac 028
SYSTFMATIC SFTIIP

Sig (&-lziled) 884 75 *,000 10c0 202 =00° 510 323 759 537 060 £8s 246 030 563 25 4L

il 126 125 142 142 142 o7 7 o7 57 57 57 57 at a0 90 90 123 133

TRANING ACTIVITY. Pearson Corrzlztion 2187 Jog 000 000 1 203 028 023 229 124 039 226 155 143 -oo 258" ,108

PEOPLE-ORIENTED =

SETJF sig (ztlled) 002 231 000 253 500 830 J037 359 776 L2 129 096 ELE] a0z 219

N 126 125 142 142 142 87 87 a7 57 57 57 [ 98 98 98 123 139

MatIvat or Tor taining Pearsan Corralstion 35 017 345" a1" 208 1 ,ooo 000 31 an 130 10E 038 5177 045 357" 036

enthousiasm 1 far = - -

analsis - Sig (2-tailed) 003 876 001 002 0s3 1,000 1,000 820 .01 061 445 A 174 <001 73 <001 725

M a7 2 a7 a7 &7 93 99 99 7 7 37 ar 61 61 61 61 97 98

Matival or for liining Fearsan Gorriztion 075 033 098 L 028 200 : ,000 032 179 - 087 175 J14E -141 04 016 233 -037

senseofduy 2ior = = = =

aal dt Sig (E-tsilsd) 182 754 2360 =001 8c0 1,000 1,000 628 ,289 895 202 356 ,280 95 204 711 119

il 87 2 87 87 €7 93 89 EE] 37 37 37 37 61 81 61 81 97 98

Mativat or for fraining Mearsan Corrslation 022 010 105 -072 0z3 200 000 ) A2 .20 147 4227 - 152 -004 035 127 007

recogniticn 3 for - = = = =

i Sig (>-tziled) A38 ez 3R &0 a3 1,9m 1,000 ATR 479 287 g 341 272 7 4A0 15

i] g 2 8/ 8/ &/ 3 4y 9y 3 3 3 3 61 61 61 61 uf
Leatning preferance Paarsan Corralstion sy 251 095 133 229 =233 082 A4 1 000 000 000 (267 Jaa1” ,204 -118 CH se3”
vitual
Sig (2-tailed) 028 052 480 313 0ET 32 528 AT6 1,000 1,000 1,000 o .006 165 437 501 <001
il 82 59 a7 57 g a7 7 ar 54 64 64 84 4€ 48 5 48 63 6L
Leaming preference: Pearson Corrzlztion AT A70 51 042 213 AN 120 .00 1 oo .00 A01 148 149 060 4277 21
social
Sig (Ztailed) 183 JA97 <,001 759 112 61 479 1,000 1,000 1,000 A9E 37 31 688 <101 085
il 62 50 57 7 €7 27 7 a7 54 64 64 84 4€ 48 it 48 62 6L
Leaming preference: el Pearson Corrslation 148 191 266" -083 124 an -,067 147 ,010 ,000 1 000 Mo” 191 169 213 103
=t k . { : i
8 slg (z1zllet) 249 147 537 359 261 695 387 1,000 1,000 1,000 o4 192 251 213 20
il 62 50 57 7 a7 7 7 54 64 64 64 4€ It 42 62 6L
Leaming preference: Fearson Corezlztion - 318 -3e0” 250 039 13 ;75 4z ,010 000 o000 1 - 33€ 179 184 -113 -08z
classical classroam T e
Sig (2teiled) 013 005 060 7706 445 302 009 1,000 1,000 1,000 07 224 21 373 459
il 2 59 57 £7 3 i 7 54 64 84 84 48 8 48 63 6L

CULTURE: Prarsur Curalslion . 253" 002 228" 103 48 152 3e7 A0t 410 -,238 1 000 000 44 448"

LEADERSH PETRUST :

Sig (Z-tailad) 026 012 086 026 A15 266 241 010 A0E 004 A07 1,000 1000 135 <001

M 102 a8 a8 i} 61 6 61 48 L8 48 48 111 11 111 103 m
CJLTURE: NEW Pearson Corrzletion 13327 242" 18 165 ok 5] 4 -143 a0” A0 -6t -,240 oc 1 000 ooo -351 40"
PHILOSOPI Y COPLD

Sig (-Iziled) <0t N6 73 246 179 771 280 272 016 A7 218 A0t 1.00c 1,000 1000 AN <01

il 102 B B 98 i 61 6" 81 8 ] 48 48 m m 111 m 103 1

€I TURF DIGITAL Pearson Carralztion 470 252" 040 2" 162 512" 01 -,004 204 Mg 161 478 roc .oon 1 000 AaE 108

TRAMSFORVATION o =

(hybvid ardvirtia) Sig (Z-tailed) 087 012 699 030 0f6 <101 918 878 (155 AN 192 224 1,00 ] 1000 J43 .58

il 102 96 98 a8 ] 61 6 61 8 8 48 48 11 111 11 11 103 11

CJLTURE: BOUNDARY  Pearson Corralztion 131 188 053 058 -001 045 016 .095 - 115 .060 169 184 e .000 .000 1 -034 -.088

Sl slg (z-lalled) 188 06 601 563 589 731 904 469 437 688 251 Bl 1.c0c -,000 1,000 g7 T

M 102 ag ag a8 4] 61 6 61 183 2 48 48 11 111 11 111 103 111
Condiions; RELAIIONAL — Pearsan Corrlztion 3677 090 3917 A90° 258" 357" 038 127 036 4217 013 B! 144 051 196" -034 ! 039
ABILITIES

Sig (Z-teiled) <001 287 <001 026 oc2 =201 215 501 <001 919 378 A3€ ,600 043 727 621

il 145 143 138 138 128 97 7 97 53 63 63 63 10€ 108 108 108 164 162

Whatis your assessment  Prarson Corralelion 168 286" 045 028 15 -238 -,037 007 863" 217 103 -,084 248" b 108 -088 233 1

abuul uur VET depal

ment's Sig (2 lailed) 042 =001 597 744 213 725 845 =001 085 420 459 =001 <,001 258 474 321

susEmabimypresaeane

ss farfatLre demands? il 145 151 139 138 129 a3 98 98 54 64 84 84 " o i3 " 162 172

. Conelalionis signicantallhe 0.0° level (2-lailed)
* Corrslztion is sigaficant at he 0 15 level (-ta lad)
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Correlations

Wy
management
Whatisyour  acts as 3 rale

assessment mode|
about our VET regarding Did you ever
department's boundary carry out a
BOUNDARY sustainability spanning training for
SPAMMER preparednes across colleagues of
CHARACTERI = for future training other training
STICS demands? centers. centers?
BOUNDARY SPANMNER Pearson Correlation 1 ,168' BB -105
CHARACTERISTICS - -
Sig. (2-tailed) 042 ,051 204
M 147 146 138 147
What is your assessment  Pearsan Corralation 168’ 1 466 -,041
ahout our VET
depadment's Sig. (2-tailed) 042 <,001 580
=ustainabilitypreparedne
ss for future demands? N 146 172 187 172
My management acts a5, Pearson Correlation 166 ABE 1 -125
a rale model regarding S eaET
boundary spanning Sig. (2-tailed) ,051 =001 A17
across fraining centers. il 139 157 158 158
Did you ever carry out a Pearsan Correlation - 105 -,041 -1325 1
training for colleagues of - -
other training centers? Sig. (2-tailed) 204 580 JAF
§] 147 172 158 175

* Correlation is significant at the 0.05 level (2-tailed)

** Correlation is significant atthe 0.01 level (2-tailled).

We also look at some of the non-latent (original) variables again, as we suppose they are
relevant for this model. It is interesting to see a significance (p=0,042) in correlation between
boundary spanner characteristics and the assessment about the department’s

sustainability/preparedness for future demands.

Furthermore, we retain the variable ROLE_ MGR_NONMGR which we established in the

previous chapter.

A regression model will be aspired for that should consider variables with significant
correlation values in view of boundary spanner characteristics. At the same time, variables
should be independent (read: uncorrelated) from each other. We can see above that the variables

under consideration do not correlate, other than:

e You see form the table above that “management acting as a role model” correlates™*
with department’s sustainability. As the same original variable does not significantly
correlate with BOUNDARY SPANNER CHARACTERISTICS, this can be ignored.

e You see from the table on the page before that OPEN TRAINING SET-UP correlates
significantly with ENTHUSIASM, SOCIAL LEARNING PREFERENCE,
CULTURE: LEADERSHIP AND TRUST and RELATIONAL ABILITIES **. This
must be carefully managed in the following steps.

e SYSTEMATIC TRAINING SET-UP correlates ** with SENSE OF DUTY and
ENTHUSIASM. As it, however, does not correlate with BSC, it can be ignored.

e TRAINING ACTIVITY: PEOPLE-ORIENTED SETUP correlates with CULTURE:
LEADERSHIP&TRUST* and RELATIONAL ABILITIES**. This must be carefully
managed in the following steps.

e LEARNING PREFERENCE: CLASSROOM correlates with
ROLE _MGR_NONMGR. This must be carefully managed in the following steps. (It
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also correlates with recognition but that can be ignored as the latter does not correlate

with BSC).

e SUSTAINABILITY correlates with ROLE MGR_NONMGR, LEARNING
PREFERENCE: VIRTUAL, CULTURE: LEADERSHIP AND TRUST and
CULTURE: NEW PHILOSOPHY. This must be carefully managed in the following

steps.

e “SOCIAL LEARNING?” correlates with “OPEN SETUP” and “RELATIONAL
ABILITIES” but not with “BOUNDARY SPANNER CHARACTERISTICS, such

that it can be ignored here.

5.3 Multiple regression models (Models A-C)

Here is the overview of the variables suitable for a linear regression model:

How and why does boundary spanning occur in VET in the context of digital transformation?
Simple linear regression components, all with significant * or ** correlation to boundary spanner

characteristics.

Role

MOTIVATION: (MGR/NONMGR)**
ENTHUSIASM**

CONDITION:
RELATIONAL
ABILITY**

ACTIVITY: OPEN
TRAINING SETUP**

ACTIVITY: PEOPLE-
ORIENTED
TRAINING SETUP**

CULTURE: NEW
PHILOSOPHY
(COPED)™

Organizational
resilience P
(Preparedness for
department's future)*

Boundary Spanner Characteristics

)

LEARNING
PREFERENCE

CULTURE: LEADERSHIP

LEARNING
PREFERENCE
VIRTUAL*

CLASSICAL
CLASSROOM*

AND TRUST*

We do a first attempt with all variables included (Scenario A):
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Model Summanf'

Adjusted R Std. Error of
Mol R F Square Square the Estimate
1 7567 572 183 GBT41540

a. Predictors: (Constant), What is your assessment about our
WET depart ment's sustainahilitypreparedness for future
demands?, Motivation for training: enthousiasm 1 for
analysis 1, CULTURE: LEADERSHIPETRUST , TRAIMING
ACTMITY: PEOPLE-ORIENTED SETUP, 1 = Trainer; 2=
MGRIHG, Learning preference: virtual, Conditions:
RELATIOMAL ABILITIES | Learning preference: classical
classroom, TRAIMING ACTIVITY: QPEM SETUP,
CULTURE: NEW PHILOSOPHY COQPED

b. DependentVariable: BOUNDARY SPAMNMER
CHARACTERISTICS

ANOVA®
Sum of
Model Squares df Mean Square F Sig.
1 Fegression 6,950 10 Ga5 1,471 ,258"
Residual 51498 11 AT3
Total 12148 21

a. DependentVariable: BOLUMDARY SPAMNER CHARACTERISTICS

. Predictors: (Constant), What is your assessment about our VET depart ment's
sustainability/preparedness for future demands?, Motivation for training:
enthousiasm 1 foranalysis 1, CULTURE: LEADERSHIPETRLUST , TRAIMIMNG
ACTMITY: PEOPLE-ORIENTED SETUFR, 1 =Trainer; 2 = MGR/HQ, Learning
preference; virtual, Conditions: RELATIOMAL ABILITIES | Learning preference:
classical classroom, TRAIMING ACTMITY: OPEM SETUP, CULTURE: MEW
PHILOSOPHY COPED
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Coefficients”

Standardized
nstandardized Coefiicients Coefficients

Madel B Std. Error Beta 1 Sig.

1 (Constant) -1,742 1,135 -1,534 53
= Trainer; P MGRIHQ A12 434 338 1.1_81 : 263
TRAIMING ACTIVITY: - 086 400 -,0B8 -215 834
QOFEN SETLIP
TRAINING ACTIMNVITY, 225 329 255 685 508
PECPLE-ORIENTED
SETLIP
CULTURE: HEW -A72 286 -,254 - 600 561
PHILOSOPHY COPED
Motivation far training: 2858 22T a62 1,255 236
enthousiasm 1 for
analysis 1
Conditions; RELATIONAL Jas 353 208 550 587
ABILITIES
GULTERE: -.082 246 =110 -332 746
LEADERSHIPETRLUST
Learning preference: 058 356 JOE0 65 872
classical classroom
Learning preference: A749 25849 a8 651 504
virtual
What is your assessment 185 21 A82 1,283 226
about our VET depart
ment's
sustainakilitypreparedne
ss for future demands?

a. Dependent Variable: BOUNDARY SPAMNMER CHARACTERISTICS
Residuals Statistics®
Minirmum Maximum Mean Std. Deviation [+l

FPredicted Value - B17E2Mm 1,1640360 O07a0247 ATR2T7867T 22

Fesidual -.88087565 118873644 _ 00o0oooa _ A8751480 _ 22

Std. Predicted Yalue -1,554 1,686 Jooo 1,000 22

Sid. Residual -1,281 1,728 Jooo 724 22

a. DependentVariable: EQUMNDARY SPANMER CHARACTERISTICS

Unfortunately, this does not include more than N=22 cases and significance values of the factors

are not good enough. Overall ANOVA shows a poor significance of 0,268.

Therefore, all factors with an original correlation >0,01 will be taken off the linear model and
only the following will be considered in Scenario B, which improves overall significance of the

model with p<0,002** and 49 cases included.
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Scenario B:
Model Summarf
Adjusted R Std. Error of
Madel R R Square Square the Estimate
1 6217 386 2498 6542147

a. Predictors: (Constant), Conditions: RELATIOMAL
ABILITIES , CULTURE: MNEW PHILOSOPHY COPED, 1 =
Trainer; 2 = MGR/HGQ, TRAIMNING ACTMITY: PEOPLE-
ORIEMTED SETUPR, TRAIMIMG ACTIVITY. OPEM SETUP,
Motivation for fraining: enthousiasm 1 for analysis 1

b. DependentVariable: BOUMDARY SPAMMER
CHARACTERISTICS

ANOVA?
Sum of
Maodel Squares df Mean Square F Sig.
1 Regression 15,4759 i} 2 580 4404 ,U[]Eb
Residual 24 607 42 586
Total 40,086 43

a. DependentVariable: EQUNDARY SPANNER CHARACTERISTICS

. Predictors: (Constant), Conditions; RELATIOMAL ABILITIES , CULTURE: MEW
PHILOSOPHY COPED, 1 = Trainer; 2 = MGRIHG, TRAIMING ACTIVITY: PEQPLE-
ORIEMTED SETUR, TRAINIMG ACTNITY: OPEMN SETUP, Motivation for training:

enthousiasm 1 for analysis 1

Coefficients®

Standardized

Unstandardized Coeffiicients Coeflicients

Madel B Std. Error BEeta t Sia.

1 (Constant) -.931 356 -2,613 012
1 =Trainer; 2= MGRIHQ h78 234 318 2,465 018
TRAIMIMNG ACTIVITY: 231 147 224 1,676 123
OPEN SETUP
TRAINING ACTIVITY: 064 134 064 482
PEOPLE-ORIENTED
SETUP
CULTURE: NEW 181 113 208 1,603 16
PHILOSOPHY COPED
Mativation for training: 08z T 17 TB3 438
enthousiasm 1 for
analysis 1
Conditions; RELATIOMNAL 205 A7 188 1,187 238
ABILITIES

a. DependentVariable: BOUNDARY SPANMER CHARACTERISTICS

281



Barbara OFSTAD

Residuals Statistics”

Minirmum Maxirmum Mean Std. Deviation M
Predicted Value -1,8043449 1,0137985 - 0B68142 \56TBTA22 49
Residual -1,59827960  1,43380606 00000000 J1588622 44
Std. Predicted Valus -3,024 1,838 oo 1,000 49
Std. Residual -2,088 1,873 000 935 44

a. DependentVariable: BOUMDARY SPANNER CHARACTERISTICS

Considering the low significance of the different factors (Adjusted R Square = 0,298, 49 cases
included), an iterative attempt for a linear regression analysis will be carried out in the
following, leaving out the lowest coefficient (PEOPLE-ORIENTED SETUP, then, one by one:
ENTHUSIASM, RELATIONAL ABILITIES, CULTURE: NEW PHILOSOPHY COPED) for

a Scenario C. The aim is to include as many cases of the n=147 cases as possible where

boundary spanner characteristics can be established.
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Scenario C:
Model Summarf
Adjusted R Std. Error of
Madel R R Square Square the Estimate
1 51872 2649 255 79846142

a. Predictors: (Constant), TRAIMING ACTIMTY: OPEM SETUPR,
1 =Trainer, 2 = MGRIHG

b. DependentVariable: BOUNDARY SPAMMER
CHARACTERISTICS

ANOVA®
Sum of
Madel Squares df Mean Square F Sig.
1 Regressian 25769 2 12885 20,210 =0018
Fesidual 701249 110 638
Total 95898 112 .

a. DependentVariable: BOUMNDARY SPANNER CHARACTERISTICS
b. Predictors: (Constant), TRAINING ACTMITY: OFEM SETUP, 1 = Trainer; 2= MGR/HQ

Coefficients®

Standardized

Unstandardized Coeflicients Coefflicients

Madel B Std. Error Eeta t Sig.

1 (Constant) -1,045 227 -4 601 <001
1 = Trainer; 2 = MGRIHQ 755 156 ,396 4,833 =001
TRAININGACTNIT‘(: 283 078 248 3,643 ;1.001
OPEN SETLIP

a. Dependent Variable: BOUNDARY SPANMER CHARACTERISTICS
Residuals Statistics”
Minimeum Maximum Mean Std. Deviation I

Pradicted Value -1,21280492 8145711 - 0136000 ATOEET14 113

Residual -2,18421316  1,54043478 00000000 79130018 113

Std. Predicted Valueg -2,500 1,834 . 000 1,000 113

Std, Residual 2,738 1,941 000 981 113

a. DependentVariable: BOUMDARY SPANNER CHARACTERISTICS

More cases can such be expressed by the equation model (N=113), while significance (Anova)

is a given with <0,001** and F rises to 20,210, with Adj. R square at 0,255. For an exploratory

model, these values are satisfactory.
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In a next step, it will be relevant to improve the model to potentially encompass more than
N=113 cases. We will first calculate simple linear regressions for all variables correlating with

significance >0,005, i.e., with only one independent variable at the time.

5.4 Simple multiple regression models
5.4.1 Role: Manager/Non-Manager

Model Summarf'

Adjusted R Std. Error of
Model R R Square Square the Estimate
1 3577 A27 20 89475250
a. Predictors: (Constant), 1 = Trainer; 2 = MGRIHG

b. DependentVariable: BOUNDARY SPAMNMER
CHARACTERISTICS

ANOVA®
Sum of
Madel Squares df Mean Square F Sig.
1 Regressian 14,926 1 14926 18,644 =001°
Residual 102 475 128 Aam
Total 117.4M 128 .

a. Dependent Variahle: BOUMNDARY SPANMNER CHARACTERISTICS
k. Predictors: (Constant), 1 = Trainer; 2 = MGR/HQ

Coefficients”

Standardized
Unstandardized Coeflicients Coeflicients

Madel B Std. Error Beta 1 5ia.
1 (Constant) -,860 236 -4.074 =001
1 =Trainer, 2= MGR/HQ J12 65 357 4,318 =,001

a. Dependent Variable: BOUMDARY SPANNER CHARACTERISTICS

Please note that variance of boundary spanner characteristics in N=130 cases can be explained

via the variable MGR_NONMGR.
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Residuals Statistics”

Minirmum Maxirmum Mean Std. Deviation M
Predicted Value -, 2472807 AG648637 - 0007346 34015608 130
Residual -2,37626147  1,80842698 00000000 89127772 130
Std. Predicted Valus - 125 1,369 . oo 1,000 130
Std. Residual -2,656 2,021 noo 996 130

a. DependentVariable: BOUMDARY SPANNER CHARACTERISTICS
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5.4.2 Motivation: Enthusiasm

Model Summary
Adjusted R Std. Error of
Model R R Square Square the Estimate
1 315° 100 ,089 ,87030941

a. Predictors: (Constant), Motivation for training: enthousiasm
1 for analysis 1

ANOVA?
Sum of
Model Squares df Mean Square F Sig.
1 Regression 7116 1 7116 9,395 003"
Residual 64,382 85 757
Total 71,498 86

a. Dependent Variahle: BOUNDARY SPANNER CHARACTERISTICS
h. Predictors: (Constant), Motivation for training: enthousiasm 1 for analysis 1

Coefficients®
Standardized
Unstandardized Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) -,010 ,093 -1 912
Motivation for training: 287 ,094 315 3,065 ,003
enthousiasm 1 for
analysis 1

a. Dependent Variable: BOUNDARY SPANNER CHARACTERISTICS

5.4.3 Condition: Relational Abilities

Model Summarf'

Adjusted R Std. Error of

Madel R R Square Square the Estimate

1 3677 134 128 B31759471
a. Predictors: (Constant), Conditions: RELATIOMAL

ABILITIES

b. DependentVariable: BOUNDARY SPAMMER
CHARACTERISTICS
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ANOVA®
sum of
Madel Squares df Mean Square F Sig.
1 Regression 18,282 1 18,282 22,208 <001"
Residual 124159 143 868
Total 143441 . 144 .
a. DependentVariable: BOUNDARY SPANMNER CHARACTERISTICS
l. Predictors: (Constant), Conditions: RELATIOMAL ABILITIES
Coefficients”
Standardized
Unstandardized Coeflicients Coefficients
Maodel B Sta. Error Eeta L Sig.
1 (Constant) -,005 OFT -,060 952
Conditions; RELATIONAL 363 077 367 4713 =00
ABILITIES
a. Dependent Variable: BOUNDARY SPAMNNER CHARACTERISTICS
Residuals Statistics®
Minimum Maximum Mean Std. Deviation M
Predicted Value -1,3654876 4604555 - 01544957 36543111 145
Residual -3,22661829 202555843 00000000 2855367 145
Std. Fredicted Valus -3,689 1,301 . ,aoo . 1,000 145
5id. Residual -3,463 2174 ,0oo . a57 145

a. DependentVariable: EQUMNDARY SPANMER CHARACTERISTICS

5.4.4 Activity: Open Training Set-Up

Model Summanf'

Adjusted R Std. Error of
Maodel R R Square Square the Estimate
1 ,387° 5D 143 0510276

a. Predictors: (Constant), TRAIMING ACTIMITY: OPEM SETUP

h. Dependent Variable: BOUNDARY SPAMMER
CHARACTERISTICS
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ANOVA?
sSum of
Madel Squares df Mean Sqguare F Sig.
1 Fegression 17,885 1 17,885 21,845 ﬂ.umb
Fesidual 101,682 124 8149
Total 119478 125 .

a. DependentVariable: EQUNDARY SPANNER CHARACTERISTICS
b. Predictors: (Constant), TRAINING ACTIVITY: QPEM SETUP

Coefficients®

Standardized
Unstandardized Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) - 017 081 =217 820
TRAIMING ACTIVITY: 383 082 387 4 674 =001
OPEMN SETUP

a. DependentVariable: BOUMDARY SPAMMER CHARACTERISTICS

5.4.5 Activity: People-Oriented Training Set-Up

Model Summarf

Adjusted R Std. Error of
Maodel R R Square Square the Estimate
1 27g® 077 070 94303943

a. Predictors: (Constant), TRAIMIMNG ACTIMITY: PEQPLE-
CORIEMTED SETUP

b. DependentVariable: BOUNDARY SPAMMER
CHARACTERISTICS

ANOVA®
Sum of
Maodel Squares df lMean Square F Sig.
1 Regression 9201 1 g92M 10,347 .UDEb
Residual 110,276 124 889
Total 119,478 135 .

a. DependentVariable: EQUNDARY SPANNER CHARACTERISTICS
b. Predictors: (Constant), TRAINING ACTIVITY: PECPLE-ORIENTED SETUP
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Coefficients”

Standardized
Unstandardized Coefficients Coefficients

Madel B Std. Error Beta t Sig.

1 (Constant) - 028 084 -,328 744
TRAIMING ACTIVITY: 280 a7 278 ANy ooz
PEOPLE-ORIEMTED
SETLP

a. DependentVariable: EQUNDARY SPANMER CHARACTERISTICS

5.4.6 Culture: New Philosophy COPED

Variables Entered/Removed®

Variables Variables
Madel Entered Removed Methaod

1 CLLTURE: . Enter
MEW
PHILOSOPHY
CoPED"

a. DependentVariable: BOUMNDARY SPAMMNER
CHARACTERISTICS

. All requested variahles entered.

Model Summanf'

Adjusted R Std. Error of
Madel R R Squars Square the Estimate
1 3327 10 A0 H5156855
a. Predictors: (Constant), CULTURE: MEW PHILOSOPHY

COPED

h. Dependent Variable: BOUNDARY SPAMMER
CHARACTERISTICS
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ANOVA®
sum of
Madel Squares df Mean Square F Sig.
1 Regression 14313 1 11,213 12,384 <001"
Residual 90,548 100 . 905
Total 101,762 . 101 .
a. DependentVariable: BOUNDARY SPANMNER CHARACTERISTICS
b. Predictors: (Constant), CULTURE: NEW PHILOSOPHY COFED
Coefficients”
Standardized
Unstandardized Coefiicients Coefficients
Madel B Std. Error Eeta t 5i0.
1 (Constant) -,0B5 ,0a4 -.8a7 ar2
CULTURE: MEW 326 . 083 332 3519 =001

PHILOSOPHY COPED

a. DependentVariable: BOUNDARY SPANMMNER CHARACTERISTICS
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5.4.7 Sustainability: Assessment about department’s future-orientation

Variables Entered/Removed®

Variables Variahles
Model Entered Removed Method

1 Whatis your . Enter
assessment
about our VET
department's
sustainability/
preparednes
s for future
demands?®

a. Dependent Variable: BOUNDARY SPANNER
CHARACTERISTICS

h. All requested variables entered.

Model Summar\f’

Adjusted R Std. Error of
Model R R Square Square the Estimate

1 168* ,028 ,022 ,99220549

a. Predictors: (Constant), What is your assessment about our
VET department's sustainability/preparedness for future
demands?

h. Dependent Variable: BOUNDARY SPANNER
CHARACTERISTICS
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ANOVA?
Sum of
Model Squares df Mean Square F Sig.
1 Regression 4139 1 4139 4,204 ,042b
Residual 141,764 144 984
Total 145,903 145

a. Dependent Variable: BOUNDARY SPANNER CHARACTERISTICS

b. Predictors: (Constant), What is your assessment about our VET department's
sustainability/preparedness for future demands?

Coefficients®

Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -,603 304 -1,981 ,049
What is your assessment 081 040 168 2,050 042
about our VET
department's
sustainability/preparedne
ss for future demands?
a. Dependent Variable: BOUNDARY SPANNER CHARACTERISTICS
5.4.8 Culture: Leadership and Trust
Model SummalrfJ
Adjusted R Std. Error of
Mol R F Square Square the Estimate
1 220 048 038 8408386
a. Predictors: (Constant), CULTURE: LEADERSHIFETRUST
h. Dependent Variable: BOUNDARY SPAMMER
CHARACTERISTICS
ANOVA?
Sum of
Madel Squares df Mean Square F Sig.
1 Fegression 4820 1 4,820 5080 ,UEE"
Residual 496,842 100 SER
Tuotal 101,762 101

a. DependentVariahble: BOUMNDARY SPAMNER CHARACTERISTICS
b. Predictors: (Constant), CULTURE: LEADERSHIFETRLUST
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Coefficients”

Standardized
Unstandardized Coefficients Coefficients

Madel B Std. Error Eeta 1 5ig.

1 (Constant) -,081 0a7 -,829 409
CULTURE: 23 0498 220 2,254 026
LEADERSHIPETRIUST

a. DependentVariahle: BOUMDARY SPANNER CHARACTERISTICS
5.4.9 Learning preference: Virtual
Model Summanf'
Adjusted R Std. Error of
Mol R F Square Square the Estimate
1 27g® 077 062 AT4520918
a. Predictors: (Constant), Learning preference: vifdual
h. Dependent Variable: BOUNDARY SPAMMER
CHARACTERISTICS
ANOVA?
Sum of

Madel Squares df Mean Square F Sig.

1 Fegression 4778 1 4778 5,031 02g®
Residual A6 982 60 450
Total 61,760 61

a. DependentVariahle: BEOUMDARY SPANNER CHARACTERISTICS
k. Predictors: (Constant), Learning preference: virtual
Coefficients®
Standardized
Unstandardized Coefliiciants Coefficients

Maodel B Std. Error Eeta 1 5ig.

1 (Constant) 0ao 124 730 A69
Learning preference: , 2858 A27 278 2,243 028
virtual

a. DependentVariable: BEQUNDARY SPANMER CHARACTERISTICS
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5.4.10 Learning preference: Classroom

Model Summarf'

Adjusted R Std. Error of
Model R R Square Square the Estimate

1 3157 098 084 A6291082

a. Predictors: (Constant), Learning preference:; classical
classroom

b. DependentWariable: BOUNDARY SPAMMNER
CHARACTERISTICS

ANOVA®
Sum of
Madel Squares df Mean Square F Sig.
1 Regression 6,129 1 6,129 6,610 ,IIII13h
Residual 55632 60 927
Total 61,760 61 .

a. DependentVariable: EQUNDARY SPANNER CHARACTERISTICS

k. Predictors: (Constant), Learning preference: classical classroom

Coefficients®

Standardized

Unstandardized Coeflicients Coeflicients
Madel B Std. Error Eeta 1 5ig.
1 (Constant) 096 a22 784 A36
Learning preference; -33 22 - 315 -2.571 013

classical classroom

a. DependentVariable: BOUMDARY SPAMMER CHARACTERISTICS

The regression statistical beta values in a first iteration, if computed as simple linear regression

equations, show the following beta parameters:
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Role
0,315 N=130
CONDITION: N=87
RELATIONAL 0,367**
ABILITY** N=145
0,387**
ACTIVITY: OPEN | N=126
TRAINING SETUP™ Boundary Spanner Characteristics
- 0,278**
0,332**
CULTURE: NEw | N=102
I COPEDY
0,168* -0,315%
Organizational N=146 0,220* 0,278* N=62
s 102 Besd * TERRNGT
deparinents Louss CULTURE: LEADERSHIP PA‘E:ERS&%E CLASSICAL _
AND TRUST* VIRTUAL* CLASSROOM
Variable # of | N Adj. R |F beta Sig.
factors cases | Square
54.1. Role: 1 130 0,120 18,644 | 0,357 <0,001
Manager/Non-
Manager
5.4.2. Motivation : 1 87 0,089 9,395 0,315 0,003
Enthusiasm
5.4.3. Condition : 1 145 0,128 22,209 | 0,367 <0,001
Relational
Abilities
5.4.4. Activity: Open | 1 126 0,143 21,845 | 0,387 <0,001
Training Set-Up
54.5. Activity: People- | 1 126 0,070 10,347 | 0,278 0,002
Oriented Training
Set-Up
5.4.6. Culture : new | 1 102 0,101 12,384 | 0,332 <0,001
philosophy
COPED
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5.4.7. | Sustainability: 1 146 0,022 4,204 0,168 0,042
Assessment about
department’s
future-orientation

54.8. | CULTURE: 1 102 0,039 5,080 0,220 0,026

Leadership  and
Trust
5.4.9. | Learning 1 62 0,062 5,031 0,278 0,029

preference :
Virtual
5.4.10. | Learning 1 62 0,084 6,610 -0,315 | 0,013

preference :

Classroom

5.5 Finalizing the multiple regression model (Models C-F)
As it turns out, variables with a lower correlation to boundary spanning as dependent variable
in the first place do not lead to significant regression analysis values. Yet, this exercise helps
confirming that the model should be built around the four variables “Role”, “Condition:
Relational Abilities”, “Activity: Open Set-Up”, “Culture: new philosophy COPED”, as we did

before.

We will retain the equation from Scenario C:

f(BOUNDARY SPANNER CHARACTERISTICS) = - 1,045 + 0,298 TAOS + 0,396
MGR _NONMGR (N=113),

where MGR_NONMGR: 1 = Trainer, 2 = MGR/HQ

It is important to note here that none of these variables shows significant correlation with other

variables in the equation, as established in chapter 5.2.

Because of the importance of the relationship between boundary spanning and sustainability of
VET operations (i.e., organizational resilience) as per the qualitative research, we will start
from Scenario C and we strive to bring in the variable “Sustainability: assessment about

department’s future-orientation”. This can be argued by hypothesizing that boundary spanning
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is more related to an optimistic outlook on the VET department’s future rather than to the role

of manager.
Scenario D:
Model Summanf'
Adjusted B Std. Error of
Model R R Square Square the Estimate
1 5228 272 252 803526913

a. Predictors: (Constant), Whatis your assessmentabout our
YET depart ment's sustainabilitypreparedness for future
demands?, TRAIMING ACTINITY. OPEN SETUF, 1 =
Trainer; 2 = MGRIHG

h. Dependent Variable: BOUNDARY SPARMMNER
CHARACTERISTICS

ANOVA®
sum of
Madel Squares df Mean Square F Sig.
1 Regressian 26,061 3 8687 13,454 =001°
Residual 68,731 108 646
Total 95742 . 111 .

a. DependentVariable: EQUMNDARY SPANMER CHARACTERISTICS

. Predictors: (Constant), What is your assessment about our VET depart ment's
sustainabilitypreparedness for future demands?, TRAIMING ACTIVITY: OPEM
SETUPR, 1 = Trainer; 2 = MGRIHQ

Coefficients®

Standardized
Unstandardized Coefiiciants Coefficients

Model B Std. Error Beta 1 Sig.

1 (Constant) -,951 334 -2,852 005
1'=Trainer; 2 = MGRIHG 785 165 A1 4 746 =001
TRAIMING ACTIVITY: 281 078 287 3,594 =001
OPEN SETLIP
What is your assessment -019 042 -,039 - 450
about our VET depant

ment's
sustainabilitypreparedne
55 for future demands?

a. DependentVariable: BEQUMNDARY SPANMER CHARACTERISTICS
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Unfortunately, significance for the new variable in this multiple regression model is not

manifest.

If we try to add LEARNING PREFERENCE: CLASSROOM instead of “Sustainability:

assessment about department’s future-orientation”, significance cannot be established either.

Scenario E:

If we add MOTIVATION: ENTHUSIASM, the overall equation looks promising, while

significance and adjusted R Square improve.

Model Summarf

Adjusted R Std. Error of
Maodel R R Square Square the Estimate
1 583° 340 313 73154446

a. Predictors: (Constant), Motivation for training: enthousiasm
1 for analysis 1, 1 = Trainer; 2 = MGRIHG, TRAIMNING
ACTMITY: OPEN SETUP

b. DependentVariable: BOUMNDARY SPAMMNER
CHARACTERISTICS

ANOVA?
Sum of
Maodel Squares df Mean Square F Sig.
1 Regression 15,609 3 6,536 12,214 :,nmb
Residual 37,996 7 535
Total 57,605 74 .

a. DependentVariable: BEQUNDARY SPANNER CHARACTERISTICS

l. Predictors: (Constant), Motivation for training: enthousiasm 1 for analysis 1, 1=
Trainer; 2= MGR/MHGQ, TRAIMING ACTIVITY. OPEMN SETUP

Coefficients®

Standardized
Unstandardized Coeflicients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) - 865 258 -3,303 ooz
1 =Trainer; 2= MGRIHO B8 74 331 3,386 0o
TRAIMING ACTIVITY: 247 040 283 2,743 Jooa
QOFEMN SETLIP
Motivation for training; 224 087 265 2,588 012
enthousiasm 1 for
analysis 1

a. Dependent Variable: EQUNDARY SPAMMER CHARACTERISTICS

298



Barbara OFSTAD

Residuals Statistics?

Minimum Maximum Mean Std. Deviation M
Predicted Value -1,8134769 8737278 - 0605784 51476305 7a
Residual -2,33188748  1,5143B365 00000000 71656244 74
Std. Predicted Value -3,405 1,815 . ,0ao 1,000 75
5td. Residual -3,188 2,070 ooo 980 7a

a. DependentVariable: EQUMNDARY SPANMER CHARACTERISTICS

Scenario E, however, does not improve the n=113 from Scenario C while decreasing

significance of the variable OPEN SETUP. It is therefore rejected.

Scenario F:

Scenario F replaces MOTIVATION: ENTHUSIASM by the variable ACTIVITY: PEOPLE-

ORIENTED SETUP.

Model Summary®

Adjusted R Std. Error of the
Model R R Square Square Estimate
1 ,5672 ,321 ,303 ,77270839

a. Predictors: (Constant), TRAINING ACTIVITY: PEOPLE-ORIENTED
SETUP, TRAINING ACTIVITY: OPEN SETUP, 1 = Trainer; 2 = MGR/HQ
b. Dependent Variable: BOUNDARY SPANNER CHARACTERISTICS

ANOVA?
Sum of
Maodel Squares df Mean Square F Sig.
1 Regression 30817 3 10,272 17,204 :,nmb
Residual 65082 109 597
Total 55,898 112

a. DependentVariable: BEQUNDARY SPANNER CHARACTERISTICS
b. Predictors: (Constant), TRAINING ACTIVITY: PEQPLE-QRIENTED SETUP, TRAIMNING

ACTIVITY: OPEM SETUPR, 1 = Trainer; 2= MGRIHQ
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Coefficients”

Standardized
nstandardized Coefiicients Coefficients

Madel B Std. Error Beta 1 Sig.

1 (Constant) -,983 220 -4.504 =001
1'=Trainer, 2 = MGRIHQ 705 152 370 4634 =001
TRAIMING ACTIVITY: 289 074 305 3,843 =,001
OPEN SETUP
TRAIMING ACTIVITY; 233 080 231 2,808 004
PEOPLE-ORIENTED
SETUP

a. Dependent Variable: BOUMDARY SPAMMER CHARACTERISTICS
Residuals Statistics®
Minimum Maximum Mean Std. Deviation M

Predicted Value -1,39324970 8975221 -, 0136000 Jh2454881 113

Residual -2,33356244 1603583150 00000000 JTE228837 113

Std. Fredicted Valus -2,630 1,628 ,aoo 1,000 113

5id. Residual -3,020 2,076 ,0oo 87 113

a. DependentVariable: EQUMNDARY SPANMER CHARACTERISTICS

In Scenario F, variance of 113 cases can be explained (as in Scenario C), Adjusted R Square is
higher than in C, F is 17,204 (almost at Scenario C’s level of 20.210) and the model is
significant. The standard error of the estimate is slightly lower than in Scenario C. We have
furthermore established in chapter 5.2 that none of these variables shows significant correlation

with other variables in the equation.

We therefore retain this improved model F:

S(BOUNDARY SPANNER CHARACTERISTICS) =- 0,993 + 0,305 TAOS** + 0,231
TAPO** + 0,370 MGR_NONMGR** (N=113),

where MGR_NONMGR: 1 = Trainer, 2=MGR/HQ

For the sake of completeness, please note that the author also modelled the remaining variable
LEARNING PREFERENCE: VIRTUAL with and without ACTIVITY: PEOPLE-ORIENTED
SETUP. In both cases, the statistical test did not show superiority of these models. Scenario F

is therefore ultimately retained for quality.
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6. Regression Analysis Digital Transformation Characteristics

6.1 Introduction

As this doctoral thesis is about boundary spanning in the context of digital transformation (DT),
we retain the latent variable of CULTURE: Virtual and hybrid formats indicating DIGITAL
TRANSFORMATION from Chapter 4.5. Exploring the dependencies of these new types of
learning culture is of relevance in this quantitative study, as digital transformation is part of the

research question.

6.2 Establishing correlations for multiple regression modelling

Correlations of DT and other relevant variables are shown in the table below.
Relevant correlating latent variables are

- Motivation: ENTHUSIASM**
- Training activities: SYSTEMATIC SET-UP*
- Conditions: RELATIONAL ABILITIES*

In order not to fail to see correlations with original variables, relevant original variables which

are not subsumed by latent variables (as per Principal Component Analysis) are also looked at:
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Correlations

What is your
assessment
about our VET
CLULTURE: depart ment's
DIGITAL sustainakbility!
TRAMSFORM preparednes
ATIONM (hybrid 1=Trainer; 2 s for future
and virtual) = MGRIHG demands?
CULTURE: DIGITAL Pearson Correlation 1 ,252’= 08
TRANSFORMATICH i 3 T
(hybrid and virtual) Sig. (2-tailed) 012 258
[+ 111 a8 111
1=Trainer, 2= MGR/HQ  Pearson Correlation 257 1 298
Sig. (2-tailed) 012 =001
[+ 98 153 151
What is yourassessment  Pearson Correlation o8 ,295“ 1
about our VET depant
ment's Sig. (2-1ailed) 258 <001
sustainabilitypreparedne i
55 for future demands? M " 151 172

* Correlation is significant atthe 0.05 level (2-tailed).

** Correlation is significant atthe 0.01 level (2-tailed).

Relevant original variables are

Trainer/manager
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Correlations

CULTURE: TRAINNG Motivaionfor Motivation for
DIGITAL TRAMNING ACTIVITY Learning frairing . training: CULTURE: CU_TUR
TRANSFORM TRAINING ACTMITY PEOFLE- Corditions: Learning Leariing Learning Freference: enthousiasm sense of duty recognition CULTURE: NEN BOUNDAR™
ATICN (hybrid ACTIVITY: SYSTEMATIC ORIERTED RELATIONA_ preference preferance preerence classical 1 for analysis 2 for analysis 3foranalysis LEADEREHIF  2HI_OS0OPH SPANMING
andvitual) OPEM SETUP SETUP SETUP ABILITES vitual social sefpacec ctlassroom 1 1 1 ETRUST COFED EXT
CUL"URE: DIGITAL Pearson Correlafion 1 042 2207 183 95 204 149 161 179 5127 014 004 o0t oo .000
TRANSFORMAT ON
it Sig. (2-tailad) K] 030 056 043 185 i 192 a2 =101 a5 a7a 1,00C 1,000 1,000
N 11 83 88 a8 1c8 48 48 48 48 61 61 al 111 11 111
TRAINING ACTIVITY Fearson Conelalion 040 1 000 000 3917 085 a70” 1266 -,055 3467 098 108 33" 182 053
OPEN SETUP = = ? = = z
S1g. (2-tailed) {1 1,000 1,000 <007 480 =001 U4y JBHa 01 36y 33 0oz Lr3 601
N a8 142 142 142 138 5 57 57 57 87 a7 a7 ] ag 98
TRAINING ACTINITY Pearson Corielalion 2207 000 1 000 90 133 042 -,083 250 321 352" -072 0oz - 18 059
SYETEMATIC SETUP = = =
Sig. (Halled) 030 1,002 1,000 026 EFE] 759 537 060 02 <001 510 ags 248 563
) N a8 142 142 142 128 57 57 57 57 87 a7 a7 E 98 98
TRAINING ACTIVITY Pearson Correlafion RLE 00 000 1 258" 229 213 24 039 208 028 023 226 155 -00
PEOPLE-ORIENTED = -
SETUP Sig. (2-tailad) 086 1,000 1,000 ,0c2 087 112 ,350 JTE 152 200 ,830 J02£ 120 ,989
N a8 142 142 142 128 57 57 57 57 87 a7 a7 ag a8 a8
Concitions: RELATIONAL  Fearson Gorielalion 86 3817 RELE 258" 1 086 e 03 113 357 038 a27 144 -0t -, 034
ASILITIES 5. (@aied) 03 <01 26 o0z 501 <un1 8y Ar <201 4 218 a3t £00 ol
N 108 133 138 138 164 63 63 63 63 7 a7 a7 108 108 108
Learning preferenc Paarson Cortelalion 204 085 133 229 066 1 000 000 000 -39 082 a2 367 3807 -115
irtual
e Sip. (talled) 185 48 323 087 501 1,000 1,000 1,000 320 628 476 01e 06 437
N 18 57 57 57 €3 6 64 54 61 37 a7 kil I 48 ‘8
Lzarning prefersnce Pearsan Corielaiion 19 5707 042 23 427 [ilild 1 .000 000 ELE] -179 120 A01 148 060
Ell
S Sig. (2-tailed) 31 <001 759 12 =001 1000 1,000 1,000 261 280 A79 Ags 7 608
N 48 57 57 57 &3 6L 64 64 (13 37 a7 37 4€ 48 g
Learning preference: selff  Pearson Conelafion A9 26¢ -083 124 013 oo 000 1 000 A1 -,067 147 Mo -181 69
Fated Sig. (talled) 192 045 537 359 919 1000 1,000 1,000 61 695 387 004 218 251
N 18 57 57 57 £ 6L 64 4 64 Eld 37 Ell 4 48 L8
L=arning preference: Pearson Corislation 179 250 039 -113 000 000 000 1 130 175 422 23¢ 184
lassicdl Clasy
s et Sig. (2talled) 224 685 060 776 378 1000 1,000 1,000 145 302 008 107 101 N
N 18 57 57 57 €3 6¢ 64 &4 61 37 a7 k1l I 48 ‘8
Motluation fortra ning Pearsan Cortelafion 5127 46" 3217 208 57" 039 KR 31 430 1 000 000 406 38 045
eithousiasm 1 for . _
analysis | Sig. (2-tailsd) =001 oot 002 053 =001 820 (081 081 45 1,000 +,000 g 74 73
N 61 o7 o7 87 &7 s} 7 7 ar EE] a3 a9 61 61 61
Mativation for tra ning: Pearson Conelafion 014 ,083 ,wum.n ,028 038 08z -179 -, 067 A7s .00 1 ,000 A48 -141 016
sznse ofdutz 2for = n r
il Sia. (-talled) 815 1363 =001 800 714 628 289 695 302 1,300 000 25¢ 280 904
N 1 87 87 87 &7 37 Eld 37 ar 99 ag 9 61 61 i1
Motivation forra ning: Pearson Cortelalion -,004 105 -072 023 A7 121 120 47 4227 100 000 1 152 143 095
i 3n
Sl Sig. (-talled) 878 33 510 830 215 476 479 37 009 1,000 1,000 241 a2 460
N 51 87 87 87 &7 37 7 kT ar 99 99 9 51 61 61
CULTURE Pearson Correlafion 000 EIEN 02 226 44 367 A01 07 -236 106 148 -182 1 0o .00
L=ADERSHIPETRUST
Sig. (2-tailad) 1,000 002 oes 028 Rl 010 85 004 07 A8 256 an 1,000 1,000
N 11 83 an a0 100 40 40 40 61 61 &1 111 11 111
CULTURE: HEW Pearsun Conelalion ,000 -,182 - 118 155 -0E1 148 Bl b -, 240 238 - 141 5,143 Jooc 1 ,000
B LRS0:0 GAGED Sig. (-talled) 1,000 073 246 129 600 006 7 28 101 774 280 2n2 1,00C 1,000
N 11 53 98 58 18 4 48 48 43 61 61 &1 111 11 111
CULTURE: BOUNDARY  Pearson Corislalion 000 053 059 -,001 - 034 -115 060 169 181 45 016 085 0t oo 1
BEANRINDIEAE Sig. (-talled) 1,000 601 563 989 737 e 98 251 2 7 04 469 100¢ 1,000
N mn 93 a8 98 108 48 48 48 48 61 61 61 111 SiNl 11

*. Coneladonis signfficatt atthe 0.05 level (2-tailed).

. Corelation is significant at the 0.1 |zvel (2-failed)
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6.3 Multiple regression modelling (Models G-J)

As before, we try a first multiple regression model with all variables identified above.

6.3.1 Scenario G:

ANOVA?
Sum of
Maodel Squares df Mean Square F Sig.
1 Regression 159,913 4 4 878 7,598 :,nmb
Residual 30137 46 G55
Total 50,050 50 .

a. DependentWariable: Culture: DIGITAL TRANSFORMATION

. Predictors: (Constant), TRAIMING ACTMVITY: SYSTEMATIC SETUR, 1 =Trainer; 2 =
MGRIHG, Conditions: RELATIOMAL ABILITIES |, Motivation for training: enthousiasm

1 for analysis 1

Coefficients®

Standardized

Unstandardized Coeflicients Coefficients

Madel B Std. Error Beta t Sia.

1 (Constant) -, 387 355 -1,080 281
Motivation for training; 291 25 339 2,329 024
enthousiasm 1 for
analysis 1
Conditions: RELATIOMNAL M4 64 80 1,310 a7
ABILITIES
1 =Trainer; 2= MGRIHQ 286 232 44 1,235 @
TRAIMING ACTVITY: a7 16 219 1,683 0ay

SYSTEMATIC SETUP

a. DependentVariable: Culture: DIGITAL TRAMSFORMATION

Variance of 51 cases (of n=111 for DIGITAL TRANSFORMATION) is explained, and while

overall model significance is given, the different variables do not show significance.

Therefore, the least expressive variable is eliminated (TRAINER VS MANAGER).
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6.3.2 Scenario H:

Model Summarf

Adjusted R Std. Error of
Model R R Square Square the Estimate
1 6267 382 3586 81487404

a. Predictors: (Constant), TRAIMING ACTIMITY: SYSTEMATIC
SETUR, Conditions: RELATIOMAL ABILITIES , Motivation
for training: enthousiasm 1 for analysis 1

b. DependentWariable: Culture: DIGITAL TRANSFORMATION

ANOVA®
Sum of

Model Squares df Mean Square F Sig.

1 Regression 21,438 3 7,146 10,762 :,nmb
Residual 332M a0 664
Total 54 G349 E |

a. DependentWariable: Culture: DIGITAL TRANSFORMATION
k. Predictors: (Constant), TRAINING ACTIVITY: SYSTEMATIC SETUR, Conditions:
RELATIOMAL ABILITIES |, Motivation for training: enthousiasm 1 for analysis 1
Coefficients®
Standardized
Unstandardized Coeflicients Coefficients

Maodel B Std. Error Eeta ’ Sig.

1 (Constant) 62 114 546 587
Motivation for training; 323 A24 el 515 2,600 o2
enthousiasm 1 for
analysis 1
Conditions; RELATIOMNAL 281 154 235 1,767 B3
ABILITIES
TRAIMING ACTMITY: 155 114 168 1,364

SYSTEMATIC SETUP

a. DependentWariable: Culture: DIGITAL TRANSFORMATION
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Residuals Statistics”

Minirmum Maxirmum Mean Std. Deviation M
Predicted Value -3,1081457 , 7988987 0736189 63600303 54
Residual -2,66022778  1,31567824 00000000 J9147563 54
Std. Predicted Valus -5,003 1,140 . oo . 1,000 54
Std. Residual -3,265 1,615 000 A7 54

a. Dependent Variable: Culture: DIGITAL TRANSFORMATION
This scenario is not more expressive from a significance point of view. TRAINING
ACTIVITY: SYSTEMATIC SETUP is therefore eliminated.

6.3.3 Scenario I:

Model Summarf

Adjusted R Std. Error of
Maodel R R Square Square the Estimate
1 574% 329 305 84489785

a. Predictors: (Constant), Conditions: RELATIOMAL
ABILITIES |, Motivation for fraining: enthousiasm 1 for
analysis 1

b. DependentWariable: Culture: DIGITAL TRANSFORMATION

ANOVA®
Sum of
Madel Squares df Mean Square F Sig.
1 Regressian 19,257 2 9629 13,488 =001°
Residual 38,262 55 T4
Total 58,5149 57 .

a. DependentVariable: Culture: DIGITAL TRANSFORMATION

l. Predictors: (Constant), Conditions; RELATIOMAL ABILITIES |, Motivation for training;
enthousiasm 1 for analysis 1
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Coefficients®

Standardized

nstandardized Coefiicients Coeflicients

Model B Std. Error Beta 1 Sig.

1 (Constant) 100 113 889 378
Motivation far training; REFily] 18 417 3,146 oo3
enthousiasm 1 for
analysis 1
Conditions: RELATIONAL 276 162 276 1,701
ABILITIES

a. DependentWariable: Culture: DIGITAL TRANSFORMATION

As significance of the variable CONDITIONS: RELATIONAL ABILITIES remains at

p=0,095, it is eliminated.

6.3.4 Scenario J:

Model Summanf'

Adjusted R Std. Error of
Maodel R R Square Square the Estimate
1 543% 285 283 JA5151818

a. Predictors: (Constant), Motivation for training: enthousiasm
1 for analysis 1

b. DependentWariable: Culture: DIGITAL TRANSFORMATION

ANOVA?
sSum of
Madel Squares df Mean Sqguare F Sig.
1 Fegression 17,308 1 17,308 23,87 ﬂ.umb
Fesidual 41,330 ar 128
Total 58638 . a8

a. DependentWariable: Culture: DIGITAL TRANSFORMATION
l. Predictors: (Constant), Motivation for training: enthousiasm
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Coefficients”

Standardized
Unstandardized Coefficients Coefficients

Madel B Std. Error Beta t Sig.

1 (Constant) 135 11 1,218 228
Motivation for training; 481 0ag 543 4 886 =001
enthousiasm 1 for
analysis 1

a. DependentWariable: Culture: DIGITAL TRANSFORMATION

Residuals Statistics”

Minirmum Maxirmum Mean Std. Deviation M
Predicted Value -2,4724808 5510827 1272865 54628268 50
Residual -2,55313444 157519734 00000000 84414558 54
Std. Predicted Valus -4,759 JT6 . oo . 1,000 59
Std. Residual -2,998 1,850 000 991 59

a. Dependent Variable: Culture: DIGITAL TRANSFORMATION

Model J shows DIGITAL TRANSFORMATION being significantly dependent of
MOTIVATION: ENTHUSIASM. This model explains variance in n=59 cases (of 111 in total).
For an exploratory setting, it is a relevant finding, which needs, however, to be further

manifested and explored in future studies. Adjusted R Square = 0,283, F=23,1

S(DIGITAL TRANSFORMATION) = 0,135 + 0,543 ENTHUSIASM** (N=59)
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6.4 Summary
Model J explains N=59 and 28% of variance of DIGITAL TRANSFORMATION by the single

latent variable “enthusiasm” (in carrying out training for others), although that seems hard to
explain beyond the statistics. If we go back to Chapter 4.3, we will remember that
“ENTHUSIASM” (ENTH) is made up of the willingness to create knowledge and the passion

to do it, which makes this statistical finding easier to understand.

F(DIGITAL TRANSFORMATION) = 0,135 + 0,543 ENTH** (N=59)
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7. Poisson regression: assessing organizational resilience and trust (Model K)
7.1 Introduction

Poisson regression is used for count outcome modelling (Coxe, West and Aiken, 2009). Poisson
regression does not assume a linear relationship between the independent and dependent
variables. It is traditionally used for incidence probability reporting. It is more appropriate if
the expected value of the distribution is small as per Coxe ef al. (2009), which is the case for
organizational resilience (“What is your assessment about our VET department’s
sustainability/preparedness for future demands?”’) as a dependent variable (with ordinal values

as answers ranging from 1-10).

Furthermore, in such explorative setting we use the Likelihood ratio rather than the Wald test

for overall (omnibus) model assessment.

7.2 Establishing correlations for Poisson regression modelling

As per Chapter 5.2, we know that organizational resilience correlates with

- TRAINER MANAGER **

-  LEARNING PREFERENCE: VIRTUAL**

-  CULTURE: LEADERSHIP AND TRUST**

- CULTURE: NEW PHILOSOPHY (COPED)**

- My management acts as role model for boundary spanning**
- BOUNDARY SPANNER CHARACTERISTICS*

7.3 Poisson regression modelling organizational resilience

In a first attempt, we use all variables as per chapter 7.2 of this appendix.

Model Information

Dependent Variable Whatis your
assessment about our
YET depart ment's
sustainabilityprepared
ness for future
demands?

Frobability Distribution  Poisson
Link Function Log
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Case Processing

Summary
[+l Fercent
Included 43 24.6%
Excluded 132 75,4%
Taotal 175 100,0%
Continuous Variable Information
[ Minimum  Maximum Mean Stl. Deviation
Dependent Variable  Whatis your assessment 43 2 10 7,26 2,205
about our VET depart
ment's
sustainakilitypreparedne
=5 for future demands?
Covariate 1 =Trainer; 2 = MGRIHQ 43 1,00 2,00 1,3256 AT414
BOUMNDARY SPANMNER 43 -1,88122 1,56115 JO5TB531 JBT270570
CHARACTERISTICS
My management acts as 43 1 i} 351 1,183
arole model regarding
boundary spanning
across training centers.
CULTURE: 43 -2,51988 1,85638 0820023 ,B5B38B53
LEADERSHIFATRUST
CULTURE; NEW 43 -2,54387 167840 -0127530 1,024228485
PHILOSOFHY COFED
Learning preferance: 43 -2 T56TE 195854 ,0B0BE18 BTB14844
virtual

Omnibus Test”

Likelihood
Ratio Chi-
Square df Sig.
15,602 i 017

DependentVariable: What is your
assessment about our VET depart
ment's sustainabilitypreparedness for
future demands?

Model: (Intercept), 1 = Trainer; 2 =
MGRIHG, BOUMDARY SPANMNER
CHARACTERISTICS, My management
acts as a role model regarding
houndary spanning across training
centers. , CULTURE:
LEADERSHIPETRUST , CULTURE:
MEW PHILOSOPHY COPED, Learning
preference:; virtual

a. Compares the fitted model
againstthe intercept-only
model.

The likelihood ratio chi-square test indicates that the full model was not yet a significant

improvement in fit over a null (no predictor) model (Sig. 0,17).
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In the next table, we see that there is only one variable “CULTURE: NEW PHILOSOPHY

COPED” which shows statistical significance* in this model.

Tests of Model Effects

Type Il

Likelihoo

Fatio Chi-
Source Square df Sig.
(Intercept) 603,503 1 .ooo
1= Trainer; 2= MGRIHGQ ooz 1 863
BOUNDARY SPARMNER 180 1 G671
CHARACTERISTICS
My management acts as 011 1 18
arole model regarding
poundary spanning
across training centers.
CULTURE: 1,844 1 74
LEADERSHIFPETRLST
CULTURE: MEW 5359 1 021
PHILOSOPHY COPED
Learning preference; 1,460 1 227
yirtual

Dependent Variahle: What is your assessment about our VET
depart ment's sustainabilityipreparedness for future demands?
Model: {Intercept), 1 = Trainer, 2 = MGR/HQ, BOUMNDARY SPAMMER
CHARACTERISTICS, My management acts as arole model
regarding boundary spanning across training centers. , CULTURE:
LEADERSHIPETRUST , CULTURE: NEW PHILOSOPHY COPED,
Learning preference: virtual

Parameter Estimates

95% Wald Confidence Interval Hypothesis Test
Wald Chi-

FParameter B Std. Error Lower Upper Square df Sig.
(Intercept) 1921 3333 1,268 2,574 33,235 1 <001
1 =Trainer; 2 = MGRIHQ -,o0o7 1477 -, 296 283 002 1 963
BOUMNDARY SPANNER - 036 0854 -,204 A3 180 1 671
CHARACTERISTICS
My management acts as 08 0760 - 141 5T 011 1 918
arole model regarding
houndary spanning
across ftraining centers.
CULTURE: 145 1070 -065 354 1,833 1 176
LEADERSHIP&TRUST
CLULTURE; NEW 62 0710 023 30 5198 1 023
PHILOSOFPHY COFED
Learning preference: 094 0782 -,059 247 1,452 1 228
virtual
(Scala) 19

DependentVariable:What is your assessment about our VET depart ment's sustainability/preparedness for future demands?
Model: (Intercept), 1 = Trainer; 2 = MGR/HQ, BOUMNDARY SPANMNER CHARACTERISTICE, My management acts as a role
model regarding boundary spanning across training centers. | CULTURE: LEADERSHIPATRUST  CULTURE: NEW
PHILOSOPHY COPED, Learning preference: virtual

a. Fixed atthe displayed value.
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Running the model again, one by one taking out the Parameter with the least significance (first
TRAINER MANAGER, then BOUNDARY SPANNER CHARACTERISTICS, thereafter
“My management acts as a role model”, finally LEARNING PREFERENCE: VIRTUAL) gets

us to a model K with only two independent variables, both significant.

Model K:

Model Information

Dependent Variable Whatis your
assessment about our
YET depart ment's
sustainabilityprepared
ness for future

dermands?
Frobability Distribution  Poisson
Link Function Log

Case Processing

Summary
[+l Fercent
Included 111 63,4%
Excluded 64 36,6%
Total 175 100,0%
Continuous Variable Information
[+ Minimum  Maximurm Mean Std. Deviation
DependentVariable  Whatis your assessment 111 0 10 742 2177
about our VET depart
ment's
sustainability/preparedne
55 for future demands?
Cavariate CULTURE: 111 -2,83917 1,85638 0000000 1,00000000
LEADERSHIPETRUST
CULTURE: NEW 111 -2,54387 1,69606 0000000 1,00000000

PHILOSOPHY COPED
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Goodness of Fit”

Value df Valueidf
Deviance 61,251 108 GBET
Scaled Deviance 61,251 108
Fearson Chi-Square 53548 . 108 ABE
Scaled Pearsan Chi- 535449 108
Square
Log Likelihood® -240,722
Alkaike's Information 487 443

Criterion (AIC)
Finite Sample Corrected 487 GAEE

AIC (AISC)

Bayesian Information 495 572
Criterian (BIC)

Consistent AIC (CAIT) 498 572

DependentVariable: What is your assessment about our VET
depart ment's sustainahility'preparedness for future
dermands?

Model: {Intercept), CULTURE: LEADERSHIPETRLUST ,
CULTURE: NEW PHILOSOPHY COPED

a. Information criteria are in smaller-is-hetter form.

k. The full log likelihood function is displayed and used in
computing information criteria.

Omnibus Test®

Likelihood
Ratio Chi-
Square df Sig.
27,3145 z =001

Dependent®ariable: What is your
assessment about our VET depart
ment's sustainabilitypreparedness for
future demands?

Maodel: {(Intercept), CULTURE:
LEADERSHIPETRUST , CULTURE:
MEW PHILOSOPHY COPED

a. Compares the fitted model
againstthe intercept-only
model.
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Tests of Model Effects

Type I

Likelihood

Fatio Chi-
Saurce Square df Sig.
{Intercept) 1707875 1 000
CULTURE: 151448 1 =001
LEADERESHIPETRUST
CULTURE: NEW 12,758 1 =001

PHILOSOPHY COPED

Dependent Variahle: What is your assessment about our VET
depart ment's sustainabilitWpreparedness for future demands?
Model: {Intercept), CULTURE: LEADERSHIFETRIUST , CULTURE:
MEW PHILOSOPHY COPED

Parameter Estimates

95% Wald Confidence Interval Hypothesis Test
Wald Chi-

Parameter B Std. Error Lower Upper Square df Sig.
{Intercept 1,987 0355 1,918 2,057 3137 352 1 000
CULTURE: 143 0373 069 216 14 605 1 =001
LEADERSHIPETRUST
CULTURE: NEW 130 0371 058 203 12,322 1 = 001
PHILOSOPHY COPED
(Scale) 12

DependentVariable: What is your assessment about our VET depart ment's sustainabilitylpreparedness for future demands?
Model: {Intercept), CULTURE: LEADERSHIPETRUST , CULTURE: MEW PHILOSOPHY COPED

a. Fixed atthe displayed value.

The model explains variance of 111 cases.

ORGANIZATIONAL RESILIENCE is explained by both a culture of leadership and trust as
well as a culture expressing the new VET philosophy called COPED (competence and project-
oriented education). (Scaled Pearson Chi Square = 53,559; p<0,001). The likelihood ratio chi-
square test indicates that the full model was a significant improvement in fit over a null (no

predictor) model (Sig.<0,001).

f(Organizational Resilience) = 1,987 + 0,143** CULTURE: LEADERSHIP AND TRUST
+ 0,130%* CULTURE: NEW PHILOSOPHY COPED (N=111)
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Appendix 4: PLS-SEM Modelling (Memo as per May 2022)

Operational Memo PLS-SEM
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1. Status of Primary Research Project

This memo is written as part of a DBA thesis carried out as a single case study based on a mixed

model exploratory sequential research design. Specifically, this memo is written

e after the online survey in MS Forms has been done in October through December
2021

e after ample analysis and modelling (see Memos Appendix 3) of linear regression
models as well as a Poisson analysis-based model have been carried out during
December 2021 and March 2022.

The purpose of this memo is to describe how, independently of the analysis described in the
second bullet point above, PLM-SEM analysis helps to further explore boundary spanning and
corporate learning based on the case of a corporate training department in times of digital
transformation. The department carries out trainings for apprentices, dual students, and
employees of a multi-national enterprise in the industrial domain. This research is an
exploratory one sampling the German team with complex interrelationships. Thus, PLS-SEM

is a well-suited method to assess and explain our single case study.

2. Introduction to PLS-SEM

Among the multivariate methods and models, Partial Least Square structural equation modeling
(PLS-SEM) is a method that can help explain several numerical variables. In general, structural
equation models — in contrast to explanatory models like multiple linear regression or logistic
regression — can model complex interdependencies between variables. Those can be original
(manifest) or latent (composite) variables or, in this case, constructs, which can be again
explained by original or latent variables, and analyzed “simultaneously” (Legate, Hair, Chretien
and Risher, 2021, p. 2). PLS-SEM is based on non-parametric iterative boot-strapping
methodology, whereas the conditions for use are not limited by normal distribution of the data
under scrutiny. PLS-SEM is also suited for small samples (Hair, Mathews, Mathews and
Sarstedt, 2017; Ringle, Sarstedt, Mitchell and Gudergan, 2020). This does not come for free. In

return, the price to pay constitutes in a higher complexity of the model.

According to Legate ef al. (2021), PLS-SEM has advantages to covariance-based structured
equation modelling (CB-SEM) but has not made itself a wide reputation in the Human
Resources Development (HRD) arena. Advantages are its flexibility regarding data
characteristics, its suitability for exploratory research and its sophisticated prediction quality.
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“PLS-SEM is well suited for theoretically exploring model extensions and considered an
appropriate methodological choice when identifying principal drivers of target outcome
variables* (Legate ef al., 2021, p. 4), which is why it is used in this research project: multiple
linear regression and Poisson analysis only got the research such far that boundary spanning
characteristics, digital transformation and organizational resilience could be modeled, without,

however, putting these four concepts in direct interdependency.
PLS-SEM is set up by two distinct models, i.e.,

3. an outer model to present constructs and associated original indicators and
4. an inner model which shows the relationships between the constructs (Legate et al.,
2021, p. 6).

PLS-SEM is not striving to bring about a best fit between the original data and the model.
Instead, it follows an iterative process of multi-criteria optimization for “minimizing
unexplained variance (residuals) in the indicators and endogenous latent variables” (Legate et
al., 2021, p. 7) via bootstrapping (i.e., iterative testing). As Hair, Howard and Nitzl (2020,
p. 103) phrased it so aptly: “PLS SEM maximizes the amount of explained variance of

dependent variables founded in well-developed explanations”.

The constructs can be either reflexive or formative. Reflexive constructs are manifest by
observed original variables, i.e., the construct seemingly reflects the indicators. Formative
constructs are caused or contributed to by original variables (not unlike regression model).
However, constructs themselves are not per se formative or reflective. Rather, it is the choice
of the researcher to bring about the characteristics of the model while pragmatic considerations,

although formative variables are not generally recommended (Ringle et al., 2020).

In the next steps, the variables to establish the constructs (i.e., the composite variables of PLS-
SEM) are described in chapter for social learning (and 6 for the meta model). Afterwards, the
relationship between the constructs as inner model (structural model) for social learning in
chapter 5 (and 7 for the meta model) will be established. Prior to these steps, it is indispensable

to carefully explain all original variables (chapter 3).

3. Recap of variables: original and latent variables established

Table 23 shows the original and latent variables established via former analyses and, again, for
PLS-SEM. All data must be entered, and the latent variables must be set up in SmartPLS 3

software anew, for the software to work. In contrast to prior principal component analysis steps
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of current doctoral thesis (to reduce complexity of models), reducing complexity in PLS-SEM
means looking for certain correlation of the latent constructs. Thus, the algorithm for principal

component analysis is OBLIMIN rather than VARIMAX.

As the formerly established latent variables, which had been used to calculate Poisson and
multiple regression models, do not correspond directly to the new constructs, Table 23 gives a
detailed overview of all variables, such that interpretations of the new models do not create

misunderstandings with other findings of this doctoral thesis.
The constructs identified are as follows:

PEOPLE-ORIENTED SETUP of training activities, where the topic is relevant to the trainee

and set up in a network of mutual trust

OPEN SETUP of training activities, allowing for flexibility, experiments and an inter-

disciplinary dialogue and network

MOTIVATION to carry out training for colleagues (because of their sense of responsibility,

passion, or intent to create knowledge.
METHOD USE CASE as (conceptional/methodological) aspect relevant for a good training
A perceived and appreciated TRUST AND LEADERSHIP CHANGE

TRAINERS RELATIONAL ABILITIES as a relevant criterion of situations where the
interviewees learnt something from colleagues, based on the latter abilities to communicate,

self-reflect, use didactics and social competency.

SOCIAL LEARNING formats considered useful, such as tandem teaching, community-based

learnings, learning within the team or job shadowing (in German: “Hospitation").
Specifically, the author wants to point out the following:

In previous analytical step (multiple regression, see Memos No. 4 and No. 5, respectively
chapter 4 in main body of Doctoral Thesis) BOUNDARY SPANNER CHARACTERISTICS
(BSC)® had been identified as the central latent variable in combination of

- Willingness: Interest in cross-regional networking (question 8f)
- Activities: Networking/boundary spanning across hierarchies (question 20c)

¢ All latent variables and constructs hereinafter are indicated by UPPER CASE writing.
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Attitude: In my opinion we should do more boundary spanning across training centers and

regions (question 22a)

As a formative measurement model in PLS-SEM, this variable cannot be used. As KMO in this

construct was <0,7, it is not sufficient for a latent variable in PLS-SEM (Legate et al., 2021).

Therefore, boundary spanning must be established and defined in a different manner. In this
PLS-SEM model hereinafter, BOUNDARY SPANNING PROPENSITY is defined as a

formative measure combining the scores of

e In my opinion we should do more boundary spanning across training centers and
regions.

¢ In my opinion we should do more boundary spanning towards [internal] customers.

e In my opinion we should do more external boundary spanning.

In summary, the latent construct BOUNDARY SPANNING PROPENSITY used hereinafter is
an entirely different variable than BOUNDARY SPANNING CHARACTERISTICS. It rather
looks at the individuals’ attitude towards boundary spanning, without taking into consideration

interest or activities.

Furthermore, the notion of customers here is stated from the perspective of an internal service
department, offering VET for other departments of the company. As such, customers are always

meant as internal customers (within the MNE).

Finally, it can be seen in the following that the third original variable “3. In my opinion we
should do more external boundary spanning” shows extraction values with a low weight (see
Table 24, value 0,007 in red). Therefore, it can be derived that this latent construct
BOUNDARY SPANNING PROPENSITY shows a predominantly internal (intra-departmental
and inter-departmental) focus. Yet, with formative constructs, one should strive to include all
indicators (Diamantopoulos, 2011). [We will see later in chapter 5 of this appendix that this
original variable must be taken out due to unfitness for the model. The BOUNDARY
SPANNING PROPENSITY construct then becomes a reflective one. For now, we do the

exercise with it being a formative construct.]
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Table 23: Variables and construct overview

ial learning

4. Development of new constructs regarding soc

of BOUNDARY

the formative measurement

As discussed in chapter 3 of this appendix,

SPANNING PROPENSITY reflects the

1.e., across training

f different borders,

Incorporation o

internal customers in other departments than HRM, and towards

centers and regions, towards

chambers of commerce and industries,

b

associations

.g., employers’

the external ecosystem (e
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research institutes focusing on vocational education etc.), albeit with an intra-company
predominance. Other than boundary spanning, the following latent variables were established

based on the outer loadings of original variables indicated in Table 24.

For all new constructs, linear interrelationships assumptions have been checked by correlation
matrices in previous steps. Empirical measures with low correlation levels between indicators
have not been built into the model as reflective ones. Accordingly, arrows between constructs

showing little correlation have not been drawn at all.

As a result, six reflective latent variables (PEOPLE-ORIENTED SETUP, OPEN SETUP,
MOTIVATION: Passion, TRUST AND LEADERSHIP CHANGE, TRAINERS
RELATIONAL ABILITIES) and one formative latent variable (BOUNDARY SPANNING
PROPENSITY) have been identified (see appendix). According to the exploratory nature of
this research, one latent variable (METHOD: USE CASES) with a single indicator has been

integrated into the analysis.

1 Trust and " Trainers
Boundar.ySpanmng Leadership LIS Motivation |OpenSetUp pooheorentecs) SocialLearning |Relational
Propensity eCases etUp P,
Change Abilities
Learnpreference_t¢ ity_based 0,732
activity_boundary_s |_cognitive_experil 0,774
activity_boundary _ _cognitive_flex 0,845
activity_boundary _: _cognitive_interdiscipl 0,779
activity_boundary_s _cognitive_| 0,491
activity_boundary_s _cognitive_ 1,000
activity_boundary_: ! |_: i ch 0,714
activity_boundary_s ing_ {{ |_trust 0,927
y_ ing_external 0,007
y_ ing_across_training_centers 0,727
V_ i s 0,848
condition_boundary_ ing_Abilities_MethoDid 0,757
_boundary_ ing_Abilities_Selfreflexion 0,804
ion_boundary_: ing_Abilities_Soci 0,863
condition_boundary_ ing_Abilities_comm 0,801
ion_boundary_: ing_willii _ 0,897
ion_boundary_: ing_willingness_passion 0,825
ion_boundary_: ing_willingness_| ibil 0,679
culture_change_eval_| i 0,850
culture_change_eval_trust 0,802
culture_change_perception_leadership 0,778
culture_change_perception_trust 0,777
practical_pi _Hospitati 0,630
practical_preference_Tandem 0,745
practical_pi X 0,800

Table 24: Original variables used for latent variables constructs, outer loadings
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q Trust and q Trainers
BoundarySpanmng Leadership pethoces Motivation |OpenSetUp JicoREDenEdS SocialLearning |Relational
Propensity eCases etUp o
Change Abilities
Learnp! X ity_based 0,368
activity_boundary_: ing_cognitive_experil 0,406
activity_boundary_: _cognitive_flex 0,462
activity_boundary_: _cognitive_interdiscipl 0,379
activity_boundary_: _cognitive_| 0,238
activity_boundary_: _cognitive_t 1,000
activity_boundary_: ! { |_acr i ch; 0,314
activity_boundary_: ! |_trust 0,711
y_¢ ing_external -0,299
y_¢ ing_across_training_centers 0,525
y_: i s 0,731
ion_boundary_: ing_Abilities_MethoDid 0,329
_boundary_: ing_Abilities_! i 0,316
_boundary_: ing_Abilities_! 0,313
_boundary_: ing_Abilities_comm 0,282
_boundary_: ing_willi _ 0,504
ion_boundary_: _willingness_passion 0,412
ion_boundary_: _willingness_} ibil 0,307
culture_change_eval_leadershij 0,357
culture_change_eval_trust 0,302
culture_change_perception_leadership 0,285
culture_change_perception_trust 0,298
practical_pi _F itati 0,227
practical_preference_Tandem 0,370
practical_pi X 0,391

Table 25: Original variables used for latent variables constructs, outer weights

Latent variables characteristics (i.e., constructs) can be statistically described as follows (Table
26):

Standard MIEereld
Mean Median Min Max o Excess Kurtosis |Skewness Observations
Deviation Used

y ing Pr i 0,000 0,000 -3,971 2,107 1,000 0,855 -0,520 175,000
Trust and Leadership Change 0,000 0,181 -2,932 1,620 1,000 0,571 -0,751 175,000
MethodUseCases 0,000 0,447 -6,030] 0,447 1,000 14,310 -3,256 175,000
ivati 0,000 0,000 -6,069 1,040 1,000 11,724 -2,581 175,000
OpenSetUp 0,000 -0,075| -3,459] 1,568 1,000 0,367 -0,479] 175,000
PeopleOrientedSetUp 0,000 0,053 -3,584 1,252 1,000 1,878 -1,120| 175,000
SocialLearning 0,000 0,073 -4,228 1,705 1,000 2,870 -1,162] 175,000
Trainers i Abilities 0,000 0,032 -3,868 1,332 1,000 1,653 -1,032] 175,000

Table 26.: Construct characteristics

Reflective and formative variables need to be distinguished when it comes to the model
assessment. Model assessment — a confirmatory composite analysis (CCA) — must be done in

such elaborate SEM.

Reflective variables are assessed in terms of internal consistency, convergent validity and

discriminant validity (J. Hair et al., 2016; Sarstedt et al., 2017).

For reflective measures, an exploratory factorization procedure has been applied using SPSS
(V28). The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy has been checked
(KMO > 0.7). Bartlett’s Test of Sphericity has been checked too (statistical significance p <
.001). To assess the dimensionality of the measures the Kaiser criterion (eigenvalue > 1) has
been used. With multidimensional measures, Oblimin rotation has been applied to maximize

loadings and measure correlations between resulting factors.
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Cronbach's Alpha rho_A Composite |Average
Reliability (Variance
Extracted
(AVE)
BoundarySpanning Propensity 1,000
Trust and Leadership Change 0,816 0,823 0,878 0,644
MethodUseCases 1,000 1,000 1,000 1,000
Motivation 0,728 0,779 0,845 0,649
OpenSetUp 0,719 0,728 0,842 0,640
PeopleOrientedSetUp 0,588 0,881 0,766 0,537
SocialLearning 0,709 0,725 0,819 0,532
Trainers Relational Abilities 0,821 0,822 0,882 0,652

Table 27: Construct reliability and validity

Internal consistency is shown in Table 27. Traditionally, Cronbach’s Alpha is used for
evaluation, expressing intercorrelations of the observed indicator variables. In Table 27 all
latent variables other than PEOPLEORIENTED SETUP show a Cronbach’s Alpha, Rho A and
Composite Reliability >0,7. In an exploratory setting, the lower value can also be deemed

acceptable, although is to be handled with care.

The indicator outer loadings relevance testing shows values >0,70. As per Legate et al. (2021),
outer loading relevance should be equal or greater than 0,708. That is a given as per Table 24
for all values other than boundary spanning_external and practical preference hospitation and

relevance (of the topic for the learner).

Convergent validity as indicated by AVE is >0,5. As per Hair et al. (2017, p. 111), a “rule of
thumb for adequate convergence is an AVE > 0.50, indicating that more than half of the

indicator variance is included in the construct score”.

Discriminant validity means a succinct distinction of constructs from each other. This can be
established by showing that the “absolute value of the correlation between the measures
[intended to measure distinct constructs] after correcting for measurement error is low enough
for the measures to be regarded as measuring distinct constructs” (Rénkkoé and Cho, 2022, p.
11). As can be seen in table 28 via the Fornell-Larcker criterion, i.e., square root of AVE vs.
latent variable correlation, which should be higher than its maximum correlation with any other

construct (J. Hair et al., 2017), discriminant validity is given.

325



Barbara OFSTAD

q Trust and q Trainers
BoundarySpanmng Leadership Pethoces Motivation |OpenSetUp gicoRkEDienEdS SocialLearning |Relational
Propensity eCases etUp o
Change Abilities
Culture Change Leadership and Trust 0,035 0,802
MethodUseCases 0,323 0,239 1,000
MotivationPassion 0,243 0,112 0,355 0,805
OpenSetUp 0,321 0,218 0,347 0,146 0,800
PeopleOri Jp 0,245 0,382 0,393 0,238 0,502 0,733
SocialLearning 0,364 0,331 0,298 0,242 0,265| 0,291 0,729
Trainers Abilities 0,293 0,243 0,388 0,421 0,393 0,412 0,336 0,807
Table 28: Fornell-Larcker criterion: Square roots of the AVE in the diagonal
q Trust and q Trainers
BoundarySpanmng Leadership Ceedls Motivation |OpenSetUp JicoREDIenEdS SocialLearning |Relational
Propensity eCases etUp
Change
_based 0,220 0,340 0,182 0,118 0,306 0,200 0,732] 0,233
|_cog _experi 0,242 0,121 0,337 0,122 0,774 0,348 0,198 0,312
_cog _flex 0,316 0,221 0,280 0,110 0,845 0,417 0,292 0,322
_boundary_ _cogi _interdiscipl 0,202 0,176] 0,214] 0,120 0,779) 0,444 0,132] 0,311
|_cog T 0,164 0,128 0,224 0,125 0,196 0,491 0,112] 0,157
_boundary_: _cog _| 0,323 0,239 1,000 0,355 0,347] 0,393 0,298 0,388
_boundary_: ! |_acr ch: 0,136 0,223 0,200 0,110 0,347] 0,714 0,104 0,158
activity_boundary_: ! |_trust 0,230 0,395 0,389) 0,245 0,487| 0,927 0,326] 0,458
y_ _external 0,007 0,096 -0,031 0,080 0,131 0,176 -0,059] 0,010
y_¢ )_across_training_centers 0,727 0,125 0,205 0,200 0,219 0,265 0,294| 0,238
y_ S 0,848 -0,003 0,283 0,221 0,335 0,217 0,263 0,234
_boundary_ 0,219 0,151 0,297 0,397 0,297| 0,363 0,269 0,757
_boundary_: 0,223 0,251 0,301 0,295 0,425| 0,339 0,251 0,804
_boundary_ 0,271 0,189 0,362 0,330 0,313 0,308 0,306 0,863
_boundary_ 0,232 0,195 0,288 0,331 0,224 0,316 0,256 0,801
_boundary_: ) _t 0,257 0,041 0,363 0,897 0,112] 0,225 0,231 0,394
_boundary_: willingness_passion 0,187 0,108] 0,319 0,825 0,217 0,147 0,205 0,304
_boundary_ willingness_ ibill 0,120 0,152 0,132] 0,679 0,000 0,210 0,134] 0,316
culture_change_eval_leadership 0,058 0,850 0,194 0,124 0,145 0,341 0,315] 0,197
culture_change_eval_trust 0,057 0,802 0,190 0,098 0,093 0,263 0,294 0,048
culture_change_perception_leadership -0,038 0,778 0,196 0,081 0,210 0,271 0,251 0,243
culture_change_perception_trust 0,027 0,777 0,188 0,049 0,262 0,345 0,193 0,299
practical_p _k itati 0,171 0,159 0,291 0,251 0,130 0,143 0,630 0,162
practical_preference_Tandem 0,292 0,207 0,130 0,170 0,138 0,274 0,745 0,322
practical_pi L3 X 0,350 0,238 0,300 0,202 0,184 0,214 0,800 0,242

Table 29: Cross-Loadings

Other sources (Henseler, Ringle and Sarstedt, 2015) recommend to rather look at HTMT

(heterotrait-monotrait ratio), measuring between-trait correlations vs. within-trait correlations,

thereby using a value of lower than 0,85 to evaluate discriminant validity (J. Hair et al., 2017).

HTMT can be seen in Table 30. HTMT is a given.

q . Trainers
Ut e LI pecticdleeCass Motivation ([OpenSetUp| Recpleliln SocialLearning |Relational
Change s tedSetUp L
Abilities
Culture Change Leadership and Trust
MethodUseCases 0,265
MotivationPassion 0,164 0,395
OpenSetUp 0,287 0,408 0,197
PeopleOrientedSetUp 0,485 0,477 0,337 0,718
SocialLearning 0,421 0,367 0,347 0,366 0,367
Trainers Abilities 0,300 0,427 0,541 0,508 0,497 0,429

Table 30: Heterotrait monotrait ratio, threshold <0,85

Formative measurement model assessment cannot be done via the same measurement criteria

as discussed above. In this model, the latent construct BOUNDARY SPANNING is a formative

measurement.
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As per Legate ef al. (2021, p. 10), convergent validity can be checked via

e aredundancy analysis, which cannot be done here. As per Hair et al. (2020), such
analysis would require a reflective measure of the same construct using different
indicators

e via multicollinearity which can be checked with VIF<3, see Table 31

VIF
Learnpreference_community_based 1,341
activity_boundary_spanning_cognitive_experimentalwork 1,342
activity_boundary_spanning_cognitive_flex 1,518
activity_boundary_spanning_cognitive_interdiscipl 1,421
activity_boundary_spanning_cognitive_relevance 1,085
activity_boundary_spanning_cognitive_usecases 1,000
activity_boundary_spanning_relational_acrosshierarchy 1,331
activity_boundary_spanning_relational_trust 1,361
boundary_spanning 1,093
boundary_spanning_across_training_centers 1,182
boundary_spanning_customers 1,201
condition_boundary_spanning_Abilities_MethoDid 1,454
condition_boundary_spanning_Abilities_Selfreflexion 1,886
condition_boundary_spanning_Abilities_Socialkomp 2,366
condition_boundary_spanning_Abilities_comm 1,810
condition_boundary_spanning_willingness_createknowlege 1,809
condition_boundary_spanning_willingness_passion 1,614
condition_boundary_spanning_willingness_responsibility 1,276
culture_change_eval_leadership 2,273
culture_change_eval_trust 2,094
culture_change_perception_leadership 1,890
culture_change_perception_trust 1,834
practical_preference_Hospitation 1,327
practical_preference_Tandem 1,394
practical_preference_xchange_colleagues 1,486

Table 31: Collinearity Statistics (VIF) Variance Inflation Factor — outer model

e via size and significance of indicators (indicator outer weights) (J. F. Hair et al., 2020,
p.- 106).
Standar T P
d Statistics Valu
Deviati (JO/STDE  es

on V)
(STDE
V)
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Learnpreference_community_based <- Social
Learning
activity_boundary_spanning_cognitive_experime
ntalwork <- Open SetUp
activity_boundary_spanning_cognitive_flex <-
Open SetUp
activity_boundary_spanning_cognitive_interdisci
pl <- Open SetUp
activity_boundary_spanning_cognitive relevance
<- People Oriented SetUp
activity_boundary_spanning_cognitive_usecases
<- Method Use Cases
activity_boundary_spanning_relational acrosshie
rarchy <- People Oriented SetUp
activity_boundary_spanning_relational_trust <-
People Oriented SetUp

boundary_spanning external-> Boundary
Spanning_Propensity
boundary_spanning_across_training_centers ->
Boundary Spanning Propensity

boundary_ spanning customers -> Boundary
Spanning Propensity
condition_boundary_spanning_Abilities MethoDi
d <- Trainers Relational Abilities
condition_boundary_spanning_Abilities_Selfrefle
xion <- Trainers Relational Abilities
condition_boundary_spanning_Abilities_Socialko
mp <- Trainers Relational Abilities
condition_boundary_spanning_Abilities_comm <-
Trainers Relational Abilities
condition_boundary_spanning_willingness_create
knowlege <- Motivation
condition_boundary_spanning_willingness_passio
n <- Motivation
condition_boundary_spanning_willingness_respo
nsibility <- Motivation

culture change eval leadership <- Culture
Change Leadership and Trust
culture_change_eval_trust <- Trust and

Leadership change

0,368

0,406

0,462

0,379

0,238

1,000

0,314

0,711

-0,299

0,525

0,731

0,329

0,316

0,313

0,282

0,504

0,412

0,307

0,357

0,302

328

0,375

0,401

0,464

0,377

0,222

1,000

0,314

0,706

-0,256

0,502

0,704

0,326

0,322

0,313

0,282

0,500

0,412

0,315

0,356

0,296

0,068

0,067

0,062

0,065

0,113

0,000

0,077

0,068

0,213

0,178

0,137

0,040

0,034

0,029

0,033

0,050

0,065

0,081

0,045

0,057

5,403

6,056

7,479

5,818

2,111

4,103

10,405

1,402

2,953

5,348

8,306

9,202

10,980

8,457

10,167

6,323

3,819

7,933

5,329

0,000

0,000

0,000

0,000

0,035

0,000

0,000

0,003

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000
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culture_change perception_leadership <- Trust 0,285 0,286 0,047 6,026 0,000
and Leadership change

culture_change_perception_trust <- Trust and | 0,298 0,302 0,044 6,751 0,000
Leadership change

practical_preference_ Hospitation <- Social | 0,227 0,220 0,065 3,474 0,001
Learning

practical_preference_Tandem <- Social Learning @ 0,370 0,369 0,064 5,738 0,000
practical_preference_xchange colleagues <- 0,391 0,386 0,050 7,745 0,000

Social Learning
Table 32: Outer Weights

e and their absolute contribution (indicator outer loadings).

Boundary spanning_external as an indicator proves to be problematic (see Table 32, Table 33).

Its significance is not given with p = 0,973 (loading) and p = 0,161 (weight).

Origina Standar T Statistics P

| d (/O/STDEV  Value

Sample Deviatio |) S

()] n

(STDEV

Learnpreference_community_based <- Social Learning 0,732 0,734 0,053 13,709 0,000
activity_boundary_spanning_cognitive_experimentalw 0,774 0,769 0,066 11,701 0,000
ork <- Open SetUp
activity_boundary_spanning_cognitive flex <- Open 0,845 0,844 0,041 20,498 0,000
SetUp
activity_boundary_spanning_cognitive_interdiscipl <- 0,779 0,773 0,059 13,189 0,000
Open SetUp
activity_boundary_spanning_cognitive_relevance  <- 0,491 0,467 0,154 3,195 0,001
People Oriented SetUp
activity_boundary_spanning_cognitive_usecases <- 1,000 1,000 0,000
Method Use Cases
activity_boundary_spanning_relational acrosshierarch 0,714 0,703 0,089 7,985 0,000
y <- People Oriented SetUp
activity_boundary_spanning_relational_trust <- People 0,927 0,924 0,023 39,554 0,000
Oriented SetUp
boundary_spanning external -> Boundary Spanning 0,007 0,029 0,209 0,034 0,973
Propensity
boundary_spanning_across_training_centers > 0,727 0,700 0,145 5,026 0,000

Boundary Spanning Propensity
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boundary_spanning_ customers -> Boundary Spanning 0,848 0,825 0,104 8,124 0,000
Propensity

condition_boundary_spanning_Abilities_MethoDid <- 0,757 0,752 0,045 16,904 0,000
Trainers Relational Abilities

condition_boundary_spanning_Abilities_Selfreflexion 0,804 0,804 0,040 19,877 0,000
<- Trainers Relational Abilities

condition_boundary_spanning_Abilities_Socialkomp <- 0,863 0,861 0,028 30,696 0,000
Trainers Relational Abilities

condition_boundary_spanning_Abilities_comm <- 0,801 0,794 0,059 13,671 0,000
Trainers Relational Abilities

condition_boundary_spanning_willingness_createknow 0,897 0,888 0,036 25,267 0,000
lege <- Motivation

condition_boundary_spanning_willingness_passion <- 0,825 0,810 0,077 10,709 0,000
Motivation

condition_boundary_spanning_willingness_responsibili 0,679 0,674 0,107 6,366 0,000
ty <- Motivation

culture_change_eval_leadership <- Trust and 0,850 0,846 0,035 24,392 0,000
Leadership change

culture_change_eval_trust <- Trust and Leadership 0,802 0,794 0,063 12,824 0,000
change

culture_change_perception_leadership <- Trust and 0,778 0,778 0,055 14,250 0,000
Leadership change

culture_change_perception_trust <- Trust and 0,777 0,778 0,043 17,976 0,000
Leadership change

practical_preference Hospitation <- Social Learning 0,630 0,611 0,100 6,278 0,000
practical_preference_Tandem <- Social Learning 0,745 0,739 0,062 12,048 0,000
practical preference xchange_colleagues <- Social 0,800 0,792 0,055 14,632 0,000
Learning

Table 33: Outer loadings

While not all values confirm validity, for an exploratory setting they will be retained for now
to assess structural model quality. However, boundary spanning_external shows a non-

significant loading.

5. Establishment of PLS-SEM Model regarding social learning
As described by Legate ef al. (2021) a PLS-SEM model always consists of an outer model and

an inner model (see Figure 37).
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Figure 37: Outer and inner model setup as per Legate et al., 2021, p. 7.

Chapter 4 of this appendix described how the constructs are established. This chapter will
describe the inner model, i.e., the structural model, which establishes scores between the
constructs. These are “individual item weights, which are then used to compute construct

scores” (Legate et al., 2021, p. 7).

The structural model established looks as follows (see Figure 38):
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Social learning
beta and (p in brackets)

People-
oriented

Setup T 0,382%+

Trustand

(0,000) Leadership
change
0,213*
0,014
Open Setup (0,014) 0,276**
(0,000)
0,238**
(0,003)

LEIES

Social

== relational 0,180 2 ¥
_ 0,335%* abilities (0,052) Sl
(0,005)
0,355%* 0,237**
1o (0,010)
0,302%*
Method (0,002)

Use Cases* B 0,241* Boundary
(0,035) Spanning

Propensity

Figure 38: Structural Model Social Learning — size and significance of path coefficients (beta and p, R? in black within blue
dot)

As can be seen in Figure 38, BOUNDARY SPANNING PROPENSITY is influenced by an
OPEN TRAINING SET-UP (beta =0,237**) and USE-CASE-BASED METHOD (beta =
0,241%). In other words, those who appreciate an open setup for trainings and esteem use cases
as a suitable method for learning, have a high propensity for boundary spanning. That, in return,
contributes to SOCIAL LEARNING with beta=0,302**, along WITH TRAINERS’
RELATIONAL ABILITIES (beta = 0,180*) and TRUST AND LEADERSHIP CHANGES
(beta =0,276**). MOTIVATION (the motivation to share knowledge, with passion and a sense
of responsibility) contributes to the METHOD OF USE CASES and to TRAINERS’
RELATIONAL ABILITIES. TRAINERS’ RELATIONAL ABILITIES also depend on a
PEOPLE-ORIENTED (beta = 0,213*) and OPEN SETUP (beta = 0,238**) OF TRAINING
ACTIVITIES.

As per the R? values (in black within the blue dots as per Figure 38, and in Table 36) it is
obvious that 26,2% of SOCIAL LEARNING can be explained via the three variables
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BOUNDARY SPANNING, TRAINERS’ RELATIONAL ABILITIES and TRUST AND
LEADERSHIP CHANGE.

It is part of the beauty of such PLS-SEM model that it can display the complexity of an

interrelated system of latent constructs.

How to assess such a structural model? As per Legate et al (2021), assessment for
multicollinearity, size and significance of path coefficients, in-sample predictive ability, effect
size of predictive ability and out-of-sample predictive ability should be addressed to evaluate

the model quality.

Assessment for multicollinearity via VIF<3 has already been done in the previous chapter for

the outer model. Table 34 shows VIF for the inner model. The model is valid.

Trust and Trainers
:::::nasrlst(:pannlng Leadership :ﬂg;:::Us Motivation |OpenSetUp ::J :IaOrIantedS SocialLearning |Relational
Change Abilities
y pensity 1,096
Trust and Leadership Change 1,065
MethodUseCases 1,137
1,000 1,061
OpenSetUp 1,137 1,338
PeopleOri Jp 1,000 1,388
SocialLearning
Trainers i Abilities 1,163|

Table 34.: Assessment for multicollinearity (VIF inner model)

Size and significance of path coefficients can be seen in Figure 38. Table 35 shows the same
information as an overview and furthermore includes the indirect path coefficients as well (i.e.,
Method Use case (= MOTIVATION - BOUNDARY SPANNING PROPENSION, beta =
0,086). Obviously, the higher the coefficient, the better the model.

Trust and 5 Trainers
ety L i :II:;I;::US Motivation |OpenSetUp ::J:Isorlanteds SocialLearning |Relational
Change Abilities
pensity 0,302
Trust and Leadership Change 0,276
MethodUseCases 0,241 0,073
ivati 0,086 0,355 0,086 0,335
OpenSetUp 0,237 0,114] 0,238,
PeopleOri Jp 0,382] 0,144] 0,213,
SocialLearning
Trainers i Abilities 0,180

Table 35: Direct and indirect standardized path coefficients (beta)

In-Sample predictive ability can be assessed with R Square of the endogenous variables. The

in-sample predictive ability is low in all cases but two: SOCIAL LEARNING and TRAINERS’
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RELATIONAL ABILITIES show a moderate predictive ability (Legate et al., 2021). Those are
the ones with the highest (explanatory) loads in the blue circles.

R Square

e Adj:sted
BoundarySpanning Propensity 0,154 0,144
Trust and Leadership Change 0,146 0,141
MethodUseCases 0,126 0,121
SocialLearning 0,262 0,249
Trainers Relational Abilities 0,322 0,310

Table 36: In-sample predictive model ability

Effect size of predictive ability is evaluated by f square effect size. Table 37 shows that effect
size of predictive ability is small in all cases but two: PEOPLE-ORIENTED SET-UP OF
ACTIVITIES on TRUST AND LEADERSHIP CHANGE has significant predictive ability.
MOTIVATION on TRAINERS’ RELATIONAL ABILITIES has medium predictive ability.
Those are the two relationships with highest beta factors.

. Trust and 5
Boundar_ySpannlng Leadership MethodUs Motivation |OpenSetUp PeopleOrientedS
Propensity etUp

SocialLearning
eCases
Change

Trainers
Relational
Abilities

Boundary P ity 0,113]

Trust and Leadership Change 0,097

MethodUseCases 0,061

Motivation 0,144

0,156

OpenSetUp 0,058

0,062

PeopleOri dSetUp 0,170

0,048

SocialLearning

Trainers Abilities 0,038

Table 37: Effect size of predictive ability

Furthermore, out-of-sample predictive ability is measured with Q%yredict root mean squared

error (RMSE) as per Hair et al. (2020; p. 106).

5 folds and 10 repetitions have been done in PLSPredict procedure to have a hold-out sample

> 30 (see Hair et al., 2020; p. 107).

If Q%predict < 0, prediction with PLS is lower than naive one (Legate et al., p. 13; Hair et al.,
2020, p. 107). The native variable boundary spanning_external has a Q2 predict value < 0, but for
the primary endogenous construct (Social Learning) and other endogenous constructs the value

is sufficient with Q2predict > 0.

RMSE MAE MAPE Q?_predict
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boundary_spanning_across_training_centers 0,955 0,758 26,825 0,050
boundary_spanning_external 1,053 0,831 35,791 Lo,004
boundary_spanning_customers 0,853 0,665 21,648 0,098
culture_change_perception_leadership 1,055 0,830 36,015 0,061
culture_change_eval_leadership 1,054 0,808 34,668 0,103
culture_change_perception_trust 1,062 0,830 37,158 0,107
culture_change_eval_trust 1,042 0,807 31,305 0,055
activity_boundary_spanning_cognitive_usecases 0,607 0,393 12,075 0,044
practical_preference_Hospitation 1,041 0,769 31,795 0,037
Learnpreference_community_based 1,038 0,831 34,186 0,069
practical_preference_xchange_colleagues 0,801 0,631 19,225 0,057
practical_preference_Tandem 0,812 0,549 21,404 0,056
condition_boundary_spanning_Abilities_Selfreflexion 0,920 0,732 25,866 0,201
condition_boundary_spanning_Abilities_comm 0,888 0,658 23,572 0,120
condition_boundary_spanning_Abilities_MethoDid 0,814 0,640 20,932 0,211
condition_boundary_spanning_Abilities_Socialkomp 0,881 0,695 24,142 0,158

Table 38: Out-of-sample predictive ability O?

Consequently, the original variable boundary spanning external as an indicator for

BOUNDARY SPANNING PROPENSITY must be removed.
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The final theoretical model on social learning after taking out the original variable of
boundary spanning_external can be seen in Figure 39 (at the bottom of this appendix the outer

model is shown as well).

Eight reflective exogenous indicators were defined reflecting

e PEOPLE-ORIENTED SETUP

e OPEN-SETUP

e METHOD USE CASE

e MOTIVATION

e TRUST AND LEADERSHIP CHANGE

e TRAINERS RELATIONAL ABILITIES

e BOUNDARY SPANNING PROPENSITY
e SOCIAL LEARNING.
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Final PLS-SEM model on Social learning

beta and (p in brackets), without original variable boundary_spanning_external

Trustand
g Leadership

People- ~__ 0,382%* change
oriented T (0,000)
Setup
0,266%*
(0,001)
0,213%*
(0,010)

Open Setup

0,238**
(0,003)

Trainers

relational 0,197*

0335% abilities (0,035)
(0,008)

Social
Learning

|
|

*%
?63(?150) (0,001)

4

0,268**

0,261**
(0,001)

Method
Use Cases™

0,205*
(0,047) x\*—;\ Boundary
= Spanning
Propensity

beta and p (in brackets), R? in oval constructs

Figure 39: Social Learning PLS-SEM final model

METHOD USE CASE is represented by a single-item construct measured on a five-point Likert

scale.

Following the deletion of the indicator Boundary Spanning External, the construct
BOUNDARY SPANNING PROPENSITY becomes a reflective one (indicating instead of fully
explaining it via the remaining two variables) and CCA was repeated to estimate the updated

model. The results for the updated measurement model are presented in Table 39ff.

Two outer loadings (activity boundary spanning relevance [of the topic for the learner]:
0,491) and condition_boundary spanning_responsibility [for the department as a condition to

be willing to conduct trainings for others]: 0,679) are still slightly below the recommended
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threshold of 0,7. Yet the composite reliability of the constructs PEOPLE ORIENTED SETUP
(Cronbach’s alpha = 0,588, but CR = 0,766 and AVE = 0,537 ) and MOTIVATION
(Cronbach’s alpha = 0,845, CR = 0,845 and AVE = 0,649) are within the valid boundaries
(Legate et al., 2021).

Same can be said for the construct of BOUNDARY SPANNING PROPENSITY, which shows
sufficient outer loading values, construct internal consistency reliability (CR = 0,811, while
Cronbach’s alpha with 0,539 remains below the threshold level) and sufficient convergent
validity (AVE = 0,683) as per the recommended guidelines (Legate et al., 2021). It should be
noted that per Hair et al., (2020), CR is deemed a more valid measurement than Cronbach’s

alpha
Discriminant validity is checked via HTMT; all values per Table 45 are lower than 0,9.

In summary, the reflective measurement models stay within the recommended guidelines

(Legate et al., 2021).

Boundary Spanning | Trust and Leadership [Method Use Cases |Motivation  |Open SetUp _|People Oriented |Social Learning | Trainers Relational
nsity Change SetUp it

T
|Abilities

L X _based 0,736]
[activity_boundary_spanning_cognitive_¢ 0,778]
[activity_boundary_spanning_cognitive_flex 0,836]
[activity_boundary_spanning_cognitive_i 0,785]
[activity_boundary_spanning_cognitive_relevance 0,491
[activity_boundary_spanning_cognitive_usecases 1,000
[activity_boundary_spanning_relational_z 0,714
[activity_boundary_spanning_relational_trust 0,927]
lboundary_spanning_across_training_centers 0,794]
lboundary_spanning_customers 0,858]
[condition_boundary_spanning_Abilities_MethoDid 0,756
[condition_boundary_spanning_Abllities £ 0,804
[condition_boundary_spanning_Abllities £ 0,863
[condition_boundary_spanning_Abilities_comm 0,801
[condition_boundary_spanning_willingness_createknowlege 0,897
[condition_boundary_spanning_willingness_passion 0,825
[condition_boundary_spanning_will X ibil 0,679
[cultu nge_eval_leadership 0,850]

nge_eval_trust 0,802]
on_leadership 0,779]
tion_trust 0,777]

X 0,627|
preference_Tandem 0,742
practical_preference_xchange_colleagues 0,801

Table 39: Outer loadings, updated model
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Boundary Spanning | Trust and Leadership [Vethod Use Cases |Motivation  |Open SetUp _|People Oriented [Social Learning | Trainers Relational
Propensity Change SetUp Abilities
L 0,373]
[activity_bounda 0,413
[acti 0,444]
[activity_boundary_spanning_cognitive_interdiscipl 0,391
a i 0.238]
[activity_boundary_spanning_cognitive_usecases 1,000)
[activity_boundary_spanning_relational_: i 0.314]
[activity_boundary_spanning_relational_trust 0.711
boundary_spanning_across._training_centers 0,553]
lboundary_spanning_customers 0,654]
[condition_boundary_spanning_Abilities_MethoDid 0,329
[condition_boundary_spanning_Abllities £ 0316
[condition_boundary_spanning_Abllities £ 0313
[condition_boundary_spanning_Abilities_comm 0.282]
[condition_boundary_spanning X 0,504
[condition_boundary_spanning _passion 0412]
[condition_boundary_spanning 0,307
[culture_change_eval_leadership 0,357
[culture_change_eval_trust 0,302]
[culture_change ion_leadership 0,285|
[culture_change on_trust 0,298]
e 0,224
preference_Tandem | 0,365|
»_xchange_c | 0‘31—31
Table 40: Outer weights, updated model
[Mean [Median Min Max [Standard Excess Kurtosis [Skewness Number of
Deviation Observations Used
Boundary Spanning Propensity 0,000] 0,102 -3,797| 1,402 1,000 1,083 175,000
[Trust and Leadership Change 0,000] 0,180] 2,932 1,620) 1,000 0,571 175,000
Method Use Cases 0,000] 0,447] 6,030 0,447 1,000 14,310 175,000
0,000] 0,000] 6,069 1,040 1,000 11,724 175,000
[Open SetUp 0,000] 0,079 3,450 1,573 1,000 0,367] 175,000
People Oriented SetUp 0,000] 0,053] 3,584 1,252 1,000 1,678 175,000
Social Learning 0,000] 0,082] 4,225 1,703 1,000 2,861 175,000
[Trainers Relational Abi 0,000} 0,032] -3,@ 1,332 1,000 1.653] 1,032 175,000

Table 41: construct characteristics, updated model

., P P Average Variance
Cronbach’s Alpha rho_A Composite Reliability Extracted (AVE)

Boundary Spanning Propensity 0,539 0,548 0,811 0,683
Trust and L Change 0,816 0,823 0,878 0,644
Method Use Cases 1,000 1,000 1,000 1,000
Motivation 0,728 0,779 0,845 0,649
Open SetUp 0,719, 0,723 0,842 0,641
People Oriented SetUp 0,588 0,881 0,766 0,537
Social Learning 0,709 0,726 0,818 0,532
Trainers Abilities 0,821 0,822 0,882 0,652
Table 42: Construct reliability and validity, updated model

Boundary Spanning _[Trust and Leadership Wlﬂwd Use Cases |Motivation  [Open SetUp | People Oriented [Social Learning [Trainers Relational

Propensity Change SetUp Abilities
Boundary Spanning Propensity 0,826] |
[Trust and Leadership Change 0,067 0,802
Method Use Cases 0,298 0,239 1,000
Motivation 0,256 0,112] 0,355 0,805
[Open SetUp 0,339 0,217] 0,347 0,146]
People Oriented SetUp 0,288| 0,382 0,393 0,238 0,733
[Social Learning 0,335] 0,331 0,298 0,242] 0,291 0,729)
[Trainers Relational Abilities 0,285] 0,243 0,388 o‘Azﬂ 0412 0,336] 0,807]

Table 43: Fornell Larcker, updated model
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Boundary Spanning |Trusl and Leadership |Method Use Cases Wollvatlon ‘Open SetUp [People Orlented |Social Learning |Trainers Relational
i | Change SetUp

Propensity ilities.
L  « /_based 0,202 0,340 0,182| 0,118] 0,304 0,200| 0,736| 0,233
[activity_boundary_spanning_cognitive_ 0,270} 0,121 0,337 0,122] 0,778 0,348 0,198 0312
[activity_boundary_spanning_cognitive_flex 0,304] 0,221 0,280 0,110) 0,836 0,417 0,293 0,323
[activity_boundary_spanning_cognitive_i 0,237} 0,179 0214 0,120 0,785 0,444 0133 0311
[activity_boundary_spanning_cognitive_relevance 0,151 0,128 0,224 0,125] 0,197] 0,491 0111 0,157
[activity_boundary_spanning_cognitive_usecases 0,298 0,239 1,000 0,355 0,347 0,393 0,298| 0,388
[activity_boundary_spanning_relational _: 0,185| 0,223 0,200 0,110) 0,349) 0,714 0,105] 0,158|
[activity_boundary_spanning_relational_trust 0,273 0,395 0,389 0,245 0,486 0,927] 0,325 0,458]
lboundary_spanning_across_training_centers 0,794 0,125 0,205 0,200) 0,218 0,265] 0,295] 0,238]
boundary_spanning_customers 0,858 0,003 0,283 0,221 0,335 0,217 0,263 0,234
[condition_boundary_spanning_Abilities_MethoDid 0,220) 0,151 0,297, 0,397] 0,297 0,363 0,269) 0,756]
[condition_boundary_spanning_Abilities_ 0,204 0,251 0,301 0,295 0,425 0,339 0,251 0,804]
[condition_boundary_spanning_Abilities_ 0,247] 0,189) 0,362 0,330) 0313 0,308 0,305 0,863
[condition_boundary_spanning_Abilities_comm 0,250) 0,195 0,288 0,331 0,224 031§ 0,256 0,801
[condition_boundary_spanning_willingness_createknowlege 0,257 0,041 0,363 0,897] 0,113 0,225 0,231 0,394]
[condition_boundary_spanning_willingness_passion 0.177] 0.108] 0319 0,825 0,217 o,wT7| 0,205
[condition_boundary_spanning_will ! ibil 0173 0,152 0,132 o‘ﬁ( 0,000} a‘zgl o‘@‘
[culture_change_eval_leadership 0.080) 0.850) 0,194 0,124 0,143 0,341 0.315|
[culture_change_eval_trust o,ﬁ' 0,802| 0,190] 0‘@{ u,asFI DQﬁ' 0,205
[culture_change ion_leadership o,@' 0,779| 0,196] 0,081 0.211] 0.271 0‘22{
ion_trust 0,057| 0,777] 0@{ 0,049| 0,264 0,345] 0,194]
Ly _Hospitati 0,151] n,w_sl 0,291 0,251 0,12_e| 0,143] 0,627
practical_preference_Tandem 0,2§| 0,207] 0,130] 0,170 0,137] 0,274] 0‘74%
practical_preference_xchange_colleagues 0,337] 0,238 0,300] 0,202] 0,182 0.214 0,801

Table 44: Cross loadings, updated model

Boundary Spanning | Trust and Leadership [Method Use Cases |Motivation  |Open SetUp _|People Oriented [Social Learning | Trainers Relational
Propensity | Change SetUp ilities
Boundary Spanning Propensity Propensity
[Trust and Leadership Change 0143
Method Use Cases 0,401 0,265
0,403 0,164 0,395
[Open SetUp 0,534 0,287 0,408 0,197
People Oriented SetUp 0,492 0,485 0,477 0,337 0,718]
Social Learning 0,526 0,421 0,367 0,347 0,366 0,367
| Trainers Relational Abilities 0,430] 0,300] 0,427 0,541 0,508 0,497 0,429

Table 45: Discriminant validity HTMT, updated model

Evaluating the structural (inner) model now that it has been updated, means interpreting its

relevance and predictive ability.

Multicollinearity can be shown as below; the acceptable threshold of VIF< 3 as per Table 46 is

given.

Boundary Spanning _[Trust and Leadership |Method Use Cases |Motivation  [Open SetUp |People Oriented |Social Learning | Trainers Relational
Propensity Propensity |Change SetUp Abilities

Boundary Spanning Propensity 1,088
[Trust and Leadership Change 1,063
Method Use Cases 1,137]
Motivation 1,000] 1,061
[Open SetUp 1,137] 1,339
People Oriented SetUp 1,000] 1,389)
[Social Learning
[Trainers Relational Abilities 1,152

Table 46: Inner VIF showing collinearity, updated model

Relevance of the model can be established by assessing path coefficients’ values as to size and

significance.

Size and significance of path coefficients is a given as per Table 47 with p < 0,05 in all cases
and f* effect sizes which were all small but for two cases. Effect sizes of Motivation = Trainers
relational abilities and People Oriented Setup = Trust and Leadership change are in the
medium range. The path coefficient for Trainers Relational Abilities = Social learning is

somewhat low, but acceptable for this explorative setting.
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As can be seen in Figure 39, the results from the inner model indicate a PEOPLE-ORIENTED
SETUP to be a strong indicator (beta = 0,382**) of TRUST AND LEADERSHIP CHANGE.
Furthermore, strong indications are shown from MOTIVATION to METHOD USE CASE
(beta = 0,355*%*) and MOTIVATION to TRAINERS RELATIONAL ABILITIES (beta =
0,335%%*).

Variance of the central object of this thesis, BOUNDARY SPANNING PROPENSITY, is
explained to the amount of R> = 0,152 by Open Set Up (beta = 0,268**) and Method use case
(beta = 0,205**). In other words, in an environment free of constraints in training and where

hands-on, real use cases are used to teach and exemplify, a boundary spanning mindset can

thrive.

beta P f2
Boundary Spanning Propensity -> Social Learning 0,261 0,001 0,082
Trust and Leadership change -> Social Learning 0,266 0,001 0,088
Method Use Cases -> Boundary Spanning Propensity 0,205 0,047 0,004
Motivation -> Method Use Cases 0,355 0,010 0,144
Motivation -> Trainers Relational Abilities 0,335 0,008 0,156
Open SetUp -> Boundary Spanning Propensity 0,268 0,001 0,075
Open SetUp -> Trainers Relational Abilities 0,238 0,003 0,062
People Oriented SetUp -> Trust and Leadership change 0,382 0,000 0,170
People Oriented SetUp -> Trainers Relational Abilities 0,213 0,010 0,048
Trainers Relational Abilities -> Social Learning 0,197 0,035 0,044
Table 47: Structural revised model results

R Square

Boundary Spanning Propensity 0,152
Trust and Leadership Change 0,146
Method Use Cases 0,126
Social Learning 0,241
Trainers Relational Abilities 0,322

Table 48: Structural model prediction, updated model

According to the same logic, please note that a third of variance of TRAINERS RELATIONAL
ABILITIES (R? = 0,322) can be explained by the three constructs PEOPLE-ORIENTED
SETUP, OPEN SETUP and MOTIVATION.

Out-of-sample predictions are assessed using the PLSPredict procedure (Legate ef al., 2021;
Hair et al., 2020). As shown in Table 49, naive benchmark was overcome because Q? predict
values show superiority of the model. The structural model has a strong predictive capability,

“if the RMSE for the PLS-SEM model is (a) lower than the RMSE for the LM for all items of
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this construct” (Legate et al.; p. 14). “When none of the dependent construct indicators have
higher RMSE or MAE prediction errors compared to the naive LM benchmark, the model has
high predictive power” (Hair et al.; p. 108).

For the indicators of the primary endogenous construct SOCIAL LEARNING
(practical preference xchange colleagues, practical preference Hospitation,
Learnpreference_community based, practical preference Tandem), it can be shown in Table
53 that the root mean square error (RMSE) of PLS SEM is lower than that of the naive linear

modelling comparison. Hence, the model has strong predictive capability.

For the indicators of the endogenous construct BOUNDARY SPANNING PROPENSITY
(boundary spanning_customers, boundary spanning across_training centers), PLS SEM
RMSE is also lower than that of the naive linear modelling benchmark. It can therefore be

concluded that the model is of strong predictive capability.
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Table 49: PLS-SEM out-of-sample prediction

343

PLS RMSE MAE MAPE Q?_predict
boundary_spanning_customers 0,850 0,664 21,584 0,105
boundary_spanning_across_training_c 0,957 0,762 26,879 0,048
culture_change_eval_leadership 1,052 0,807 34,598 0,102
culture_change_perception_trust 1,061 0,829 37,130 0,106
culture_change_perception_leadership 1,056 0,833 36,065 0,060
culture_change_eval_trust 1,039 0,805 31,232 0,055
activity_boundary_spanning_cognitive | 0,606 0,393 12,050 0,051
practical_preference_xchange_colleagy 0,801 0,630 19,195 0,055
practical_preference_Hospitation 1,038 0,767 31,688 0,038
Learnpreference_community_based 1,041 0,834 34,273 0,067
practical_preference_Tandem 0,809 0,548 21,351 0,055
condition_boundary_spanning_Abilitieg 0,896 0,667 23,871 0,108
condition_boundary_spanning_Abilitieg 0,890 0,702 24,414 0,140
condition_boundary_spanning_Abilitieg 0,817 0,642 20,946 0,202
condition_boundary_spanning_Abilitieg 0,926 0,737 26,054 0,189
Linear Model RMSE MAE MAPE Q?_predict
boundary_spanning_customers 0,874 0,697 22,215 0,052
boundary_spanning_across_training_c 0,980 0,774 26,993 0,001
culture_change_eval_leadership 1,070 0,822 34,990 0,072
culture_change_perception_trust 1,104 0,866 38,088 0,031
culture_change_perception_leadership 1,102 0,862 37,266 -0,022
culture_change_eval_trust 1,076 0,825 32,055 -0,012
activity_boundary_spanning_cognitive | 0,592 0,404 11,657 0,095
practical_preference_xchange_colleagy 0,830 0,643 19,386 -0,016
practical_preference_Hospitation 1,058 0,789 32,190 -0,001
Learnpreference_community_based 1,080 0,861 34,944 -0,005
practical_preference_Tandem 0,838 0,601 22,585 -0,015
condition_boundary_spanning_Abilities 0,900 0,683 23,997 0,100
condition_boundary_spanning_Abilities 0,899 0,706 24,316 0,123
condition_boundary_spanning_Abilitieg 0,839 0,663 21,505 0,159
condition_boundary_spanning_Abilitieg 0,957 0,751 26,380 0,133
Delta RMSE MAE

boundary_spanning_customers -0,025 -0,032

boundary_spanning_across_training_c -0,023 -0,013

culture_change_eval_leadership -0,018 -0,015

culture_change_perception_trust -0,044 -0,037

culture_change_perception_leadership -0,046 -0,029

culture_change_eval_trust -0,036 -0,020

activity_boundary_spanning_cognitive | 0,014 -0,011

practical_preference_xchange_colleagy -0,029 -0,014

practical_preference_Hospitation -0,021 -0,022

Learnpreference_community_based -0,039 -0,027

practical_preference_Tandem -0,029 -0,052

condition_boundary_spanning_Abilities -0,004 -0,016

condition_boundary_spanning_Abilities -0,009 -0,004

condition_boundary_spanning_Abilities -0,022 -0,022

condition_boundary_spanning_Abilities -0,031 -0,015
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6. Development of new constructs regarding the complete meta model on digital
transformation and departmental sustainability

The model of chapter 5 of this appendix folds into a larger model, which also incorporates
constructs such as VIRTUAL LEARNING PROPENSITY and POSITIVE ABOUT HYBRID
VET, DIGITAL TRANSFORMATION, and departmental SUSTAINABILITY (i.e.,

organizational resilience).

For all new constructs, linear interrelationships assumptions have been checked by correlation
matrices in a previous step. Empirical measures with low correlation levels between indicators
have not been built into the model as reflective ones. Accordingly, arrows between constructs

showing little correlation have not been drawn at all.

A schematic illustration of the meta model can be found in Figure 40.
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Figure 40: Meta-model social learning and departmental sustainability

The process of establishing this bigger model is analogous to that described in Chapter 4 and 5

of this appendix.

Nine latent constructs were formed. As there are indicators from the left side to the right side

not only those of the model on

SOCIAL LEARNING described in chapter 4 of this appendix. The entire model will be referred

and vice versa, the following tables include all variables,

to as meta model.
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A positive opinion about new normal teaching/digital learning/hybrid Vocational Education
and Training (VET) formats is used as latent variable POSITIVE ABOUT HYBRID VET with

a single indicator.

MANAGERIAL ROLE MODELS is also a construct based on a single question related to

boundary spanning across training centers.

MANAGERS SUPPORT is another single-indicator based variable which is special to the new
VET philosophy.

MANAGER YES/NO is a binary variable reflecting whether the survey respondent has a

manager/headquarters role or not.

The other constructs are reflective. The author’s simplistic explanation to the reflective
character of constructs is they are indicated/exemplified/reflected by the original variables
rather than completely defined/explained/caused (like formative constructs). Hair et al. (2020,
p. 104) describes it as such that the original variables “are seen as a manifestation of the

empirical surrogates (proxy variables) for the latent variable”.

PERCEPTION ON DIGITAL TRANSFORMATION means realization of new normal VET,
digital learning, and hybrid VET formats.

POSITIVE ABOUT NEW PHILOSOPHY means a positive attitude towards the new

understanding about how apprentices will be taught.

BLENDED/INDIVIDUALLY PACED LEARNING reflects on both self-led and combined

formats. Combination can be hybrid-classroom or social-individual learning phases.

SUSTAINABILITY assesses the survey respondents’ opinion about the future-proof-ness of

departmental operations, i.e., preparedness for future demands.

VIRTUAL LEARNING PROPENSITY is a reflective construct which describes the survey
participants’ acknowledged usefulness of virtual training formats (vs. in a physical on-site

setting).
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Table 51 shows the construct characteristics of this meta model. The characteristics are

sometimes slightly different than those for Table 25 (e.g., social learning). This is because the

variables are depending on the interaction with the other variables

[Mean F'dian Mi Max ’Etandard Excess Kurtosis ’Ekwn-ss Number of ‘

Deviation Observations

Used

Boundary Spanning Propensity 0,000] 0,102 3,797 1,402 1,000 1,083 -0,637] 175,000
Trust and Leadership Change 0,000} 0,201 -2,943 1,609 1,000] 0,599 -0,762) 175,000|
Positive about Hybrid VET 0,000} 0,172} -2,793) 0,223} 175,000]
ial Role Models 0,000 0,299 2,597} 1,265 1,000 0615 -0,848 175,000
Managers Support 0,000) 0,331 2,254 1,193] 1,000] -0.172] 0,685 175,000|
0,000 0,447] 6,030 0,447| 1,000] 14,310 -3,256] 175,000|
Motivation 0,000 0,000 ~6.069) 1,040 1,000 1 1,7g| 2,581 175,000
OpenSetUp 0.000] 0,079 -3.459) 1,673 1,000 0.367] __-0.475| 175,000]
P i 0,000 0,056 -3.586) 1,251 1,000 1885 1,122 175,000
Perception Digital T i 0,000 0,102 -5.066] 0,845] 1,000 6849 2,034 175,000
Positive about New Philosophy 0,000) 0,079 3,014 1,363| 1,000] 0408] 0767 175,000|
Role Manager Yes/No 0,000 0,734 0,734 1,558| 1,000] 1.477| 0,831 175,000|
[BI paced learning 0,000 -0,107] 2,492 . -0,202] 0,019 175,000
SocialLearni 0,000 2.864] 1165 175,000]
Sustainability 0,000 1457 1,222 175,000
Trainers Relational Abilities 0.000] ] ] 1,649 1,030 175,000
\Virtual Learning Propensity 0,000] 0,152 2,893 1,746 1,000] 0,588| -0.701] 175,000]

Table 51: Construct characteristics — Meta model

The original variables weights used for the constructs can be seen in Table 52.
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Table 52: Original variables used for latent constructs, outer weights — meta model

Convergent validity is measured by AVE (Table 31) and is given as all values are above 0,5.

Construct internal consistency is shown by table 31 as well. CR is between 0,7 and 0,95 as
per Legate et al. (2021). It is obvious that Cronbach’s Alpha and Rho A are weak for
BOUNDARY SPANNING PROPENSITY, POSITIVE ABOUT NEW PHILOSOPHY and
BLENDED/INDIVIDUALLY PACED LEARNING. PEOPLE ORIENTED SETUP’s
weakness has already been discussed in chapter 4. However, AVE is >0,5, ClI is sufficient and
in an exploratory setting like the one of this DBA thesis, the constructs can be used, albeit with

prudence.
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Cronbach's [rho_A Composite |Avsrage
Alpha Reliability |Variance
Extracted
(AVE)
Boundary Spanning Propensity 0,539 0,548 0,811 0,683
Trust and Leadership Change 0,816 0,826 0,878 0,643
Positive about Hybrid VET 1,000 1,000 1,000 1,000
ial Role Models 1,000 1,000 1,000 1,000
Support 1,000 1,000 1,000 1,000
MethodUseCases 1,000 1,000 1,000 1,000
0,728 0,779, 0,845 0,649
OpenSetUp 0,719 0,723 0,842 0,641
PeopleOri Jp 0,588 0,885 0,766 0,536
ption Digital Ti i 0,776 0,776 0,899 0,817
Positive about New Phil 0,630 0,662 0,841 0,727
Role Yes/No 1,000 1,000 1,000 1,000
paced learning 0,523 0,590 0,800 0,669
SocialLearning 0,709 0,726 0,818 0,532
1,000 1,000 1,000 1,000
Trainers i Abilities 0,821 0,822 0,882 0,651
Virtual Learning Propensity 0,804 0,811 0,873 0,632

Table 53: Construct reliability and validity — meta model

Discriminant validity as per Table 54 can be measured via HTMT (Hair et al., 2020; Legate
et al, 2021), which should be <0,85. HTMT shows outer model discriminant validity.
Furthermore, Fornell-Larcker criterion as per Table 54 is fulfilled: the table shows that square
roots of AVE vs. latent variable correlation are higher than maximum correlation with any other

construct (J. Hair et al., 2017).
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Table 54: HTMT and Fornell-Larcker Criterion - meta

model
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7. Establishment of PLS-SEM Meta Model

The full model can be seen in Figure 41.

In-Sample predictive ability can be assessed with R Square of the endogenous variables. It
may differ from the Social Learning-only model of Chapter 5 of this appendix, as now more

constructs interrelate.

The in-sample predictive ability is moderate for TRUST AND LEADERSHIP CHANGE,
PERCEPTION DIGITAL TRANSFORMATION, POSITIVE ABOUT NEW PHILOSOPHY,
SUSTAINABILITY. It is low regarding BOUNDARY SPANNING PROPENSITY,
METHOD USE CASE, BLENDED/INDIVIDUALLY PACED LEARNING and SOCIAL
LEARNING (Legate et al., 2021).

With respect to the doctoral thesis under way, these are interesting values.

R Square
Boundary Spanning Propensity 0,152
Trust and Leadership Change 0,347
MethodUseCases 0,126
Perception Digital Transformation 0,366
Positive about New Philosophy 0,493
Blended/Individually paced learning 0,046
SocialLearning 0,243
Sustainability 0,462
Trainers Relational Abilities 0,323
Virtual Learning Propensity 0,357

Table 55: In-sample predictive ability (R?) - meta model

Essentially, half of POSITIVE ABOUT NEW PHILOSOPHY can be explained by the model
(49,3%), while SUSTAINABILITY is explained to the amount of 46,2%. About a third of the
constructs PERCEPTION DIGITAL TRANSFORMATION, TRUST AND LEADERSHIP
CHANGE, TRAINERS RELATIONAL ABILITIES as well as VIRTUAL LEARNING
PROPENSITY can also be explained within this case.

It is worthwhile noting that this meta model explains TRUST AND LEADERSHIP CHANGE
much more comprehensively than the social learning model established in chapter 5 of this
appendix alone. In other words, MANAGERIAL ROLE MODELS with beta=0,457 and
VIRTUAL LEARNING PROPENSITY (beta = 0,202) have a strong influencing position in

this meta model.

How to assess this inner model qualitatively? Following the procedure described in chapter 5

of this appendix, we look at different quality indicators.
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Assessment for multicollinearity is done by VIF (Table 56) and looks fine (threshold level
<3).
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Table 56.: Multicollinearity inner meta model (VIF)
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Unfortunately, the values are rather in the 0,1 to the 0,4 range. The strongest beta is shown from
MANAGERIAL ROLE MODELS to CHANGE CULTURE LEADERSHIP AND TRUST

(beta = 0,456). Still, in such exploratory research context, a model like this adds value.

Indirect effects can also be measured:

Specific

Indirect

Effects
Managerial Role Models -> Blended/Individually paced learning -> Virtual Learning Propensity -> Sustainability 0,013
Managerial Role Models -> Trust and Leadership Change -> Virtual Learning Propensity 0,092
Motivation -> MethodUseCases -> Perception Digital Transformation 0,095
Motivation -> MethodUseCases -> Boundary Spanning Propensity 0,073
OpenSetUp -> Trainers Relational Abilities -> Sustainability -0,027
Managerial Role Models -> Trust and Leadership Change -> Virtual Learning Propensity -> Positive about New Philosophy -> Sustainability 0,003
Managers Support -> Positive about New Philosophy -> Sustainability 0,026
MethodUseCases -> Boundary Spanning Propensity -> SocialLearning 0,053
Blended/Individually paced learning -> Virtual Learning Propensity -> Positive about New Philosophy -> Sustainability 0,007
PeopleOrientedSetUp -> Trust and Leadership Change -> Virtual Learning Propensity 0,061
Motivation -> Trainers Relati | Abilities -> inability -0,038
PeopleOrientedSetUp -> Trust and Leadership Change -> Virtual Learning Propensity -> Sustainability 0,017
PeopleOrientedSetUp -> Trainers Relational Abilities -> SociallLearning 0,042
OpenSetUp -> Boundary Spanning Propensity -> SocialLearning 0,070
Managerial Role Models -> Blended/Individually paced learning -> Virtual Learning Propensity -> Positive about New Philosophy 0,009
Positive about Hybrid VET -> Virtual Learning Propensity -> Positive about New Philosophy -> Sustainability 0,011
PeopleOrientedSetUp -> Trust and Leadership Change -> Virtual Learning Propensity -> Positive about New Philosophy -> Sustainability 0,002
Managerial Role Models -> Trust and Leadership Change -> SocialLearning 0,122
Trust and Leadership Change -> Virtual Learning Propensity -> inability 0,054
Trust and Leadership Change -> Virtual Learning Propensity -> Positive about New Philosophy 0,040
Blended/Individually paced learning -> Virtual Learning Propensity -> Positive about New Philosophy 0,043
Motivation -> MethodUseCases -> Boundary Spanning Propensity -> SocialLearning 0,019
Role Manager Yes/No -> Positive about New Philosophy -> Sustainability 0,035
Trust and Leadership Change -> Virtual Learning Propensity -> Positive about New Philosophy -> Sustainability 0,006
PeopleOrientedSetUp -> Trust and Leadership Change -> Virtual Learning Propensity -> Positive about New Philosophy 0,012
OpenSetUp -> Trainers Relational Abilities -> SocialLearning 0,047
PeopleOrientedSetUp -> Trust and Leadership Change -> SocialLearning 0,081
Managerial Role Models -> Blended/Individually paced learning -> Virtual Learning Propensity 0,047
Managerial Role Models -> Blended/Individually paced learning -> Virtual Learning Propensity -> Positive about New Philosophy -> Sustainabi| 0,001
Positive about Hybrid VET -> Virtual Learning Propensity -> Sustainability 0,099
Positive about Hybrid VET -> Virtual Learning Propensity -> Positive about New Philosophy 0,073
Blended/Individually paced learning -> Virtual Learning Propensity -> inability 0,059
Virtual Learning Propensity -> Positive about New Philosophy -> Sustainability 0,031
Managerial Role Models -> Trust and Leadership Change -> Virtual Learning Propensity -> Positive about New Philosophy 0,018
Motivation -> Trainers Relational Abilities -> SocialLearning 0,066
PeopleOrientedSetUp -> Trainers Relational Abilities -> Sustainability -0,024
Positive about Hybrid VET -> Positive about New Philosophy -> Sustainability 0,059
Managerial Role Models -> Trust and Leadership Change -> Virtual Learning Propensity -> Sustainability 0,025

Table 58: Specific indirect effects - meta model
Effect size of predictive ability (f*) can also be assessed. It is medium to low (Legate ef al.,

2021). For all values of Table 59 shown in green it is medium.
Medium predictive ability effect size is a given for

e Motivation = Trainers relational abilities

e Managerial Role Models = Trust and Leadership changes

e Positive [attitude] about hybrid VET = Virtual learning propensity

e Positive [attitude] about hybrid VET > Positive [attitude] about new philosophy

e Positive [attitude] about hybrid VET > Perception regarding Digital Transformation
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Out-of-sample predictive ability Q? root mean squared error showed smaller than for the naive

linear model, against which it was benchmarked.

PLS Predict RMSE MAE MAPE Q?_predict
y_ ing_across_training_centers 0,954 0,759 26,775 0,051
y_ ing_ S 0,851 0,666 21,617 0,104
culture_change_perception_leadership 1,004 0,775 32,741 0,148
culture_change_perception_trust 1,010 0,785 33,996 0,193
culture_change_eval_trust 0,951 0,716 27,098 0,206
culture_change_eval_leadership 0,948 0,729 29,931 0,270
activity_} y_ ing_cognitive_t 0,614 0,397 12,139 0,023
culture_change_perception_hybrid_collab 0,669 0,500 14,658 0,188
culture_change_perception_hybrid_app! i i 0,656 0,499 14,533 0,258
culture_change_eval_philosophy 1,080 0,874 39,256 0,162
culture_change_eval_hybrid_collab 0,741 0,548 19,241 0,451
Learnpreference_Self_paced 1,176 0,986 40,257 0,005
Leanpreference_blended 0,914 0,712 26,960 0,033
P ical_p! ) i 0,788 0,620 18,868 0,082
practical_preference_Tandem 0,811 0,552 21,342 0,049
L p X ity_based 1,025 0,826 33,765 0,090
ical_p  k itati 1,031 0,766 31,491 0,052
y_S ing_r for. 1,739 1,335 infinite| 0,328
condition_| y_ ing_Abi 0,919 0,734 25,955 0,201
condition_boundary_spanning_Abi 0,888 0,657 23,546 0,121
condition_boundary_spanning_Abi 0,814 0,639 20,919 0,207
condition_| y_ ing_/ 0,883 0,698 24,285 0,150
ical_p  TTT_ ity_I 1,025 0,816 33,853 0,182
|_p  TTT_ ity_{ gy 0,903 0,676 26,705 0,149
Learnpreference_virtual_course 0,992 0,791 32,788 0,196
practical_preference_VT_central 1,059 0,840 35,126 0,148
Linear Model Naive Predict RMSE MAE MAPE Q2_predict
y_ ing_across_training_centers 0,962 0,755 26,143 0,035
y_ ing_( S 0,890 0,710 22,739 0,019
culture_change_perception_leadership 1,010 0,774 32,114 0,138
culture_change_perception_trust 1,028 0,818 34,429 0,164
culture_change_eval_trust 0,936 0,698 25,827 0,231
culture_change_eval_leadership 0,868 0,670 26,705 0,389
activity_} y_ ing_cognitive_t 0,596 0,421 11,841 0,078
culture_change_perception_hybrid_collab 0,708 0,545 15,636 0,092
culture_change_perception_hybrid_app! i i 0,698 0,525 15,320 0,162
culture_change_eval_philosophy 1,099 0,885 38,995 0,133
culture_change_eval_hybrid_collab 0,774 0,547 19,039 0,402
Learnpreference_Self_paced 1,174 0,980 38,254 0,007
Leanpreference_blended 0,942 0,732 27,526 -0,027
ical_p » _ 0,798 0,628 18,489 0,059
practical_preference_Tandem 0,845 0,597 22,517 -0,034
Learnp X ity_based 1,074 0,855 34,162 0,001
ical_p  t itati 1,066 0,806 32,624 -0,014
y_ ing_t _for_ inabilif 1,730 1,326 infinite| 0,335
condition_| y_ ing_Abilities_Selfreflexion 0,963 0,751 26,466 0,123
condition_| y_ ing_Abilities_comm 0,912 0,691 24,269 0,072
condition_boundary_spanning_Abi 's_MethoDid 0,854 0,680 22,008 0,126
condition_| y_ ing_Abilities_Soci 0,914 0,713 24,669 0,091
P ical_p > TTT_ jity_! 1,054 0,827 34,385 0,134
ical_p  TTT_ ity_{ gy 0,941 0,722 27,560 0,078
Learnpreference_virtual_course 1,030 0,805 33,162 0,134
practical_preference_VT_central 1,064 0,842 34,076 0,139
Delta (PLS Predict - Linear Modelling Predict) RMSE MAE
Y ing_across_training_centers -0,008 0,004
Y. ing_ s -0,039) 0,044
culture_change_perception_leadership -0,006 0,001
culture_change_perception_trust -0,018 -0,033
culture_change_eval_trust 0,015 0,018
culture_change_eval_leadership 0,081 0,059
activity_| y_ ing_cognitive_t 0,018 -0,024
culture_change_perception_hybrid_collab -0,038 -0,045)
culture_change_perception_hybrid_app! i i -0,041 -0,026
culture_change_eval_phil -0,019 -0,011
culture_change_eval_hybrid_collab -0,032 0,001
Learnpreference_Self_paced 0,001 0,006
Leanpr _| -0,028 -0,020
ical_p » X -0,010 -0,007
|_p _Tandem -0,035 -0,045
Learnp X ity_based -0,049 -0,029
P ical_p | itati -0,035 -0,041
y_ ing_t _for. inabilif 0,009 0,009
_| Y_ _Abili -0,044 -0,017
condition_| y_ ing_Abi -0,024 -0,035
condition_boundary_spanning_Abi -0,040 -0,041
jtion_| E ing_Abilities_Soci -0,030] -0,016
p ical_p > TTT_ jity_! -0,030 -0,011
P ical_p  TTT_ ity_{ gy -0,037 -0,046
Learnpreference_virtual_course -0,038 -0,014
practical_preference_VT_central -0,005 -0,002

Table 60: Out-of-sample predictive ability - meta model
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In summary, we have a model which is quite robust for an exploratory setting.

The model corroborates the findings of previous quantitative analysis of the DBA thesis; yet it

shows several new aspects as to interrelation. In the following, beta and p can be seen:

beta P Values
Boundary Spanning Propensity -> SocialLearning 0,260 0,001
Trust and Leadership Change -> SocialLearning 0,268 0,001
Trust and Leadership Change -> Virtual Learning Propensity 0,202 0,005
Positive about hybrid VET -> Perception Digital Transformation 0,381 0,000
Positive about hybrid VET -> Positive about New Philosophy 0,379 0,000
Positive about hybrid VET -> Virtual Learning Propensity 0,368 0,000
Managerial Role Models -> Trust and Leadership Change 0,456 0,000
Managerial Role Models -> Perception Digital Transformation 0,189 0,027
Managerial Role Models -> Blended/Individually-Paced Learning 0,215 0,004
Managerial Role Models -> Sustainability 0,182 0,009
Managers Support -> Positive about New Philosophy 0,167 0,017
Managers Support -> Sustainability 0,318 0,000
MethodUseCases -> Boundary Spanning Propensity 0,205 0,044
MethodUseCases -> Perception Digital Transformation 0,268 0,014
Motivation -> MethodUseCases 0,355 0,011
Motivation -> Trainers Relational Abilities 0,335 0,004
OpenSetUp -> Boundary Spanning Propensity 0,268 0,001
OpenSetUp -> Trainers Relational Abilities 0,238 0,002
PeopleOrientedSetUp -> Trust and Leadership Change 0,303 0,000
PeopleOrientedSetUp -> Trainers Relational Abilities 0,213 0,011
Positive about New Philosophy -> Sustainability 0,156 0,032
Role Manager Yes/No -> Positive about New Philosophy 0,222 0,000
Blended/Individually-Paced Learning -> Virtual Learning Propensity 0,218 0,001
Trainers Relational Abilities -> SocialLearning 0,198 0,042
Trainers Relational Abilities -> Sustainability -0,113 0,066
Virtual Learning Propensity -> Positive about New Philosophy 0,199 0,007
Virtual Learning Propensity -> Sustainability 0,269 0,000

Table 61: beta and p for model on virtual learning

The arrow between TRAINERS RELATIONAL ABILITIES - SUSTAINABILITY was

eliminated in view of the p value above.

What can we learn from this model?

The different areas of the model can be seen in Figure 41 as well.

e Training Methods (“Activities”), trainers’ motivation (“Willingness”) and trainers’

abilities (Roberts and Beamish, 2017, p. 513).
e Boundary Spanning and Social Learning
e Collective Culture & Leadership
e Individual New Work Mindset
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e Role Manager Yes/no as control variable
e Sustainability/Departmental resilience as separate area.
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Figure 41: Meta model areas
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In summary, in this case it can be shown that BOUNDARY SPANNING PROPENSITY
correlates with SOCIAL LEARNING (beta = 0,260**). SOCIAL LEARNING is further
influenced by TRAINERS RELATIONAL ABILITIES (beta = 0,198%) and TRUST AND
LEADERSHIP CHANGE (beta = 0,268**):

Final PLS-SEM model on boundary spanning in times of digital transformation
beta and (p in brackets)

Culture & Leadership

Setup

Training Method
andActivites 0,213* 0,189* 0,167*
0,017)

(0,011) (0,027)
Open Setup
ox 0,156* 0,222*
0,238 (0,032) (0,000)

(0,002) Trainersbilities

0323 relational 0,198**
(0,042)

0,268*
(0,014)

0,355*
(0,012) (0,005)

0a26Motivation

sity New Work Mindset
Boundanfpanning
& Socialearning

Trainers
motivation
(Willingne}s

Figure 42: Social Learning

Final PLS-SEM model on boundary spanning in times of digital transformation
beta and (p in brackets)

Culture & Leadership
Setwp
Training Method
andActivites 0,213* 0,189* 0,167

(0,011) (0,027) (0,017)
Open Setup
ox 0,156* o,zzz'%
0,238 (0,032) (0,000)

(0,002) Trainersbilities

0,198**
(0,042)

0,268*
(0,014)

0,355* Virtual

(0,011) (0,005) 0357 leaming
Propensity

026N

New Work Mindset

Boundanfpanning s
& Socialearning Hybrid VET

Trainers
motivation
(Willingneks

Figure 43: Boundary Spanning Propensity
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BOUNDARY SPANNING PROPENSITY (Figure 43) is dependent on how training
activities are set up (USE CASES (beta= 0,205*), OPEN SET-UP (beta = 0,268%*)). This
new construct of BOUNDARY SPANNING PROPENSITY — which is different from the
previously established boundary spanning characteristics — is significantly independent

of the role MANAGER/NON-MANAGER.

Final PLS-SEM model on boundary spanning in times of digital transformation
beta gnd (p b orackets)

Culture & Leadership

Tralning Methods N
and Activites

Trainers abilities

New Work Mindset

Boundary Spanning

Trainars & Soclal Learning
motivation

{Willingness]

Figure 44: Managers influence on learning and change

MANAGERIAL ROLE MODELS contribute (beta = 0,456**) to a TRUST AND
LEADERSHIP CHANGE which in return helps explain (beta = 0,268**) SOCIAL
LEARNING (Figure 44).

It can be confirmed that BOUNDARY SPANNING PROPENSITY remains — equal to
BOUNDARY SPANNING CHARACTERISTICS as defined in previous memos — unrelated
to a POSITIVE (attitude) TO HYBRID LEARNING, PERCEPTION OF DIGITAL
TRANSFORMATION and SUSTAINABILITY of VET operations.
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Final PLS-SEM model on boundary spanning in times of digital transformation
bata and (p in brackets)

Culture & Leadership

Tralning Methods
and Activites

MNew Work Mindset
Boundary Spanning

Trainers & Soclal Learning

motivation
{Willleng:

Figure 45: Digital Transformation

The perception of DIGITAL TRANSFORMATION in vocational education and training
correlates with a POSITIVE (attitude) TO HYBRID VET (beta = 0,381%*). As per Figure 45,
it also becomes manifest via METHOD USE CASES (beta = 0,268*) and MANAGERIAL
ROLE MODELS (beta = 0,189%).

Final PLS-SEM model on boundary spanning in times of digital transformation
beta and (p in brackets)

Culture & Leadership

P
Training Method
andActivites 0,213* 0,189*

(0,011) (0,027)
Open Setup %
ox 0,156* 0,222*
0,238 (0,032) (0,000)

Trainersabilities

Trainers
0,198**
(0,042)

(0,014)

(0,011)

0126Motivation

New Work Mindset

Boundanfpanning

Trainers & Socialearning

motivation
(Willingne}s

Figure 46: Sustainability of VET operations
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A VIRTUAL LEARNING PROPENSITY contributes to SUSTAINABILITY of VET
operations (aka organizational resilience) with beta = 0,269** (see Figure 46). Besides
VIRTUAL LEARNING PROPENSITY, SUSTAINABILITY is explained by MANAGERIAL
ROLE MODELS (beta = 0,182%%*), the positive attitude about NEW LEARNING
PHILOSOPHY (beta 0,156*) and MANAGERS SUPPORT (beta = 0,318**), to only name the
direct indicators. In total, 46,2% of the variance of SUSTAINABILITY is explainable by
constructs. While the POSITIVE (attitude) ABOUT NEW LEARNING PHILOSOPHY was
also able to explain SUSTAINABILITY in the Poisson analysis, TRUST AND LEADERSHIP
CHANGE as an influencer of SUSTAINABILITY according to formerly established equations,
could not be confirmed via PLS-SEM analysis directly. In case of a VIRTUAL LEARNING
PROPENSITY, they do influence SUSTAINABILITY with beta = 0,054.

Here is a lesson regarding impact (Figure 46): All three managerial behavior constructs
(MANAGERIAL ROLE MODELS (indirectly, beta = 0,035), ROLE MANAGER/NON-
MANAGER and MANAGERS SUPPORT) contribute, directly or indirectly, to the perception
of SUSTAINABILITY of VET operations. Both the ROLE OF MANAGER/NON-
MANAGER (beta = 0,222*%*) itself and the MANAGERIAL SUPPORT (0,167%*) influence the
POSITIVE (attitude) ABOUT NEW PHILOSOPHY perception. Another lesson on impact
from a managerial perspective! Almost half of the variance of a POSITIVE (attitude) about
NEW PHILOSOPHY can be explained (R? = 49,3%).

Besides the two constructs mentioned above, a VIRTUAL LEARNING PROPENSITY of
trainers (beta = 0,199**) and a POSITIVE (attitude) ABOUT HYBRID VET (beta = 0,379%%*)
heavily influence it (indirectly) from the perspective of an individual mindset level (see Figure

47).

365



Barbara OFSTAD

Final PLS-SEM model on boundary spanning in times of digital transformation
beta and (p in brackets)
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Figure 47: Individual mindset

8. Discussion

In this case study’s, PLS-SEM based, meta model, a positive attitude towards boundary

spanning, i.e., boundary spanning propensity, leads to social learning.

Contrary to extant literature, where effective leaders bridge social and cultural boundaries
(Emnst and Yip, 2009a) and corporate headquarter managers help smoothen and grease
internally (Birkinshaw et al., 2017), boundary spanning as a task rather associated with
management and leadership could not be confirmed by this PLS-SEM model per se. (Previous
multiple regression, which incorporated a slightly different, more person-oriented definition of

“boundary spanner characteristics”, was, however, congruent with extant literature.)

Yet, what was clearly visible in the meta model of this case does indeed correspond to scientific
research on learning theory and digital transformation: we see a department in transition to
virtual learning, fueled by cultural changes: leadership and trust changes, virtual learning
becomes available, hybrid VET is discussed, and a new philosophy is introduced. Here,
managerial role models can help influence this new culture. Acknowledged usefulness of virtual
learning (i.e., new forms of learning) influences the assessment of departmental sustainability,
the so-called organizational resilience mentioned before. It is the acknowledged impression of
being future proof, which is the aim of many endeavors of the team, be it the new philosophy

of learning and teaching, be it managerial support regarding this philosophy and managerial
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role models regarding boundary spanning across training centers. While managerial role
models of this sort do not contribute to boundary spanning propensity (of survey respondents),
these role models do contribute (beta = 0,456) to trust and leadership change. Such culture
change, in return, influences the acknowledged usefulness of virtual trainings, and indirectly,

sustainability (sum of indirect effects = 0,042).

The different dimensions of culture change — which management strives to influence in order
to aspire to an ecosystem approach of learning while breaking the boundaries across training
centers and reaching out to customers — show an organization in transition, in short: Gong and
Ribiere’s (2021) “fundamental change process”, where collaboration across and management
of boundaries (Kazim, 2019) are paramount to succeed, whereas new learning models, in
ecosystems and communities, become apparent (Schuchmann and Seufert, 2015; Widmann et

al., 2016; Ernst and Yip, 2009b).

Such culture change is required to prepare the VET organization for resilience. In this context
the different training centers act as loosely coupled systems (Weick, 1976) the synergies of
which could be combined in a mostly virtual manner to allow for individual, team level and
organizational level learning (Schuchmann and Seufert, 2015). This — sometimes — improvised
change (Orlikowski and Hofman, 1997) and certainly continuously improved process [in this
case: from formal trainings (prior to 2018) to virtual, individual nuggets via DLP, to “new
normal great teaching” sessions (2020) via trainer-to-trainers up to “learning days” introduced
in fall 2021] reflects on what Morgan (1998) calls an open system learning organization, with
managers as connecting agents and information processing as source for intelligence and

SUCCECSS.

Alas, another hypothesis of the qualitative study cannot be proven. It is not possible based on
the data of this study to statistically explain DT (as defined here) by organizational resilience

or vice versa.

Via Poisson analysis, organizational resilience was shown to significantly (p <,001) depend on
leadership and trust (beta = 0,143**) and to depend on the new VET philosophy (beta =
0,130**) as predictors, explaining variance in n=111 cases (N=172). This could be confirmed
by this PLS-SEM meta model. In other words: leadership and trust (sum of indirect effects
= 0,061) as well as shared values (new philosophy, beta = 0,156) make individuals feel

more positive about the department’s future, fueled by managers’ support.
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As to the interrelation of confidence in organizational resilience and aspects of culture
change, leadership, trust, and shared values, it constitutes an explorative finding of the
qualitative part of this research study and is confirmed by the quantitative part. This
corresponds to Vogus and Sutcliffe’s (2007, p. 3420) assessment that, if a resilient organization
needs not to exhibit optimism, its representatives should certainly exhibit positiveness or

“hope’"

Leadership and trust, but also the new VET learning philosophy need to be carefully observed
for how the team buys into them. In this respect, managers are vital for carrying across the right
messages and a trustful, inspiring attitude (Schwarzmiiller et al., 2018), whatever crisis
(COVID) or challenge (upskilling of adult employees, new forms of VET) may come up. Such
responsibility can be shared by management and other boundary spanners to ensure the

organizational unit is set up well for the future.

9. Conclusion

In the introduction, it was stated that previous analysis methods did not fully explain conditions,
motivations, and activities of trainers’ boundary spanning in a complex model: boundary
spanning characteristics, digital transformation and organizational resilience could be modeled,

without, however, putting these three constructs in direct interdependency.

PLS-SEM brings about this interrelatedness. While a direct correlation among boundary
spanning, digital transformation and sustainability of VET operations can still not be
established, indirect influence can be made visible. The constructs remain separate, whereas
PLS-SEM can help put together a complex model which explains indirect and direct effects
from boundary spanning to social learning, from culture change in terms of leadership and trust
to virtual learning and sustainability while spanning the room towards what is perceived in the
department as digital transformation. It clearly shows the influencing constructs and their

power.

For management this means that their acting as role models regarding boundary spanning across
local training centers helps foster social learning, virtual learning, and indirectly, sustainability
and carry across authentically a new philosophy. But the individual trainers’ mindsets cannot
be neglected. Being positive about hybrid VET has an influence regarding the perception of

digital transformation and fuels the attitude about virtual learning and the new philosophy.
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Recruiting and promoting the right individuals to managers and to boundary spanners is

therefore relevant for mastering change, learning and success of the case at hand.
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11. Addendum of Appendix 4
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Figure 48: Initial model on Social learning including formative and instructive outer model
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Figure 49: Final model on Social Learning including outer and inner model
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Back cover with abstract

In a vocational education and training (VET) department of a high-tech multinational
enterprise, VET trainers need to continuously acquire new digital competencies and new
methods of teaching to ensure that apprentices enter their work life with the right skills.
Boundaries may hinder efficient exchange of know-how and team learning. In this research
context, a boundary is the border between training centers, regions, and shop floors, but also
the invisible border between old fashioned VET and new forms of learning. By exploring in a
single mixed-methods case study how high-quality collaboration across intra-organizational
boundaries fosters organizational resilience and learning, the manager of a VET department,
i.e., the author of this thesis makes an original contribution to organizational behavior and
change management theories by answering the research question about understanding how and
why boundary spanning occurs between traditional VET and new forms of education in the

context of digital transformation to secure sustainability of operations.

Keywords: Boundary spanning, culture change, digital transformation, learning, mixed

methods, organizational resilience, vocational education and training

Dans un service d’apprentissage d une grande entreprise multinationale dans le secteur de la
haute technologie, les instructeurs doivent acquérir de maniére constante des nouvelles
compétences digitales ainsi que des nouvelles méthodes d’enseignement afin d’assurer que les
apprentis entrent leurs vies professionnelles avec le savoir-faire adéquat. Des limites — la
notion anglaise de « boundaries » — peuvent empécher [’échange de savoir-faire et
d’apprentissage. Dans le contexte de cette recherche, les « boundaries » sont les bornes entre
des centres d’apprentissages, des régions, des ateliers productifs, mais aussi les bornes
invisibles entre apprentissage traditionnel et des nouvelles formes d’apprendre. En explorant
par une étude de case singuliere et par des méthodes mixtes comme la collaboration de haute
qualité puisse augmenter la résilience et les connaissances organisationnelles, le manager d’un
service d’apprentissage, ¢ est-a-dire [’auteure de ce doctorat, rend une contribution originelle
a la théorie de comportement organisationnel et du management de change en répondant a la
question de recherche comment et pourquoi s’effectue le « boundary spanning » de
l’apprentissage traditionnel a travers les nouveaux méthodes d’éducation face a la

transformation digitale afin de soutenir les opérations.

Mots clés : apprentissage, boundary spanning, changement de culture, méthodes mixtes,

résilience organisationnelle, transformation digitale
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