
 
 
 

 

 
 
 

ESCUELA INTERNACIONAL DE DOCTORADO 
Programa de Doctorado en Ciencias Sociales 

 
 

Innovation calling! Building a framework for measuring 
collaboration effects in software development: The influence 

of leadership through organisational and team mediating 
effects on initiative 

and learning during COVID-19. 
 

Autor: 
M.Sc. Laura Sophie Aichroth 

 
Directores: 

Dr. D. Laura Campoy 
Dr. D. Mandy Nuszbaum 

 
 

Murcia, May 2022 





 
  

AUTHORIZATION OF THE DIRECTORS OF THE THESIS   
FOR SUBMISSION   

  

  

Prof. Dr. Laura Campoy and Prof. Dr. Mandy Nuszbaum as Directors of the 

Doctoral Thesis “Innovation calling! Building a framework for measuring collaboration 

effects in software development: The influence of leadership through organizational 

and team mediating effects on initiative and learning during COVID19.” by Mrs. Laura 

Sophie Aichroth in the Programa de Doctorado en Ciencias Sociales, authorizes for 

submission since it has the conditions necessary for his defense.  

Sign to comply with the Royal Decree 99/2011, in Murcia, December 9, 2021.  

  

  

  

  

  

 Prof. Dr. Laura Campoy    

  

  
  

 

Prof. Dr. Mandy Nuszbaum  





Destruction is essential to
construction. If we want to build the
new, we must be willing to let the
old burn.

Glennon Doyle
Untamed





ABSTRACT
Building on the co-evolutionary model of team research and the findings on team
collaboration in Germany during the COVID-19 pandemic, this dissertation project
focuses on leadership and its effects in the area of software development during
the pandemic. For this purpose, comprehensive literature research was carried out,
and two consecutive studies were conducted. The first study examined the role of
perceived transformational leadership on organisational initiative and the mediating
effect of organisational psychological safety. In addition, the moderating effect of pos-
itive leadership in the first stage was analysed. The second study focused on the effect
of team-level transformational leadership on individual learning and the mediating
effect of Teamwork Quality (TWQ) and the High-Performance-Team (HPT) model.
In addition, themoderating effect of team interventionswas investigated in the second
stage. Specifically, data were analysed using Partial Least Square (PLS)-Structural
Equation Modeling (SEM) for data collected from 121 employees for the first study
and 224 employees for the second study through convenience sampling in one-wave
approaches to capture the current perceptions in this unique collaboration situation.
For the first study, the results point to transformational leadership partially effecting
organisational initiative through organisational psychological safety. The the second
study results do not support team-level transformational leadership influencing indi-
vidual learning through TWQ, although the results do support partly influencing it
through HPT. No moderating effects were found in either study. This research project
is among the first to examine the perception of the role of leadership and effects via
organisational and team mediators on individual behaviour in software development
in Germany, particularly during the disruptions caused by the COVID-19 pandemic.
Partially in line and partially in contrast to previous findings, lessons can be derived
from the findings for leaders and all individuals working in software development, as
well as for leadership, organisational and team development. In addition, the results
point to avenues for future research efforts in the area of software development,
which is an increasingly growing and important feature for economy and society.

Keywords: software development; transformational leadership; organisational psy-
chology; COVID-19





RESUMEN
Basándose en el modelo coevolutivo de investigación de equipos, así como en los
hallazgos sobre la colaboración en equipo en Alemania durante la pandemia de
COVID-19, este proyecto de tesis se centra en el liderazgo y sus efectos en el ámbito
del desarrollo de software durante la pandemia. Para ello, se llevó a cabo una exhaus-
tiva investigación bibliográfica y se realizaron dos estudios consecutivos. El primer
estudio examinó el papel del liderazgo transformacional percibido en la iniciativa
organizativa y el efecto mediador de la seguridad psicológica organizativa en este
efecto. Además, se analizó el efecto moderador del liderazgo positivo en la primera
etapa. El segundo estudio se centró en el efecto del liderazgo transformacional a
nivel de equipo sobre el aprendizaje individual y el efecto mediador de la calidad del
trabajo en equipo (TWQ) y los niveles de equipo de alto rendimiento (HPT) sobre
estas vías. Además, en la segunda etapa se investigó el efecto moderador de las inter-
venciones del equipo. En concreto, los datos se analizaron mediante un modelo de
ecuaciones estructurales de mínimos cuadrados parciales (PLS-SEM) para los datos
recogidos de 121 empleados para el primer estudio y 224 empleados para el segundo
estudio mediante un muestreo de conveniencia en enfoques de una ola para captar
la percepción actual en esta situación de colaboración única. Para el primer estudio,
los resultados apuntan a que el liderazgo transformacional influye parcialmente
en la iniciativa organizativa a través de la seguridad psicológica organizativa. Los
resultados del segundo estudio no apoyan que el liderazgo transformacional a nivel
de equipo influya en el aprendizaje individual a través de la TWQ, mientras que sí lo
hace parcialmente a través de la HPT. En ambos estudios no se encontraron efectos
moderadores. Se trata de uno de los primeros estudios que examina la percepción
del papel del liderazgo y los efectos a través de los mediadores organizativos y de
equipo sobre el comportamiento individual en el desarrollo de software en Alemania,
especialmente durante las perturbaciones causada por la pandemia COVID-19. En
parte en consonancia y en parte en contraste con los hallazgos anteriores, de los
resultados se pueden derivar lecciones para los líderes, pero también para todos los
individuos que trabajan en el desarrollo de software, así como para el desarrollo
del liderazgo, la organización y el equipo. Además, los resultados señalan vías para
futuros esfuerzos de investigación para el área de desarrollo de software, que está
creciendo cada vez más y es importante para la economía, pero también para la
sociedad.

Palabras claves: desarrollo de software; liderazgo transformacional; psicológica orga-
nizativa; COVID-19
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1. INTRODUCTION

‘No crisis in recent history has shaken the world the way coronavirus has’ (Bapuji
et al., 2020, p. 1067).

The pandemic has sped up digital transformation, taking place at an unpreced-
ented pace throughout all industries (George, Lakhani & Puranam, 2020). Not only
recently, but especially since the beginning of the COVID-19 pandemic, organisations
and team constellations have had to become increasingly flexible, changing team
compositions and forms of collaboration at shorter notice to deal with changing
conditions (George, Lakhani & Puranam, 2020; Kozlowski & Ilgen, 2006). With
this, all organisations face highly competitive and dynamic environments (Newman
et al., 2020). However, in the technical environment, the socio-emotional aspects of
collaboration have rarely been given any attention (Poth, Kottke & Riel, 2021).

From a market or customer perspective, not only over the last decade but
especially since the pandemic began, there is an increasing need for digital solutions
in all areas to handle non-personal contact and solve problems with digital solutions
(George, Lakhani & Puranam, 2020). This goes alongside a call for more people to
work in software development, which was already a challenge before to the pandemic
(Venkatesh et al., 2020). However, the urgency has become more present since the
pandemic started, and people in all areas have been working from home (George,
Lakhani & Puranam, 2020). In a nutshell, and especially since the pandemic began,
teams have become the fundamental components of today’s organisational design,
with the result that the research literature in this field has grown rapidly over the
past two decades (e. g. Bapuji et al., 2020; Mathieu et al., 2019; Mathieu et al., 2017;
Mathieu, Wolfson & Park, 2018). As a result, the gap between the number of work to
be done and the amount of people to get the job done has started growing, especially
in software development, making skilled people a core resource for organisations. In
addition, the urgency has intensified because many software development projects
continue to fail despite increasing knowledge on the technical and collaborative
side (Venkatesh et al., 2020). Therefore, it has become essential for organisations
to adapt to become self-organised structures, collaborating through agile methods
that enable faster delivery of special software with higher user satisfaction and lower
costs (Rashid & Khan, 2018). In meeting customer needs in a timely and appropriate
manner, the organisational structure in software development has been adapted from
a process-oriented, Tayloristic organisational structure to a more people-oriented
organisational structure (Poth, Kottke & Riel, 2021).

With this, organisations have implemented team-based practices to make more
effective use of their human capital. This means that team set-ups must enable
organisations to design and reconfigure their team composition flexibly to match
people’s skills with team task requirements. Over time and in different contexts,
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teams and team members go through a constant cycle of forming and adjourning
(e. g. Bapuji et al., 2020; Mathieu et al., 2019). Within this cycle, they collaborate
and interact with others within the team and with others outside of the team since
handling complexity requires more inter-team collaboration (Cha et al., 2015). All
these experiences of collaboration change team members, teams, and their context
in a manner that is more complex than a ‘simple cause-and-effect perspective’ can
grasp (Ilgen et al., 2005, p. 519).

Focussing on the working method to handle complexity, as well as changing
fromwaterfall to agile software development approaches, was a response to the needs
of developers who were confronted with increasingly diverse challenges and increas-
ing customer demands (e. g. Birgün & Çerkezoğlu, 2019; Highsmith & Cockburn,
2001; Hoda, Salleh & Grundy, 2018; Stoica et al., 2016). The business environment
has become and continues to become more flexible and offers multiple business
opportunities, so companies need to be adaptive and take advantage of these oppor-
tunities. This rapid adaptability is only possible when companies use agile business
architectures built on flexible solutions (Stoica et al., 2016).

From an individual leadership perspective, leaders require specific competen-
cies and practices to deal with the global crisis and seek best practices to use scientific
insights in their daily lives post COVID-19, due to sustainably changing working
habits (Dirani et al., 2020). The challenge for leaders is high, especially in the area of
software development with self-organising structures and so-called agile working
methods to deal with complexity and speed of change. For a successful software
development project, coordinating or at least bringing together the experts working
in a team and supporting them when required is essential. The fact that many lead-
ers are no longer technically able to survey technical details means a need for clear
goal orientation and habituated behaviours, such as showing initiative or learning
continuously and making use of the learnings right away (Dingsoyr et al., 2016).

From an individual team member perspective, in over 50 years of software
development, the discipline has moved to increasingly complex processes, tools,
measurements, management, and documentation. This goes alongside some indi-
viduals having felt or who are feeling detached in software development. In addition,
a common tool is a shift from classical to agile collaboration methods. These methods
preserve the strictness of technical processes and best practices while helping both
stakeholders and software developers create, deliver, and maintain complex software
(Hoda, Salleh & Grundy, 2018). In addition to business-relevant and technical im-
provements, the use of agile methods goes hand in hand with less work overload for
software developers. To maintain long-term workability and employability of their
developers, traditional organisations can also use agile methods in their projects,
at a minimum to certain applicable tasks (Venkatesh et al., 2020). The importance
of healthy, motivated people is relevant since many software development projects
require the knowledge and experiences of the team members choosing the most
appropriate implementation solutions for achieving the project’s targets and meeting
customer needs (Stoica et al., 2016).
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Due to the COVID-19 pandemic, the current situation is challenging for all
parties – customers, organisations, leaders, teams, and individuals. Satisfying all
parties starts with the need to study the current perception of people already working
in the field of software development. The individual perspectives of peopleworking in
software development is especially important since the COVID-19 pandemic has also
taught us that people perceive situations differently and deal differently with change
(Bapuji et al., 2020). Due to the fluidity of collaboration in general, and precisely the
speed of changes in agile software development, this dissertation project focuses on
the perception of individuals on behaviours instead of nesting data to compare teams
or organisations. However, the generalisation of results is the target. Additionally,
people perceive leadership behaviour differently, and leaders unconsciously behave
differently in their interactions with different employees (Clarke, 2012).

Therefore, the overall question of this dissertation project is:

How do employees in software development perceive leadership behaviour, their
work environment, and individual effects in the German labour market during the
COVID-19 pandemic as an example of disruptive change?

This chapter introduces the context and challenges for this dissertation project and
outlines the relevance of and for (agile) software development. It describes the chosen
problem scope and the derived research questions. With this, this chapter summarises
the scope of this dissertation project and gives an overview of the structure of the
dissertation.

1.1. CONTEXT AND CHALLENGES
This section briefly introduces the context of this dissertation project and gives an
overviewof the current related challenges. It is structured as follows: First, it describes
a need for change and action, followed by the need for newmeasures and evaluations,
and the need to embrace complexity.

1.1.1. Need for Change and Action
Following the pandemic’s beginning at the end of 2019, the spread of the COVID-19
virus has grown exponentially. In general, there are catastrophic impacts when an
exponential system clashes with a system with constant, limited capacity like the
health care system (George, Lakhani & Puranam, 2020). The impacts of the current
crisis for individuals, businesses, and society are huge, and everyone is still trying to
make heads or tails of the crisis and adjust to it as it progresses (Bapuji et al., 2020).
Even though there were inequalities or different perceptions and experiences of
situations before, the pandemic guided awareness to those differences, primarily due
to the disproportionate consequences for individuals (George, Lakhani & Puranam,
2020).
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Due to the COVID-19 pandemic, not only has social life changed but also work
life (Neumann et al., 2021). With regards to organisations, the pandemic has chal-
lenged their agility and resilience, and the need to fundamentally transform the
digital infrastructure has become obvious. George, Lakhani and Puranam (2020,
p. 1754) called the pandemic a forced shift to Work From Home (WFH); probably the
most significant organisational ‘design shock of our lifetimes’, which goes alongside
several further challenges. Information technology is an irreplaceable part of applic-
ations in today’s global society and economy. Besides contemporary management
practices, hardware and software is also of the utmost importance to ensure an edge
over the competition if a company aims to keep pace with market demands. A crucial
prerequisite for this competition is to be agile and innovative as a company (Birgün
& Çerkezoğlu, 2019).

New working habits that emerged to cope with the pandemic, like WFH or
working in virtual and distributed teams, are rarely new to software development.
However, studies have shown that not working in a co-located environment affects
team performance. Moreover, working from home entirely since March 2020 not
only changed enablement and willingness to change behaviours but also led to a con-
frontation with problems of distributed work (Neumann et al., 2021). Nevertheless,
the challenges in the area of software development for remote collaboration were
and are the same, such as a need for reducing dependencies, rearranging real-time
social contact and dialogue, or rethinking business monitoring or governance tech-
niques. Questionable and simultaneously comprehensible developments accompany
the speed of necessary change. There is a move to prioritise the collective welfare
over personal privacy or a greater willingness to hand over power and control to the
government. These trends not only reflect a need to newly negotiate balance upon
the role of technology and government in everyday life, but these newly adopted
behaviours also point to fundamental shifts in society’s attitude (George, Lakhani &
Puranam, 2020).

Already prior to the pandemic, the question arose on the need and role of
leadership in self-organised collaboration structures (Lee & Edmondson, 2017). This
is also true for software development. Not only obstructive and missing leadership
but also insufficient collaboration with the client can have negative consequences for
the self-organisation of software teams (Hoda, Noble &Marshall, 2011). With regards
to the special situation of the pandemic, the literature has distinguished between an
extreme event and a crisis, depending on whether there is time for response following
an extreme event or little to no time to respond to a crisis. Crises are characterised
by the uncertainty of cause, effect, and solution options (e. g. Hannah et al., 2009;
Pearson & Clair, 1998).

Hannah et al. (2009) researched extreme contexts and leadership behaviour. As
a prerequisite, they recommended that for leadership research in extreme contexts, it
is first important to have a clear definition of the internal and external context. They
described the internal context as the type of organisation and the characteristics of the
job. The external context was outlined as the surroundings in which the organisation
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navigates in extreme contexts. Moreover, an extreme event was defined as ‘a discrete
episode or occurrence that may result in an extensive and intolerable magnitude
of physical, psychological, or material consequences to – or in close physical or
psychosocial proximity to – organisation members’ (Hannah et al., 2009, p. 898). For
firefighters, a normal context was a standard workday at the fire station with, for
example, drills or report writing. The extreme context was described as the moment
when an emergency call comes in and the team goes out to the scene, not knowing
what to expect (Geier, 2016). To derive an example for software development, a
normal context can be a routine working day coding or testing software products,
while an external context can be the moment when a security gap or hack happens,
with teams not knowing what to expect.

Following this definition, the COVID-19 pandemic can be categorised as a
crisis. For this dissertation project, in line with Hannah et al. (2009), the external and
internal contexts are understood as the following:

• The internal context is the area of software development in theGerman economy
(see more in chapter 2).

• The external context is the COVID-19 pandemic (George, Lakhani & Puranam,
2020).

At a team level, Neumann et al. (2021) conducted a multiple-case study project,
examining the effect of the COVID-19 pandemic on software development teams in
Germany using agilemethods. The results indicated that themajority did not perceive
a reduction of their team performance due to the current situation. To enlarge these
insights with regards to leadership, this dissertation project contributes to the need
for change and action and seeks empirical results on the role of leadership when
working in software development during the COVID-19 pandemic. Furthermore,
these insights were assessed as necessary for organisations to successfully navigate
the changing environment, which will be outlined in the next section.

1.1.2. Need to Embrace Complexity
Mathieu, Wolfson and Park (2018) stated that, following the start of workgroup
research with the Hawthorne studies in the 1920s and 1930s, the progress in science
and practice has been enormous. Research has grown significantly since the 1990s
with a movement from concentrating on teams only to focussing on broader systems
of teams (Mathieu et al., 2017). Mathieu et al. (2017) understood those work groups
as the linkage between individuals and organisations. Regarding frameworks for team
research, Mathieu, Wolfson and Park (2018) stated that the popular Input-Process-
Outcome (IPO) approachwas very helpful in the past but has become a limitation due
to its tendency to oversimplify reality. Therefore, there is a demand for future research
to approach new theories, methodologies, and tools for modelling the dynamics of
teamproperties. Additionally, they pointed to a need formore appreciation of suitable
team task environments, as well as concepts for understanding teams as entities in a
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multilevel environment (i.e. individuals, teams, leaders, organisation). Due to the
need to adapt to change, the necessity to model dynamic team relationships in their
context came up as a key area for research, as well as the need to consider operations
in complex systems (Mathieu et al., 2017).

This dissertation project adopts the team definition and understanding by
Kozlowski and Ilgen (2006, p. 79) as:

• two or more individuals,

• who socially interact (face-to-face or, increasingly, virtually),

• possess one or more common goals,

• are brought together to perform organisationally relevant tasks,

• exhibit interdependencies with respect to workflow, goals, and outcomes,

• have different roles and responsibilities,

• and are together embedded in an encompassing organisational system, with
boundaries and linkages to the broader system context and task environment.

Mathieu et al. (2019) emphasised the need to conceptualise teams as dynamic
networks and small complex systems. This is in line with the understanding of
Mathieu et al. (2019, p. 17), who defined ‘organisational teams as dynamic systems
evolving in response to their environments’.

Kozlowski and Ilgen (2006) described that ever since the start of human history,
the centre of social organisations of all kinds have been people working together in
teams for a shared purpose. Nevertheless, in the late 19th and early 20th centuries,
this work within organisations was understood more as a collection of individual
jobs and became an ongoing issue for organisations over the last two decades. Several
global developments have forced organisations around the world to ‘restructure
work around teams, to enable more rapid, flexible, and adaptive responses to the
unexpected’ (Kozlowski & Ilgen, 2006, p. 77).

Regarding the developments during and after the pandemic situation, George,
Lakhani and Puranam (2020) summarised two imperatives for the upcoming years
and challenges: sustainability and digital imperatives. Entrepreneurs have lately contrib-
uted to the overall need for innovations by using more digital technologies. Until now,
many innovations have needed certain physical infrastructure such as labs, social
ecosystems, or certain equipment, which is currently limited in virtual collaborations.
Due to the current situation, more aspects of the economy is taking place digitally or
needs at least a form of digital capturing, which aligns with an increasing need for
digital products (George, Lakhani & Puranam, 2020).

In relation to complex situations and tasks, Avey, Avolio and Luthans (2011)
showed that the attitude of employees was affected by the attitudes of the leader, with
a contagion in both the positive and negative direction. Thus, employees perceived
themselves more positively once they perceived their leader as positive. Managers
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should therefore not only be aware of the effect but also adapt both their verbal and
non-verbal communications, as well as their behaviours, accordingly, because the
positive attitude of employees also has a positive effect on performance. Moreover,
George, Lakhani and Puranam (2020, p. 1755) stated that: ‘Collaboration and commu-
nication drive innovation behaviour’. Furthermore, they added that the digitisation
of work may make it more possible than ever to allow workers to be evaluated on
outcomes rather than on behaviour. By applying lean and agile approaches to handle
these challenges, significant improvements have been achieved in terms of ‘cost, time,
labour force, quality, internal and external customer satisfaction, speed, reliability,
and productivity’ (Birgün & Çerkezoğlu, 2019, pp. 1940006–1) (see section 2.3).

With this, this dissertation project aims to contribute to Mathieu et al. (2019)
by embracing complexity in research in general and to give insights for the target
group of people working in agile software development specifically (see section 2.2).

1.1.3. Need for New Measures and Evaluations
Over the last few decades, team research has often focussed on effectiveness as the
(only) relevant outcome of collaboration or teamwork processes (LePine et al., 2008;
Mathieu et al., 2019). The need for new measures and evaluations includes three
aspects: First, to contribute to the need to continuously adapt to changes, which
goes along with a need for suitable structures, appropriate leadership, and people
eager to never stop learning (Bapuji et al., 2020; George, Lakhani & Puranam, 2020).
Within this, there is a need to redefine the selection of indicators measuring success
with regards to work. Second, prior research often focused on single teams only,
not respecting the context and dynamics of the wider environment (Carter et al.,
2020; Mathieu et al., 2019). In recent times, teams have started to act as more open
systems cooperatingwith other teams rather than operating as independent, detached
units (Carter et al., 2020). Third, Sarstedt, Ringle and Hair (2021) emphasised the
importance of predictive power and the restriction of practical benefitswhen following
confirmation procedures only.

Poth, Kottke and Riel (2021) gave an overview for three aspects of quality of
collaboration for different kinds of contexts, which is summarised in Table 1.1.

In general, Rashid andKhan (2018) described agile working as an iterativework
process with self-organised teams and organisations (see section 2.3). Since software
development includes all three pillars of product, process, and team quality, there is a
need for measuring and evaluating all three aspects to continuously improve. Aiming
to measure these three pillars goes along with accepting and handling the abstraction
from the directly testable product to the indirectly measurable, yet limited observable
quality driver of teamwork (Poth, Kottke & Riel, 2021). Moreover, Hair and Sarstedt
(2020, p. 6) stated that ‘we live in a noisy, probabilistic world in which we can at
best make imperfect predictions. In such a world, causal explanation reduces the
complexity of the world to make it more manageable and understandable.’ This
call is followed in the context of this dissertation project to contribute by adding
knowledge and experience in measuring and evaluating the perception of working
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Table 1.1.: Overview on Three Quality Criteria for Different Work Contexts Adapted
from Poth, Kottke and Riel (2021, p. 3)

Focus Uniqueness  Repeatability Createability

Quality criteria

Product Quality Process Quality Team Quality

Goal

Optimisation for each
product.

Optimisation of work
flow, tasks, and roles in-
volved in the process for
reducing waiting times
and increasing through-
put for endless process
repetitions.

Optimisation of team
work with regards to in-
creasing product, pro-
cess of collaboration,
and the skill level of the
team continuously.

Assessment

Product assessment for
striving for unique, per-
fect products.

Process assessment
striving for the most
suitable and fastest
process.

Team assessment
including all respons-
ibilities of product,
process, products,
releases striving for
continuous improve-
ment of all aspects.

Work context

Craftsmanship or man-
ufacturing

Taylorism and assembly
lines

Agile organisations

Note. Importance for collaboration in agile software development increases in
importance and from direct to indirect measurability from left to right.
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in the complex context of software development.
Dingsoyr et al. (2016) named software development as an example of know-

ledge work in an innovative setting that is already working with approaches such as
agile methods. This area could be used as a role model for collaboration in complexity
and extend knowledge from this study to other areas, such as the results by Neumann
et al. (2021) that examined the perception of the team level for software develop-
ment during the COVID-19 pandemic. In doing so, the results of this dissertation
project are designed to contribute to theoretical and practical benefits by providing
important insights that are not only interesting but, above all, important (Pillutla &
Thau, 2013). By giving a snapshot on people’s perception in this special, dynamic,
and uncertain situation, the underlying studies aim to provide research evidence for
other outcome variables besides team performance and thereby extend the model
created by Mathieu et al. (2019) (see section 2.2). The next section puts the spotlight
on the relevance of and for software development, especially in the situation of the
COVID-19 pandemic.

1.2. RELEVANCE OF AND FOR SOFTWARE DEVELOPMENT
The implications of the COVID-19 pandemic have not been the same across different
sectors. New business models have arisen and older ones have disappeared (George,
Lakhani & Puranam, 2020). An organisation’s agility has always been a key element in
gaining strategic advantage, including the ability to adapt to change. Having an agile
structure at the organisational level can lead to a reduction in the development time for
both new processes and adapting established processes (Stoica et al., 2016). During
the pandemic, awarenesswas raised on societalweaknesses and vulnerabilities, which
was a boost for companies seeking sustainable outcomes in general and innovations
in relation to technology and business models tackling climate change or fostering
sustainability (George, Lakhani & Puranam, 2020).

While the situation of the COVID-19 pandemic was particular and new, continu-
ous improvement and adaptation to changing technologies or customer needs, as well
as the permanent improvement of collaboration or the ongoing development of skills,
were not new to software development but have always been inherent. However, even
understanding team performance theoretically in an environment aiming to adapt to
market or economic changes in real time can be challenging. Moreover, working in
highly dynamic contexts and taking responsibilities can be described as even more
challenging. Certain characteristics have been needed and working methods to give
guidance with both enough structure and support to adapt and improve continuously
(Fagerholm et al., 2015). In addition to increasingly technological complexity and
social challenges, working in virtual, distributed teams located around the world in
different time zones adds even more complexity to working in software development
(Noll, Razzak & Beecham, 2017).

In need of fast development cycles and deep problem understanding, software
products are often developed mainly in self-organised teams, which requires all
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individuals being willing to accept responsibility and being able to cope with it
successfully (e. g. Dingsoyr et al., 2016; Hoegl & Gemuenden, 2001; Maneva, Koceska
& Koceski, 2017; Zayat & Senvar, 2020). It is not only the individual impact of
a pandemic that differs but also the perception of situations (George, Lakhani &
Puranam, 2020). Moreover, working methods also differ from lean or agile methods
or hybrid approaches (Neumann et al., 2021). Even if we would like to have this in
order to make reality more manageable, there is no right or wrong way to use certain
working methods in general, but only the suitability of particular working methods
to the problem that needs to be solved.

Working in software development has been characterised by dynamics due
to the specificities of the area itself. Robillard et al. (2014) developed a framework
for measuring teamwork in software engineering using the IPO approach validated
by software developers. They pointed to the possibility of errors occurring at every
stage with the following examples:

1. Input: Insufficiently defined completeness criteria can lead the team to believe
that its documentation is superior to what it is.

2. Process: Too little time spent on review canmistakenly lead to a software release
and mislead the team into a false belief in its coding quality.

3. Outcome: The errormessage system can be set (insensitive) to no longer display
warnings.

They already added the category of emergent states with the example of a poorly
motivated team that can lead to the task being neglected or even messed up (see
section 2.2).

On the other side of the coin, Noll, Razzak and Beecham (2017) evaluated three
aspects affecting motivation when working in software development:

• Autonomy

• Competence

• Relatedness

Nevertheless, based on their qualitative approach, they concluded that ‘(1) autonomy
is a necessary but not sufficient condition for motivation among experienced team
members, and (2) autonomy is not a motivator unless accompanied by sufficient
competence’ (Noll, Razzak & Beecham, 2017, para. 1). In addition, Beecham et
al. (2008) gave empirical evidence indicating that demotivated software engineers
are more likely to quit their job or take sick leave. In contrast, motivated software
engineers are more productive and stay with the company longer. Encouraging
motivation for software engineers can be achieved by providing problem solving
situations, working for the purpose of serving others, or by technical challenges.
However, the cultural environment and the respective environment are relevant.
These aspects have not been taken into account much in previous research with
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regards to leadership in this area, however, insights have been provided with regards
to the team-level effects (Poth, Kottke & Riel, 2021).

Successful software projects have always been highly dependent on high-per-
forming teams and and their members with specific skills needed to solve specific
customer problems. In addition, those skilled people need to be able and willing
to work using specific working methods like Scrum, which has always been limited
and is getting worse, for example with an increasing demand for software products
that are needed to handle the COVID-19 pandemic in the healthcare system (George,
Lakhani & Puranam, 2020; Omar et al., 2018) (see section 2.3). In addition, more gen-
eral skills such as an overall technical understanding or understanding the domain
differ depending on the solution being developed, such as for contact tracing or for
virtual collaboration (George, Lakhani & Puranam, 2020). Following the suggestion
that there is a need to respect the context and challenges of having enough suitable
software solutions to overcome societal and economic problems, the next section
summarises and defines the problem scope and research question for the current
dissertation project.

1.3. PROBLEM SCOPE AND RESEARCH QUESTIONS
Despite more than 50 years of psychological research, including literally thousands
of studies in the context of team effectiveness, a lot remains unknown, especially
with regards to levers and tools for practical usage (Kozlowski & Ilgen, 2006). In
addition, after more than two decades of practice, companies still find themselves
(more or less) successfully choosing, using, and improving collaboration methods
suitable for their teams, customers, and specific project conditions. Within this,
researchers still study these matters and provide help to practitioners to understand
and cope with challenges, especially in the area of software development. Moreover,
managing change within a work environment that actively promotes embracing
change starting with leadership attention requires further research (Hoda, Salleh
& Grundy, 2018). For this, the situation of the pandemic provides an appropriate,
however, outstanding situation of adapting work environments and leadership habits
in dynamic situations to a greater extent than general market changes. Dynamic
team collaboration resulting from changing customer needs leads to a need to adopt
team constellations to respond appropriately (e. g. Marzi et al., 2021; Mathieu et al.,
2019; Poth, Kottke & Riel, 2021; Venkatesh et al., 2020). Due to the ongoing shifts in
the structure of (team) work and the often short duration of collaborations due to
various dynamics, this dissertation project focuses on the perception of individuals
working in the area of software development in general instead of collecting data at
the team level (Kozlowski & Ilgen, 2006). Therefore, this dissertation aims to explore
how people in the field of software development in Germany perceived their work
environment during the volatile situation of the COVID-19 pandemic.

Besides the technical complexity, Fagerholm et al. (2015) recommended further
examination of software development from a human perspective. With this, the scope
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does not include technical or engineering aspects, but focuses on the social and beha-
vioural part of software development. In more detail, the main goal of this research
project is to examine how people currently perceive working in software development
teams in Germany. Additionally, the focus is on what effect transformational lead-
ership behaviour has at the team-level through organisational psychological safety,
TWQ, and HPT on the individual perception of organisational initiatives (e. g. Hassi,
Rohlfer & Jebsen, 2021; Kelloway et al., 2013; Klaic, Burtscher & Jonas, 2020; Mathieu
et al., 2019).

Hereby, this dissertation project aims to contribute to scientific knowledge
providing insights for the relevant target group and contribute to practical usage
by giving data-based advice for improving leadership behaviours and work envir-
onments as a prerequisite for sustainably successful organisations. Having started
with the general question as to how people perceive leadership when working in
software development, two more specific research questions have been derived for
this dissertation project. The question will be inspected from both a theoretical and a
practical point of view. Overall, the results of two multi-organisation surveys expand
the current state of research for people working in software development and provide
insights on the current practical state. Both studies contribute to the need for further
research, as claimed by Mathieu et al. (2019, p. 17) to ‘[e]mbracing complexity’ and
understanding teams as complex dynamic systems, which take place in a context and
evolve by team members interacting over time, developing and adapting in response
to changing situational demands (Kozlowski & Ilgen, 2006).

1.4. SCOPE AND STRUCTURE OF THE DISSERTATION
This dissertation project addresses the digital imperative in the field of innovation,
specifically perceived collaboration in software development. The target group
is people working in software development in Germany. There is a need first to
understand the current situation to derive action. To gain insights into the current
state, the research focuses on people’s perception of different aspects of work affected
by leadership behaviour and other aspects. The need to embrace the addressed
complexity in software development means that teams can also be described as
dynamic networks and small complex systems, indicating the need to understand
and permanently adapt to change (e. g. Mathieu et al., 2019; Venkatesh et al., 2020).

The fluency and dynamic suggests a certain flexibility of individuals not work-
ing permanently in one team but changing teams due to the demands of (customer)
problems and needed skills (Poth, Kottke & Riel, 2021). The stated need to adopt
research accordingly, as well as the contribution to evaluating the status quo of the
perception at work for software development in Germany, leads to focussing on indi-
viduals’ perception rather than examining team comparisons (Mathieu et al., 2019;
Mathieu et al., 2017; Mathieu, Wolfson & Park, 2018). Moreover, this dissertation pro-
ject builds on the findings by Neumann et al. (2021), who focused on teamwork only
in the situation of COVID-19. There is a need in software development to understand
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and treat organisational development and product development for customers with
an iterative approach: Examining the current problem and status quo, deriving ap-
propriate actions for the challenge, continuously asking for feedback and measuring
whether actions brought the organisation closer to solving the problem, or redefining
actions if they were not helpful until the problem is solved, is vital (Venkatesh et al.,
2020).

This dissertation is structured as follows: First, an overview of the general
theoretical background and the current state of research is given, including the general
underlying research question of this dissertation project. The overall structure of this
dissertation project is formed by the two studies conducted. Next, I present the first
study of this project, which explores organisational-level perceptions of leadership
and collaboration in software development during the COVID-19 pandemic. This
chapter covers the theoretical basis for deriving the hypotheses of the first study. It
also presents the constructs investigated, as well as the methods and results. The
chapter concludes with a discussion of the results and potential implications, as well
as a link to the second study. I then present the second study, which focuses on
team and individual level perceptions of leadership and collaboration in software
development during the COVID-19 pandemic. This part also contains the theoretical
derivation of the hypotheses, the constructs used, methods, results, and discussion of
the results, as well as links to the overall discussion of this project. The two studies are
followed by a discussion of the interpretation of the results in the context of current
research. This chapter also identifies the strengths and limitations of this research
project, outlines the need for further research, and discusses the practical implications
of the results. This dissertation project concludes with a general summary outlining
the answers to the overarching research question.





2. THEORETICAL FRAMEWORK AND CURRENT RESEARCH

This chapter first focuses on giving an overview of the current theoretical and empir-
ical state. Due to the challenges stated in the introduction, this dissertation project
focusses on providing an evidence-based framework for collaboration in software
product development that suits both organisations and individuals. Therefore, first,
there is a focus on the role of leadership in technology organisations and teams to
address the need for change and action. Second, the current state of science with
regards to collaboration on software product development is presented to address
the need for new measures and evaluations. Third, the current research on teamwork
and the latest research framework by Mathieu et al. (2019) are described to address
the need to embrace complexity. The aim of this chapter is to set the theoretical
framework for the following two studies. The definition of the constructs relevant
for this dissertation project and the derivation of the hypotheses takes place in the
respective chapter of the study.

2.1. LEADERSHIP IN TECHNOLOGY ORGANISATIONS AND
TEAMS

Developing valuable software products requires self-organising teams to build the ar-
chitecture, meet customer requirements, and create suitable designs (Dingsoyr et al.,
2016). The organisational structure of self-organisation for software product devel-
opment teams often goes along with using agile methods (e. g. Hoda & Murugesan,
2016; Venkatesh et al., 2020). Agile methods, however, lack clear guidelines on how
the suggested self-management practices can meet a project’s objective. Therefore,
it is often unknown as to whether self-management results in objective-orientation
(Dingsoyr et al., 2016). This requires self-management skills and a less hierarchical
structure to meet the demands of being fast and customer-centric with regards to
delivering suitable solutions (Rashid & Khan, 2018).

Moreover, self-organisation reaches certain limits evaluated by (Lee & Edmond-
son, 2017): self-organisation (still) needs leadership for orientation. There has been
much research on leadership over the past decades, and different leadership styles
have emerged and been criticised at the same time. These leadership styles were, for
example, empowering, ambidextrous, authentic, charismatic, complexity, functional,
positive, transactional, or transformational leadership (Alvesson & Einola, 2019;
Banks et al., 2016; Carter et al., 2020; Cha et al., 2015; Cheong et al., 2019; Gerlach,
Hundeling & Rosing, 2020; Rosenhead et al., 2019; van Knippenberg & Sitkin, 2013;
Xie et al., 2018, e. g.).

Transformational leadership has often been summarised in the category of



38 M.SC. LAURA SOPHIE AICHROTH

positive leadership theories (i.e., servant, ethical or spiritual leadership). Recent
research has stated that other newly developed leadership styles in this category do
not provide explanation beyond transformational leadership, or lack differentiation
from it (e. g. Alvesson & Einola, 2019; Anderson & Sun, 2017; Monzani & Dick, 2020).
This is why they have not been chosen in this dissertation project. Like with all
leadership styles, various criticisms in relation to transformational leadership have
been raised, e.g. for the aspect of charisma in this context or missing actionability (e. g.
Alvesson & Einola, 2019; Siangchokyoo, Klinger & Campion, 2020; van Knippenberg
& Sitkin, 2013). In contrast, several studies still supported the favour of measuring
and improving transformational leadership behaviours on several kinds of outcomes.
Focussing on practical use, several studies examined the differences and suitability of
transformational and transactional leadership, both being helpful and being validated
over decades (e. g. Anderson & Sun, 2017; Judge & Piccolo, 2004; Kuhnert & Lewis,
1987; Monzani & Dick, 2020). In organisations or teams, transformational leadership
behaviours have often been examined in relation to innovation or knowledge exchange
behaviours, indicating positive effects on individuals, teams or organisations (e. g.
Burmeister et al., 2019; Klaic, Burtscher & Jonas, 2020) Especially in the context of
technology, research over the last few years have showed supporting results for the
suitability of transformational leadership (e. g. Cha et al., 2015; Xie et al., 2018).

The increasing need for innovations and thereby for new products to offer
suitable solutions has come along with a growing research interest on new product
development (NPD) in the past 30 years. In their meta analysis, Marzi et al. (2021,
p. 330) examined research in strategy, marketing, supply chain management, and
project management of the last decade, clustering them into five fields: ‘the NPD
process, the integration of diverse knowledge sources for NPD optimization, the
relationship between NPD and corporate strategy, the role of users and consumers in
the NPD process, and the supplier involvement in the NPD activities’. To follow the
recommendations by Brodbeck, Anderson and West (2000), fostering innovations
needs provided support and an articulated vision by the leadership. Whereas it seems
obvious and empirically supported, research has shown that inadequate collaboration
with customers, not understanding their needs and therefore not delivering suitable
software, are all related to problems in software development teams (Hoda, Noble
& Marshall, 2011). In addition, further studies pointed to the need to put more
focus on behavioural and social aspects of software development (Fagerholm et al.,
2015). Especially in the current situation of the COVID-19 pandemic, this became
more urgent with research starting to emphasise team collaboration in this situation,
however missing the influence of leadership (Neumann et al., 2021).

Due to the strong influence of leadership behaviour on organisations, teams,
and individuals, both studies have the leadership behaviour as the predictor variable
(e. g. Carter et al., 2020; Gerlach, Hundeling & Rosing, 2020; Hassi, Rohlfer & Jebsen,
2021; Iqbal, Ahmad & Latif, 2021; Jahanshahi, Maghsoudi & Babaei, 2020; Klaic,
Burtscher & Jonas, 2020; van der Voet & Steijn, 2020; Xie et al., 2018). The next section
includes prior and current trends, models and insights given for team research.
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Figure 2.1.: Input-Process-Outcome (IPO) Framework of Team Research

Input Previous factors enabling and constraining interaction of team
members including:

• Individual-level factors, which are characteristics of team
members like skills, personality characteristics, or personal-
ities

• Team-level factors like external leader influences, team size,
or task structure

• Organisational-level factor like organisational design, level
of environmental stress, or complexity of the environment

Process All kinds of behavioural processes with regards to team
members’ interactions that describe the transformation of inputs

into outcomes with the aim to finish tasks

Outcome

• Performance outcomes like performance quality, speed to
solution, or amount of errors

• Other outcomes like member satisfaction, group cohesion,
or attitude change

Note. Own figure according to Mathieu et al. (2019), Hackman and Morris (1975),
and McGrath (1964)

2.2. EMBRACING COMPLEXITY IN TEAM RESEARCH
Salas et al. (2014) described the importance of teams as ubiquitous in today’s world,
and rightly so, because we need them. McGrath (1964) and Hackman and Morris
(1975) started to structure team research designs using the IPO framework for team
effectiveness research, which was present for many years. Figure 2.1 contains the
descriptions of the three categories of variables.

Robillard et al. (2014) stated that the software engineering literature had not
started publishing conceptual and empirical writings on team research. They used
the IPO framework for measuring collaboration of software engineering teams and
came to the conclusion that teamwork and environment in this area needs further
research e. g. focusing on the perception of collaboration. With regards to the IPO
approach, Marks, Mathieu and Zaccaro (2001) and Ilgen et al. (2005) criticised the
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Figure 2.2.: Input-Mediating Mechanisms-Outcome (IMO) Framework of Team Re-
search

Input Previous factors enabling and constraining interaction of
team members including:

• Individual: Characteristics of team members like
competencies or personalities

• Team: factors like external leader influences or task
structure

• Organisational: contextual factors like organisa-
tional design or complexity of the environment

Mediating Mechanism

• Behavioural processes

• Collective affect

• Collective cognitions

Outcome Direct results or by-products of team activity which are
valuable for one or more other persons including

qualitative or quantitative aspects of performance and
the affective reactions of team members such as showing

commitment or satisfaction

Note. Figure following Mathieu et al. (2019)

fact that the differences between team process and the so-called emergent states,
which were the results of the processes, were often not precisely identified. Moreover,
they pointed out that many of the mediating factors establishing the influence of the
inputs on the outcomes are not (only) processes. Therefore, they updated the IPO
by McGrath (1964) and Hackman and Morris (1975) to include overall mediating
mechanisms and the Input-Mediating Mechanisms-Output (IMO) to include not
only behavioural processes but also collective affects and cognitions to the model.
Figure 2.2 contains the descriptions of the adopted categories.

The IMO framework served for many years of team research but lacked the
ability to consider dynamics or the complexity of systems (Mathieu, Wolfson &
Park, 2018). Since team research emerged over a century ago, in their review on
team research LePine et al. (2008) criticised the fact that current research was still
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building up on existing research approaches, often simplifying reality, and called
for researchers to be open and make sure to capture and embrace the complexity
of current team settings, as well as trying to understand and measure contexts and
start researching in a new decade of approaches (Mathieu, Wolfson & Park, 2018).
Mathieu et al. (2017) published their review of a century of research on work teams
and Mathieu et al. (2019) continued by actively encouraging researchers to start a
new era of team research. They reviewed the past ten years of team (effectiveness)
research and introduced a new perspective by categorising the variables of the studies
more precisely in ‘compositional and structural features, mediating mechanisms,
external influences, and outcomes’ (Mathieu et al., 2019, p. 19). These categories were
described as overlapping and jointly developed referring to the context. As a result of
their review, they assigned some constructs in their framework to two categories, such
as psychological safety being used as compositional feature or mediator or (shared)
leadership as a structural feature or mediator. Figure 2.3 visualises the framework.

This dissertation project uses the model introduced by Mathieu et al. (2019) to
structure the studies and contribute to scientific and practical knowledge by extending
the framework. The explanations of and examples for the categories are summarised
in Table 2.1.

Due to the results of the analysis in section 2.1 and the importance of trans-
formational leadership for technology organisations and teams, the focus of this
dissertation project is on leadership as an influencing factor within the organisation.
Since shared leadership has already been categorised as a structural and mediating
feature, the two studies aim to enlarge the framework by Mathieu et al. (2019) with
regards to (team-level) transformational leadership.

The central aspect remains the mediating mechanisms, with an opportunity
for variables to be categorised more precisely, whether the construct is used as a
mediator only, as a structural or mediating feature (two variables) or as a mediating
and compositional feature (nine variables). Hereby, the mediators are divided into
team processes, emergent states and hybrid mediators. This extends the work by
Marks, Mathieu and Zaccaro (2001) and Ilgen et al. (2005) as described (see Table 2.1).
To validate whether the framework is suitable for the target group of people working
in software product development, this dissertation will first make use of an already
established variable of the framework in the first study for mediation (see chapter 3)
and add a new mediator in the second study (see chapter 4).

Mathieu et al. (2019) divided outcomes into team performance or attitudinal
outcomes. With regards to outcomes, prior team research mainly focused on team
performance or functioning from the outside perspective of customers, stakehold-
ers, or other teams. From an inside perspective, the individual reaction was more
important, resulting in attitudinal outcomes. This was also the case for Xu, Jiang
and Wang (2019), who also used a mediation model for the target group of teams
working in an information technology company. Their research setup included the
predictor of team personality, team climate for innovations as the mediating variable
and the performance outcome of individual creative performance and job crafting
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Figure 2.3.: Team Collaboration Framework Adapted from Mathieu et al. (2017) and
Mathieu et al. (2019)
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(rated by the leader). However, the research by Mathieu et al. (2019) showed that
not only from a practical but also a scientific perspective, little research has been
done with regards to attitudinal outcomes (38 mediating variables and the effect
on team performance outcome versus 23 mediating variables with the examined
effect on attitudinal outcome). They also pointed to the importance of team members
being willing to collaborate or being committed to the team and the organisation as
well, which was seen to be dependant on their individual reactions as an outcome of
inputs and mediating mechanisms. Therefore, this dissertation project focuses on
attitudinal outcomes as criterion variables in both studies.

Figure 2.4 visualises the framework.
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Figure 2.4.: Team Collaboration Framework Including Constructs of the Current Dis-
sertation Project
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2.3. COLLABORATION IN SOFTWARE PRODUCT
DEVELOPMENT

Since collaboration methods and habits are different from classical approaches, and
still little is known in detail outside the area, this chapter introduces collaboration
in software development in more detail. Since the data collection stage takes place
in the area of software development, understanding collaboration is essential to
understanding the results and the discussion within this thesis, as well as being able
to transform empirical insights into practical use.

Among the first approach to developing software was the so-called waterfall
approach by (Royce, 1970). He described the procedure for developing ‘a large
computer program for delivery to a customer’ with the following tasks (Royce, 1970,
p. 329): system requirements, software requirements, analysis, program design,
coding, testing, and operations. These methods require stability and clarity with
regards to requirements and expectations of all parties involved – customers, leaders,
stakeholders, teams, and individuals (Cuellar, 2012). Royce (1970) described that
the interactions between the different tasks were limited to the successive tasks.
Each task ended with a documentary of the results. He noted that, for example, a
preliminary draft programme must be completed before analysis begins. Because of
this sequential approach, which can be imagined as moving from left still to right
down (see Figure B.1 in the section Appendix B), this approach was given the name
waterfall (see Figure 2.5).

In general, the traditional waterfall approach was based on the belief that by
trying hard to anticipate the entire set of requirements early on, it was possible to
lower costs by eliminating the need to make changes (Highsmith & Cockburn, 2001).
Moreover, the steps were conducted by required experts only. For the example of the
design step, the waterfall approach required the design process to be conducted by
program designers only, namely without analysts or software developers, and this
step should be repeated as the first result only provides a first sample of the final
product. Royce (1970, 331 ff.) defined five stages required to deliver software projects
successfully, where all were needed to end the high-risk development process with
the requested product:

1. ‘Program design comes first [...]

2. Document the design [...]

3. Do [the design] twice [...]

4. Plan, control, and monitor testing [...]

5. Involve the customer [...]’

The waterfall model functions properly when the requirements (and risks) are pre-
defined and only a very limited number of changes are expected throughout product
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Figure 2.6.: Software Development Life Cycle adapted from Stoica et al. (2016, p. 7)
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development. On the contrary, when managers, users and developers are left exper-
imenting with the desired features during the development phases, the waterfall
model can cause many problems (Cuellar, 2012). This is the case because adherence
to the plan was no longer the main goal. Instead, the focus becomes customer satis-
faction at the time of delivery, not at the time the project started. In multiple projects
Highsmith and Cockburn (2001, p. 120) reviewed, major changes in ‘requirements,
scope, and technology’ often occurred during the duration of the project, which were
beyond the control of the software development team. Moreover software projects
became more expensive than planned (Highsmith & Cockburn, 2001; Royce, 1970).
Therefore, in almost half of the original plans for software projects, researchers were
unable to find a basis for comparison at the end. In contrast to Figure 2.5, the Software
Development Life Cycle (SDLC) streamlined and visualised this procedure into a
circle Figure 2.6, which nevertheless which took an unpredictably long time until
each step was completed and documented (Stoica et al., 2016).

However, the question that arose was therefore not how to stop changes in the
early stages of a project, but how tomore effectively handle unavoidablemodifications
throughout the life cycle (Highsmith & Cockburn, 2001). These obstacles were
overcome in the late 1990s, with the so-called lean or agile approaches for software
development. The latter especially has dominated the second half of the last fifty
years of software engineering. The ongoing trend started with the establishment of
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fundamentals, such as the introduction of so called agile methods and practices and
accompanying changes in collaboration in terms of human and social aspects (Hoda,
Salleh & Grundy, 2018). Eliminating change early implies being unresponsive to
business realities – that is, business disaster (Highsmith & Cockburn, 2001).

In addition to the pandemic, there has been a spectacular development in
information and communication technology over the last two decades, with the
increasing pursuit of Utopian profit maximisation by economic organisations, which
has had an impact on multiple areas – amongst them the methodological toolkit
for the software development life cycle (Stoica et al., 2016). Being inherent in the
area itself, the digital and the sustainability challenges affect software development
(George, Lakhani & Puranam, 2020). Putting the COVID-19 pandemic and awareness
around the topic into a broader context, there has been an increasing urgency to not
only finding solutions to all kinds of problems but respecting sustainability. With
this, software developers have been forced to pay more attention to the green and
sustainable facets of software. This development is calledGreen Software Engineering.
Green software engineering has the goal to ‘design, develop and use software’ with
limited resources regarding energy and any kind of hardware used (Rashid & Khan,
2018, p. 1). This continued with the integration of technical software engineering
topics and sub-disciplines such as usability, requirements engineering, software
architecture or design. Recently, there has been renewed interest in agile development
in relation to safety and safety-critical systems. In addition, it seems likely that
synergies with Artificial Intelligence (AI) and end-user development will be explored
(Hoda, Salleh & Grundy, 2018).

In order to be successful in a dynamic and disruptive environment, there is an
organisational requirement for continuous innovation that is appropriate for business
needs and we need to shape a working culture of the future. Agile software develop-
ment practices such as Extreme Programming, Lean Development, Scrum, Adaptive
Software Development (ASD) and others look at change from a perspective that
reflects the dynamic business and technological context (Highsmith & Cockburn,
2001). The collaboration in software development has increasingly made use of
agile methods over the last decade (Rashid & Khan, 2018). Venkatesh et al. (2020)
highlight using agile methods as a common approach in the software industry to
develop and deliver new software more quickly to customers. They described agile
working as an iterative work process with self-organisation and the ability to welcome
change. Going back to the beginning of agile, it was officially introduced through
a set of four core values and 12 principles laid down in the Agile Manifesto (van
Bennekum; Alistair Cockburn; Ward Cunningham; Martin Fowler; James Grenning;
Jim Highsmith; Andrew Hunt; Ron Jeffries; Jon Kern; Brian Marick; Robert C. Mar-
tin; Steve Mellor; Ken Schwaber; Jeff Sutherland; Dave Thomas, 2001a, 2001b) (see
section B and section B in Appendix B). Agile methods emphasise two underlying
concepts: the unforgiving rigour of well-functioning code and the effectiveness of
people collaborating with genuine intention (Highsmith & Cockburn, 2001). The
toolkit is widely accepted as the preferred method of software development around
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Figure 2.7.: Adaptive Development Cycle adapted from Stoica et al. (2016, p. 6)
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the world today, and it is now common to use a defined agile approach, however
many teams develop their own mix of agile practices (Gren, Goldman & Jacobsson,
2020).

Agile software development puts a focus on the customer, the person who is
supposed to be the beneficiary of the solution or product. In addition, unlike the
traditional approach, the agile approach does not focus on creating documentation
for the product, although this is a necessary by-product of being responsible not
only for development but also for maintenance. If this is misunderstood and the
assumption prevails that documentation is important above all else, this can be a
major disadvantage of the agile paradigm (Stoica et al., 2016). If the context is not
suitable, using agile methods can also limit or harm collaboration, which is why
choosing appropriate working approaches to the problem that need to be solved
is important (Cuellar, 2012). However, this is sufficiently described in the agile
manifesto (van Bennekum; Alistair Cockburn; Ward Cunningham; Martin Fowler;
James Grenning; Jim Highsmith; Andrew Hunt; Ron Jeffries; Jon Kern; Brian Marick;
Robert C. Martin; Steve Mellor; Ken Schwaber; Jeff Sutherland; Dave Thomas, 2001b).

The further increase of speed and complexity required a faster and more
customer-centric approach of developing software. Therefore continuing but ad-
apting the logic of Figure 2.6, the Agile Development Cycle (ADC) is based on a
circular approach of agile software development (see Figure 2.7) with the significant
improvement that one whole cycle should not take longer than two to four months.
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In general, Stoica et al. (2016) stated three aspects that are important to note
with regards to theoretically understanding how software development works:

1. Software is developed in successive cycles;

2. Each version as a result of a single cycle is tested to guarantee product quality;

3. This approach is used for solutions requiring completion within a limited
amount of time.

2.3.1. Philosophies of Collaboration – Lean and Agile
Building on the former waterfall approach, agile and lean were following the philo-
sophies of collaboration in software development. To be precise with vocabulary,
agile is a sub-dimension of lean, which itself is a sub-dimension of systems thinking
(Stoica et al., 2016). The latter two especially want to avoid waste and increase smooth
(working and collaboration) processes with all parties, however lean is often used
in production and fabrication contexts (Jadhav, Prakash K., Nagare, M. R., Konda,
Srikant, 2018). Lean and agile are both used to foster ‘improvements in cost, time,
labo[u]r force, quality, internal and external customer satisfaction, speed, reliability,
and productivity’ (Birgün & Çerkezoğlu, 2019, p. 1940006). Lean and agile are based
upon waterfall approaches (Stoica et al., 2016). To differentiate lean and agile more
precisely, Table 2.2 includes seven aspects.

Including the rigour values and principles of the Agile Manifesto, the Agile
Model Diagram is even more focused on speed and continuously putting a focus
on the customer to deliver fast and suitable solutions in increments. Additionally
the Figure 2.8 visualises the iterative approach of successive cycles (Stoica et al.,
2016; van Bennekum; Alistair Cockburn; Ward Cunningham; Martin Fowler; James
Grenning; Jim Highsmith; Andrew Hunt; Ron Jeffries; Jon Kern; Brian Marick; Robert
C. Martin; Steve Mellor; Ken Schwaber; Jeff Sutherland; Dave Thomas, 2001a).

The collaboration methodologies that bring lean and agile to life are Kanban
and Scrum, which will be outlined in the following section (Stoica et al., 2016).
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Table 2.2.: Lean and Agile Characterisation adapted from Birgün and Çerkezoğlu
(2019), Highsmith and Cockburn (2001), Jadhav, Prakash K., Nagare, M.
R., Konda, Srikant (2018) and Stoica et al. (2016)

Aspect Lean Agile

Aim Avoiding all aspects
not relevant for the
customer

Speed to delivering
to the customer

Definiteness of development process Sustainable Flexible
Beginning Manufacturing Software develop-

ment
Working cycle Build – measure –

learn
Plan – do – check –act

Demonstration of progress Validation of learn-
ing and decreasing
waiting times, and
cycle times

Fulfilling the so
called definition of
done (acceptance
criteria, that the
problem is solved)
and becoming more
precise in prediction,
and complexity
handled in one
iteration

Examples for methodologies Kanban or Kaizen Scrum or Extreme
Programming

Examples for characteristics Hypotheses, flow,
work in progress
limits, measuring
throughput, lead,
and cycle time

Sprints, roles, user
and acceptance tests,
user stories, product
increments
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2.3.2. Collaboration method – Kanban and Scrum
The use of agile practices continues to grow – even beyond the realm of software
development. This is also reflected in the growing research interest in agile. In the
field of software development research, a sub-discipline of its own has even developed
and continues to grow (Hoda, Salleh & Grundy, 2018). Most known frameworks
representing lean and agile are Kanban and Scrum, respectively (Stoica et al., 2016).
Kanban is a planning system for managing the flow of work using visual signals to
visualise the work to be done and the work process. Therefore, Kanban is suitable for
steady, complicated environments with a need for continuously improving the system
(Zayat & Senvar, 2020). Scrum is a framework for carrying out projects by dividing
tasks into small stages called sprints. The framework was rated to be beneficial in
terms of providing collaboration with the customer and development teams. This is
especially true regarding planning, organising, presenting, and reviewing product
development, which makes it suitable for new and especially complex projects, which
needs to regularly involve customers to make sure their expectations are met.

Combining aspects of Scrum and Kanban brought up another working method
called Scrumban (Hoda, Salleh & Grundy, 2018). Despite the ongoing hype sur-
rounding agile, Stoica et al. (2016) stated that it is not suitable for all types of projects.
Moreover, there is no such thing as one optimal way to find the ideal solution. There
are still software projects with a high level of difficulty, with significant usage goals
(at least at the regional or national levels) where agile approaches are not helpful,
since the problem requires traditional approaches with sequential structures (e. g.
the national health cards project in Romania).

With Scrum beingmore present for handling complexity, software development
using Scrum not only requires specific hard skills but also equally important specific
soft skills, which Omar et al. (2018) collected in their literature review (see Table B.1
in the Appendix B).

A search in Google Scholar (https://scholar.google.com) for the key words
‘agile software development’in the time frame back to 2001, Hoda, Salleh and Grundy
(2018) found in April 2018 over 13 000 results, and 260 000 entries by the end of the
same year. In November 2021, for the same keywords, search engine and period of
2001 und 2021, there were 240 000 results (see in the Appendix B in Figure B.2).

https://scholar.google.com
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2.3.3. Connections and Effects in Software Development Organisations
The main difference between traditional organisations and teams and organisations
and teams involved in software product development is based on the form of collab-
oration. Traditional organisations process information and decisions from the top
down, while decision-making templates and results are reported from the bottom up.
The role of leadership is designed to command and control. These organisational
structures are not suitable for software product development departments or organ-
isations. This is because they are not able to respond to changes quickly enough, and a
number of teams end up building software products that do not solve the problems of
the customers or do not meet their needs (e. g. Bhavsar, Gopalan & Shah, 2020; Cuel-
lar, 2012; Royce, 1970; Stoica et al., 2016). Therefore, they adopted the organisational
structure and decisions are made in the teams based on the delegation level. Leader-
ship is informed about decisions and results. Therefore, the leadership role is shaped
by serving the teams and individuals, removing their obstacles, assisting in the devel-
opment of people, and ensuring that the environment changes so that everyone can
work without disturbances (e. g. Dingsoyr et al., 2016; Highsmith & Cockburn, 2001;
Noll, Razzak & Beecham, 2017; Omar et al., 2018; Zayat & Senvar, 2020). This way of
collaboration is known as a self-(managing)-organisation (Lee & Edmondson, 2017).
One of the first companies to introduce this type of collaboration was the American
company Morningstar. Managers no longer directed employees; instead, tasks were
coordinated directly through voluntary bilateral agreements between employees
with mutual dependencies. These agreements were usually decided annually and
included, for example, responsibilities, activities, goals or performance evaluation
measures. Morningstar’s goal was thus to have a working environment in which
employees ‘will be self-managing professionals, initiating communications and the
coordination of their activities with fellow colleagues, customers, suppliers, and
fellow industry participants, absent directives from others’ (Gino et al., 2013, p. 4).

Dingsoyr et al. (2016) pointed to the opportunity for software development to
draw on established methods and concepts of team research for evaluating practical
results. Figure 2.9 visualises the differences of the organisational structure between
traditional, hierarchical organisations and value-based organisational designs derived
from the literature of this section. From this, value-based organisational designs
became suitable for software product development organisations with the nature
of setting priorities based on customer value. Customers interact directly with the
individuals in the teams. The leadership role was to make sure to keep balances
and that teams had all the resources necessary to fulfil customer needs (e. g. Lee &
Edmondson, 2017).

Traditional organisations were based on a high level of hierarchy going along
with thinking and working inside-out – starting from internal departments’ perspect-
ive. In contrast, collaboration in software product development (organisations) is
based on low hierarchy and self-organisation, going along with thinking and working
outside-in, starting from the customer’s perspective. Mason and Chakrabarti (2017)
examined the role of proximity in terms of the customer and the tasks involved as a
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Figure 2.9.: Difference in Setting Priorities and Determining Hierarchy in Organisa-
tions
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Note. Own figure according to Bhavsar, Gopalan and Shah (2020), Cuellar (2012),
Dingsoyr et al. (2016), Gino et al. (2013), Highsmith and Cockburn (2001), Lee and
Edmondson (2017), Machado and Tavares (2007), Mason and Chakrabarti (2017),
Noll, Razzak and Beecham (2017), Omar et al. (2018), Royce (1970), Stoica et al.
(2016) and Zayat and Senvar (2020)
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fundament of building suitable business and organisational models. They started
with the question ‘how do managers and entrepreneurs organise their business activ-
ities to connect to business networks and markets?’ (Mason & Chakrabarti, 2017, p.
78)

The understanding behind the organisational structure was to give autonomy
to the teams that interact with customers and who know their needs better than
leaders. Therefore, the aim is to let teams decide how to build software products to
fulfil customers’ needs. With the autonomy given based on self-organising structures
and increasing team responsibilities, such as estimating, planning, or testing, this
raised the amount and levels of challenges within the context of working in software
development. To handle these challenges successfully, there was a need identified to
work in appropriate organisational structures (Hoda & Murugesan, 2016).

From over five decades of development, the so called Conway’s law is a phenom-
ena derived from software companies (Bailey et al., 2013). It includes organisational
structures in line with communication structures (Conway, 1968). Overall, this is
meant to create an alignment in technological architecture with communication and
collaboration. In the literature, those organisational designs were called value-stream
organisations and were handled with appropriate management based on each value
stream, built along the value for the customer and prioritising and deciding on factors
from the customer’s perspective (Machado & Tavares, 2007). The underlying logic
is to bring the product to the customer by passing three critical steps on the way
(Powell & Bartolome, 2020, p. 551):

1. problem solving

2. task management

3. physical transformation

These three steps in total were defined as the value stream (Powell & Bartolome,
2020). With this, the organisational structure was designed differently, which is
visualised in Figure 2.10 based on the prior literature review.

Since organisations tend to think and act in terms of performance and productiv-
ity, Kersten (2018) reminded that they should start with the definition of productivity
and thinking from the customer’s perspective when designing values streams and
being precise in what flows should be examined. From this, flow means ‘the end-
to-end feedback loop of flowing software to customers in a way that maximizes the
business value delivered’ (Kersten, 2017, p. 11).

Having put a focus on organisations in software development, an essential
aspect is people working in software development, which is the topic of the next
section.
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Figure 2.10.: Outside-in Organisational Structure in Software Product Development
Derived from Bailey et al. (2013), Conway (1968), Hoda andMurugesan
(2016), Kersten (2017, 2018), Mason and Chakrabarti (2017) and Powell
and Bartolome (2020)
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2.3.4. The Human Factor in Software Development Collaboration
Agile methods in general offer a framework as to how software developers collaborate
within the team and with external stakeholders. Additionally, these methods ensure
that there are improvements in the delivery of valuable software, decreased costs
and increased user satisfaction, which are all mainly organisational benefits (Rashid
& Khan, 2018). Venkatesh et al. (2020) examined the perception of work for software
developers using agile methods. Their results showed that it not only provided role
clarity, but also had the effect of a decrease in work exhaustion. This was especially
the case when developers made use of organisational resources to foster effective
interactionswith other peoplewithin the organisation. With regards to the findings by
(Debus et al., 2014), the decrease in work exhaustion could be seen as being beneficial
for the organisation as well. The results of their research with software developers
indicated an importance of recovery during non-work time in order to experience flow
within the entire working day. Hoegl and Gemuenden (2001) addressed the amount
of studies and literature on teamwork as offering an indication of the importance
for successful innovation projects. To provide practical use to achieve successful
teamwork, Hoegl and Gemuenden (2001) developed the construct TWQ to achieve
measurement and tested the scale with leaders and members of German software
teams.

The perceived TWQ was significantly connected to team achievement and team
members’ personal success, such as work satisfaction or learning. However, there has
been no standard tool to measure the level of agility nor to indicate the suitable agile
method for a certain project (Rashid & Khan, 2018). The organisational need and
ongoing striving for an innovation climate has been observed in research for several
years. Newman et al. (2020) published a systematic literature review into innova-
tion climate research and provided a future need for investigating in the individual
(adverse) effects of an innovation climate. There has been an ongoing economic and
societal need for innovations, alongside a growing interest in research on innovation
climates at team and organisations and its antecedents and outcomes, not only in
software development but also in general (Newman et al., 2020). To innovate, or-
ganisations need to handle many kinds of challenges. Therefore, it was said to be
especially relevant for them to have a culture endorsing innovations and decision-
making (Heinze & Heinze, 2020). With the COVID-19 pandemic, the importance
of an innovation climate and valuable collaboration became even more important,
for example to develop software products like apps for tracing and testing to follow
infections (George, Lakhani & Puranam, 2020). Prior research was evaluated to
predominantly focus on positive aspects around innovation climate, going along with
a need to also investigate adverse effects. The construct of flow has been important,
not only in the context of values streams but also at an individual level, . Flow can
be defined as a mental status that occurs when a person receives ideal challenge
and at the same time is fully absorbed in the current activity. This state has been
described as fascinating and enjoyable, and it is not necessarily what people do, but
how they do it that matters in the experience of flow and joy (Csikszentmihalyi, 1999).
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Worry is described as the other side of the coin when dealing with challenges. This
includes the perceived importance or the meaning of the outcome of the currently
fulfilled task. Therefore, it can be seen as a relevant aspect for software development
since there is a need to be aware and accept the products’ shared responsibility and
open communication (Schiepe-Tiska & Engeser, 2012; Thorgren & Caiman, 2019).
To address the reasons and overcome adverse individual effects, Edmondson (1999,
p. 350) introduced the construct of psychological safety, which was defined as ‘a
shared belief held by members of a team that the team is safe for interpersonal risk
taking’. Therefore, the importance of an integrative approach was pointed at respect-
ing both context and leader to shape team outcomes. The importance of context
and collaboration has also been a key aspect ever since flow research started. The
question in the beginning was whether doing something together was more enjoyable
than doing it alone (Schiepe-Tiska & Engeser, 2012). Bakker (2005) gave insights
that in social situations, there were so called spill-over effects, where the experience
of flow went from one person to another person. Those insights were in line with
Mathieu et al. (2019) and the relevance of both context and complexity on one side
and individual perception on the other. Yuan and van Knippenberg (2021) under-
stood collaboration as a network, where handling communication and coordination
were essential to successfully handling challenge. This was evaluated to be especially
relevant in less hierarchical environments, which was seen to be the case for software
product development (Lee & Edmondson, 2017; Zayat & Senvar, 2020).

With this, Powell and Bartolome (2020) pointed to further examining value
streams and collaboration in software development, aiming to leave the state of
dysfunction growing into cross-functionality as well as collaborative learning and
continuous improvement. Therefore, this dissertation project focuses on individuals
contributing toNewman et al. (2020) andMathieu et al. (2019) focusing on individual
outcome effects.

This chapter aimed to set the theoretical context of the current dissertation
project regarding overall leadership in technology organisations, team research,
and the specifications of collaboration in software development. To focus on the
current challenges, more specifically to break down the main question of how people
perceive leadership and working in software development in Germany during the
COVID-19 pandemic, the following chapter includes the perception of leadership
and collaboration at an organisational level. The next chapter outlines the specific
literature base and derivation of the hypothesis for the first study, as well as the
methods, results, and discussion.
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In this chapter, the relevant constructs, definitions, current research, and methods are
introduced, followed by the presentation of the results. Following this, the discussion
and brief conclusion link to the second study that is outlined in the next chapter.

3.1. LEADERSHIP AND ORGANISATIONAL CLIMATE
Carter et al. (2020) reviewed and summarised the results from empirical studies
covering the past 30 years, giving a recommendation for further investigation to
contribute to a deeper insight into leadership in the context of organisational systems.
Overall, leadership style was defined as a constant behaviour shown by the leader
(Xie et al., 2018).

Prior research on leadership mainly focused on single teams. Moreover, teams
started becomingmore open systems interactingwith other teams to achieve goals that
were broader than the team’s own goals, raising the need for appropriate leadership.

Alvesson and Einola (2019) warned against the trend of excessive positivity
in leadership research regarding different leadership styles, i. e., positive, trans-
formational, servant, ethical, or spiritual leadership. They criticised ‘shaky philo-
sophical and theoretical foundations, tautological reasoning, weak empirical studies,
nonsensical measurement tools, unsupported knowledge claims, and a generally
simplistic and out of date view of corporate life’ (Alvesson & Einola, 2019, p. 383).

In addition, Carter et al. (2020) pointed to the need for research on leadership
in inter-team contexts, since until now it has been relatively rare. Due to more
interactions needed between individuals and teams, more than 10 years ago research
started examining the phenomenon of so-called multiteam systems (MTS) as a way
to overcome traditional boundaries of teams and organisations. The approach was
developed to tackle both theoretical and practical problems. MTS were defined as
closely connected systems of teams that, in addition to the goals of their individual
teams, pursue at least one common overarching objective (Luciano, DeChurch &
Mathieu, 2018). This implies teams turning into knot points or units that have to
act in a complex system of relationships pursuing one or multiple overarching goals
(Mathieu et al., 2019). In software development, Dingsoyr et al. (2016) referred to the
role that leadership style plays in software development that implies goal-orientation.
Open aspects include questions such as ‘what, where, why, when, and who related
to inter-team leadership’ (Carter et al., 2020, p. 452).

In general, leaders who demonstrate transformational behaviour show their
employees a sense of purpose that goes beyond near-term objectives and concen-
trates on overriding intrinsic needs. As a result, transformational leadership fosters
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employees identifying with the leader’s needs (Kuhnert & Lewis, 1987). Related to
this, the next chapter focuses on transformational leadership.

3.1.1. Transformational Leadership
Prior to the COVID-19 pandemic, Geier (2016) gave empirical insights for leaders
showing different behaviour in normal or extreme situations. For example, for the
target group of firefighters in professional fire stations, the results indicated that
leaders exhibited less transformational behaviour during extreme incidents and that
transactional leadership displayed the most significant predictor of the firefighters’
team performance. However, in the context of fire fighters, extreme events were more
predictable and practicable than the COVID-19 pandemic. The pandemic situation,
as well as the overall trend of increasing complexity and accompanied need for
technological solutions, especially software products, has sharpened the focus at
looking for solutions instead of things that don’t work to deal with the need for
transformation (George, Lakhani & Puranam, 2020).

In the context of software development, the empirical study by Xie et al. (2018)
showed that a transformational leadership style was more helpful for building an
organisational climate supporting innovations than transactional leadership. Further-
more, their results showed that it was easier for leaders showing transformational
leadership behaviour to build trust, which also positively affected the climate and
supported innovations. Their study did not address a specific target group.

The current state of research for the query ‘transformational leadership AND
agile software development AND Germany’ in Google Scholar (googlescholar.com)
and Web of Science (webofscience.com) over the last ten years (from 2011 to 2021
indicates the scientific gap for research on these constructs, with few entries for all
three key words in Google Scholar and no entries in Web of Science (see Table 3.1).

The results presented in Table 3.1 highlight the need for further research in
the extreme situation of the COVID-19 pandemic. Table 3.2 provides samples of the
team-level transformational leadership literature and research over the past ten years
to highlight the major contributions respected in this field of study.

This study aims out to specify the knowledge on the level of perceived trans-
formational leadership for the target group of members of software development
teams. Carter et al. (2020) reviewed studies with the insight that leadership pro-
cesses were essential within and across team boundaries to achieve both team- and
organisational-level shared goals. There have been many critics on transformational
leadership, such as van Knippenberg and Sitkin (2013) who stated that the meas-
urement tools were invalid and also did not replicate the dimensional structure or
empirically differ from other leadership styles.

The book on transformational leadership, named Leadership and Performance
Beyond Expectations, by Bass (1985) has attracted a lot of attention over the last forty
years and has triggered a wave of research into the subject.

Transformational leadership was defined by Carless, Wearing andMann (2000)
to consist of seven behaviours:

googlescholar.com
webofscience.com
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Table 3.1.: Search Results for Transformational Leadership, Agile Software Develop-
ment, and Germany in Google Scholar and Web of Science in the Past 10
Years

Key Words
Number

of
Articles

  Search Engine Documentation

‘transformational leadership’ 84,000 Google Scholar Figure B.3
5,713 Web of Science Figure B.4

‘transformational leadership’ AND
‘agile software development’

527 Google Scholar Figure B.5

1 Web of Science Figure B.6
‘transformational leadership’ AND
‘agile software development’ AND
‘Germany’

107 Google Scholar Figure B.7

0 Web of Science Figure B.8

Note. Status in November 2021

1. Communicating a vision

2. Developing employees

3. Providing support

4. Empowering employees

5. Thinking innovatively

6. Leading by example

7. Being charismatic

Results by Jahanshahi, Maghsoudi and Babaei (2020) for high technology
ventures suggested that transformational leadership had no direct relation to team
innovations but facilitated the improvement of both trust and communication within
teams. Both outcomes are important in the complex environment of high technology.
Combining the need to better understand inter-team contexts and the overall organ-
isational environment, this study was set up to add knowledge by not focusing on the
innovation climate itself but organisational psychological safety and organisational
initiative, as described in the following section. Clarke (2012) gave empirical evidence
for transformational leadership having a positive relationship to the perceived safety
climate, as well as positively affecting the encouragement for employees participating
in safety. In this study, participation safety means acting at an organisational level
to support other employees, suggesting safety actions and engaging in actions and
training activities (Neal, Griffin & Hart, 2000).
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The next section focuses on the theoretical deduction for organisational effects
in software development affected by leadership behaviour.

3.1.2. Organisational Psychological Safety and Organisational Initiative
Xu, Jiang and Wang (2019) showed that, for teams working in an information techno-
logy company, the perceived work atmosphere mediates several aspects of outcomes.
Within the ongoing hype on an innovation climate, Baer and Frese (2003, p. 45)
stated that ‘[i]nnovation is not enough’ and showed the importance of organisational
psychological safety and innovation with a positive relationship to firm performance.
They operationalised business performance as the long-term shift in return on invest-
ment and the achievement of business objectives. Moreover, their results showed
the moderating influence of these two aspects on the connection between process
innovation and firm performance. Their sample was taken in mid-sized companies
in Germany, including a variety of industries.

The concept of psychological safety is based on Schein and Bennis (1965)’s
seminal and groundbreaking piece on organisational change. Since then, the empir-
ical literature on predictors, outcomes and moderators has diversified at different
analytical levels (Newman, Donohue & Eva, 2017). Schein and Bennis (1965) de-
scribed psychological safety as the degree to which individuals both feel secure and
have confidence in their ability to cope with change. Since then, numerous other
researchers like Edmondson (1999) have explored the importance of psychological
safety in work environments, not only dealing with the ability to cope with change.
The construct describes the shared perception among members of a team or a whole
organisation that a person does not have to fear being sanctioned or excluded for
critical contributions. In the positive case, this means that there is a high level of
trust in a team or organisation with high psychological safety. As a result, members
are more likely to talk about mistakes and the associated learning experiences. They
are also more willing to explore new ideas and are more willing to take risks (Fra-
zier et al., 2016). In contrast to the moderation approach by Baer and Frese (2003),
Mathieu et al. (2019) categorised psychological safety as an emergent state used as a
mediating variable. They reviewed the rapidly growing number of emergent states
studies over the past decade. The common factor was that each of these mediators
was different from the team processes and had connections to the team delivery. They
stated that future research should continue to examine emergent states. Therefore,
this study examines the emergent state of psychological safety for the target group of
people working in software development in Germany and extends the findings of
Baer and Frese (2003) by using it as a mediating variable.

Using the query ‘organisational psychological safety AND agile software devel-
opment AND Germany’ in Google Scholar (googlescholar.com) and Web of Science
(webofscience.com) for the last ten years (from 2011 to 2021) indicates the scientific
gap for research on these constructs with no entries for all three key words in both
search engines (see Table 3.3). Since no entries were found for the key words ‘organ-
isational psychological safety’ in Web of Science and ‘organisational psychological

googlescholar.com
webofscience.com
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Table 3.3.: Search Results for Organisational Psychological Safety, Agile Software
Development, and Germany in Google Scholar and Web of Science in the
Past 10 Years

Key Words
Number

of
Articles

  Search Engine Documentation

‘organisational psychological safety’ 7 Google Scholar Figure B.9
0 Web of Science Figure B.10

‘organisational psychological safety’
AND ‘agile software development’

0 Google Scholar Figure B.11

Note. Status in November 2021. When having no entries for prior research queries,
testing of combinations was ended.

safety AND agile software development’ in Google Scholar, the testing of further
combinations was ended.

Table 3.4 provides samples of the (organisational) psychological safety literat-
ure and research over the past ten years to highlight the major contributions respected
in this study.

Based on their research, Venkatesh et al. (2020) encouraged companies to adopt
agile software development methods. However, they pointed out that developers
need to have organisational skills to take advantage of these methods. To contribute
to the model to embrace complexity by Mathieu et al. (2019) for the area of software
product development, this study extends it by adding organisational initiative as
an outcome. The working method agile software development might be supportive,
since it mixes both creative teamwork and a strong emphasis on being effective and
responsive (Highsmith & Cockburn, 2001).

Outcomes are defined as deliverables and side-products of collective activit-
ies that are cherished by one or more people. Due to the growing importance of
inter-team collaboration, this study does not categorise organisational initiative as a
mediating, behavioural process but as an outcome (Cha et al., 2015; Mathieu et al.,
2019). Collaborating across team boundaries is seen to be relevant e. g. to achieve
both team- and organisation-level collective goals (Carter et al., 2020). Both concepts,
psychological safety and initiative, are theoretically and empirically of interest on
different levels.

The organisational initiative describes an organisational-level construct derived
from individual initiative. Organisational initiative is based on the concept of personal
initiative (Frese et al., 1997). Within this, organisational initiative is described to be
a psychological process that facilitates the development of individual roles, teams,
and organisations from the status quo into any kind of requested future states (Rank,
Pace & Frese, 2004). Organisational initiative is specified as a contextual predecessor
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Table 3.5.: Search Results for Organisational Initiative, Agile Software Development,
and Germany in Google Scholar and Web of Science in the Past 10 Years

Key Words
Number

of
Articles

  Search Engine Documentation

‘organisational initiative’ 375 Google Scholar Figure B.12
1 Web of Science Figure B.13

‘organisational initiative’ AND
‘agile software development’

3 Google Scholar Figure B.14

0 Web of Science Figure B.15
‘organisational initiative’ AND
‘agile software development’ AND
(‘Germany’

0 Google Scholar Figure B.16

Note. Status in November 2021. When no entries were found for prior research
queries, the testing of combinations was ended.

of innovation which lacks further examination besides, for example, the Moroccan
context (Hassi, Rohlfer& Jebsen, 2021). Hereby, the organisational initiative is defined
as a decisive factor determining overall behaviour at work. The aspect of organisation
refers to the level to which the work environment supports employees’ own initiative
to a greater or lesser extent. (Baer & Frese, 2003) defined organisational initiative as
a proactive, independent and persistent way of working beyond the borders of one’s
own tasks.

The current state of research for the query ‘organisational initiative AND agile
software development AND Germany’ in Google Scholar (googlescholar.com) and
Web of Science (webofscience.com) from 2011 to 2021 indicates the need for research
on these constructs, with no entries for all three key words in both search engines
and even no entry in Web of Science for ‘organisational initiative AND agile software
development’ (see Table 3.5).

Table 3.6 provides a sample of the (organisational) initiative literature and
research. The small number ofmeta analyses emphasises the need for further research
and major contributions are respected in this study.

A mediator points out how external processes have an inherent psychological
importance (Baron & Kenny, 1986). These presumed effects lead to the following
first hypothesis, which states:

H1: The perceived organisational psychological safety mediates the path between
transformational leadership and organisational initiative.

Figure 3.1 visualises the presumed paths between the constructs of the first
hypothesis.

googlescholar.com
webofscience.com
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Table 3.6.: Sample of (Organisational) Initiative Meta-Analysis

Source Approach  Major Contribution(s)

de Freitas et al. (2016) Meta-analysis In the case of individual initiative in re-
lation to one’s own personal growth*, all
studies showed that this was positively re-
lated to positive factors such as the level of
well-being and self-esteem, among others.
It was also negatively related to negative
dimensions such as anxiety or depression.
However, this study has only little substant-
ive proximity to this study.

Note. *Personal growth initiative is defined by four behaviours including ‘readiness
for change, planfulness, intentional behaviour, and using resources’ (de Freitas et al.,
2016, p. 776)

Figure 3.1.: Conceptual Visualisation of the Presumed Paths between Transforma-
tional Leadership, Organisational Psychological Safety and Organisa-
tional Initiative

Transformational Leadership Organisational Initiative

Organisational Psychological Safety

+ +
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3.1.3. Moderating Effect of Positive Leadership
Kelloway et al. (2013) developed a measure to assess the perceived positive leader-
ship behaviour with a target group of nursing home employees. Furthermore, they
found empirical evidence that positive and transformational leadership were distinct
from each other. Kelloway et al. (2013) examined the potential of the interaction of
positive and transformational leadership to predict positive employee affects. Fur-
thermore, their results showed that there was only a moderate correlation of positive
and transformational leadership, which supported their hypothesis that positive
leadership is empirically distinct from transformational leadership. Their results
showed that positive leadership partially substituted transformational leadership
when transformational leadership was low. They also found support that the interac-
tion of positive and transformational leadership predicted positive employee effects
for the target group of nursing home employees. Positive leadership was defined
as ‘those behaviours that are enacted by leaders and result in increasing followers’
experience of positive emotions’ (Kelloway et al., 2013, p. 108). Monzani and Dick
(2020) described the characteristic ‘positive’ as a behavioural pattern of the leader
that establishes the conditions in the work environment so that employees can realise
themselves and grow at work.

Adams, Meyers and Sekaja (2019) validated positive leadership as a common
latent factor. They suggested the desire to cultivate positive leadership behaviours in
order to support employee well-being and collaboration. Since they evaluated the
mediating role of inclusion and discrimination they pointed to a special need for
positive leadership for diverse teams. The main criticisms of positive leadership are
that it is conceptually redundant to other leadership styles, that there are few studies
on two-way and multi-level influences in organisations, and that this leadership style
appears to be both naïve and unhelpful in practice (Monzani & Dick, 2020).

Experimental results by Avey, Avolio and Luthans (2011) indicated overall
leader positivity was positively related to both followers’ results and positivity. With
this, leader and follower positivity can be summarised by the construct psychological
capital. This includes four criteria: Confidence or efficacy, hope, positivity and
resilience (Luthans et al., 2007). Especially during the COVID-19 pandemic, positive
psychology in general was examined to play an important role in reducing mental
illness and increasing mental health (Waters et al., 2021).

Due to an increasing need for people working in software product development
in different roles and in international teams (e. g. George, Lakhani & Puranam, 2020),
insights given by Monzani and Dick (2020) indicated that positive leadership beha-
viour may be helpful for the target area. This assumption was made because Monzani
and Dick (2020) outlined the positive effects on role identities or improving the cul-
ture by acting as a role model for improving the work environment continuously and
engaging in ongoing learning activities.

From 2011 to 2021, the present state of research for the query ‘positive leader-
shipANDagile software developmentANDGermany’ inGoogle Scholar (googlescholar.
com) and Web of Science (webofscience.com) emphasises the gap for research on

googlescholar.com
googlescholar.com
webofscience.com
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Table 3.7.: Search Results for Positive Leadership, Agile Software Development, and
Germany in Google Scholar and Web of Science in the Past 10 Years

Key Words
Number

of
Articles

  Search Engine Documentation

‘positive leadership’ 14,800 Google Scholar Figure B.17
40 Web of Science Figure B.18

‘positive leadership’ AND ‘agile
software development’

24 Google Scholar Figure B.19

0 Web of Science Figure B.20
‘positive leadership’ AND ‘agile
software development’ AND
(‘Germany’

5 Google Scholar Figure B.21

Note. Status in November 2021. When no entries were found for prior research
queries, the testing of combinations was ended.

these constructs with no entries for all three key words in Web of Science for ‘organ-
isational initiative AND agile software development’ and few entries for all three key
words in Google Scholar (see Table 3.7).

Table 3.8 provides samples of the positive leadership literature and research
over the past ten years to emphasise the need for major contributions respected in
this study.

In their systematic review, Monzani and Dick (2020) concluded that positive
leadership not only allows leaders to help themselves, but also fosters positive effects
on teams at an organisational level, such as cohesion, identification or learning. To
extend the knowledge and replicate the findings for the target software product
development employees, the second hypothesis states:

H2: The effect of transformational leadership on the perceived organisational psycho-
logical is moderated by positive leadership such that the effects are enhanced when
leaders engage in positive leadership behaviours

.
Figure 3.2 visualises the presumed paths between the constructs of the second

hypothesis.
Based on the prior literature review, the research question for the first main

study is: Does the perceived organisational psychological safety mediate the path
between transformational leadership and organisational initiative for members of
software development teams? And is this enhanced when leaders engage in posit-
ive leadership behaviours? The next section summarises the research design and
hypotheses for the first study.
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Table 3.8.: Sample of Positive Leadership Literature Reviews and Meta-Analysis

Source Approach  Major Contribution(s)

Monzani and Dick (2020)* Systematic Review Summary of main cri-
tiques and effects on the
individual level for the
leader, on the team and
organisational level.

Malinga, Stander and Nell (2019) Meta-analysis Due to confusion with re-
gards to the construct pos-
itive leadership, leader-
ship traits as well as mo-
tivations, and behaviours
were derived. Based on
the analysis they summar-
ised that development is
possible and they gave re-
commendations for suit-
able interventions.

Note. *Lacking meta-analysis or literature synthesis for the construct of positive
psychology, the in-book contribution is taken into consideration

Figure 3.2.: Conceptual Visualisation of the Presumed Moderating Effect of Posit-
ive Leadership on the Path between Transformational Leadership and
Organisational Psychological Safety

Transformational Leadership Organisational Initiative

Positive Leadership Organisational Psychological Safety

+
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3.1.4. Research Design for the First Main Study
To give an overview based on the literature review, Table 3.9 summarises the research
question and constructs for the first study. Figure 3.3 visualises the constructs of the
first main study in the context of the framework byMathieu et al. (2017) andMathieu
et al. (2019).

Additionally, the conceptual model in Figure 3.4 visualises and summarises the
constructs, paths, and derived hypotheses of the research design for the first main
study.

To keep the research design clean, it was decided to test the paths of the medi-
ation hypothesis (H1) as one hypothesis rather than testing the four step approach
dividing the respective paths into different hypotheses, as is often seen when testing
mediation with the PROCESS macro (Hayes, 2015, 2021). This is in line with Sarstedt
et al. (2020) who argued that composite methods such as partial least squares (PLS-
SEM) represent the favoured and inferior approach for the estimation of mediation as
well as conditional process models and that the PROCESS approach is unnecessary
when mediation is studied with PLS-SEM.
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Figure 3.3.: Location of the Constructs of the First Main Study in the Framework for
Team Research
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Table 3.9.: Overview of Research Question and Constructs for The First Study

Study and Research Question

Study 1

Does the perceived organisational psychological safety mediate the path between
transformational leadership and organisational initiative for members of software
development teams? And is this enhancedwhen leaders engage in positive leadership
behaviours?

Constructs

• Transformational leadership

• Organisational psychological safety

• Organisational initiative

• Positive Leadership

3.2. METHODS
This section describes the methods used in this study: inclusions and exclusions,
participants characteristics, sampling procedure, sample size, power and precision,
measures and covariates, data collection, quality of measurement, conditions and
research design, data diagnostics and analysis strategy.

3.2.1. Inclusion, Exclusion and Participants Characteristics
Only participants working in software product development teams were accepted.
Datasets of participants not working in teams but by themselves were excluded. Fur-
thermore, the surveys contained the information for the regional focus on Germany.
Therefore, only participants working in Germany took part. To evaluate and exclude
outliers, boxplots were planned to be analysed to examine univariate outliers (JASP
Team, 2020). Datasets withmore than two standard deviations faster than themean of
duration with regards to participation were set to be excluded. Additionally, datasets
with more than one and a half standard deviations from the mean of one of the vari-
ables were planned to be excluded with regards to one and a half interquartile range
method. Multivariate, model fit, and prediction outlier analysis were evaluated in
RStudio and SmartPLS to remove the outliers and improve the accuracy of the model
for SEM (Ringle, Wende & Becker, 2015; RStudio Team, 2020). Moreover, Cook’s
distance was specified to be evaluated for further outliers in R (Aguinis, Gottfredson
& Joo, 2013; R Core Team, 2020).

Hereby, the threshold for outliers was based on F distribution, with the obser-
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vations apart from a scatter plots.
Overall, participants were asked for their socio-demographic data: gender,

age, role, education, duration of professional activity, company size, division, length
of current employment, whether they work in a team or alone, team size, working
method and leader’s gender.

The study was conducted with developers, agile coaches, Scrum masters, user
experience (UX) designers as well as project leads/project managers, (team) assist-
ants, and leadership roles, all working in the area of software product development.
Among the 111 participants included in the final analysis, 31.53% were female and
68.47% were male. Participants’ ages ranged from 21 years to 54 years (M = 34.51,
SD = 7.77). Most represented roles were developers (35.54%), product owners
(15.70%), and leaders (12.40%) (see Figure 4.7).

Figure 3.5.: Descriptives for the Second Study – Roles of Participants

11.57% Assistant

5.00% Agile Coach
or Scrum Master

35.54% Developer

12.40% Leader

15.70% Product Owner
9.09% Project Lead or Manager

0.83% UX and UI Designer

9.92% Other

Themajority of participants hold a university degree (69.37%). The duration of
the professional activity was up to 37 years (M = 11.71, SD= 7.58). Most participants
worked in large companies with 201 or more employees (51.35%). The product
areas most represented were software (41.44%) and service providers (20.72%).
Participants’ length of current employment ranged up to 24 years (M = 4.86, SD
= 4.56). The team size ranged from two to 30 team members (M = 8.09, SD =
5.18). The most used working methods were Scrum in an adapted form (41.44%),
classical project management (14.41%), and Kanban in an adapted form (11.71%)
(see Figure 3.6).

10.81% stated, that they do not know or it is unclear to them, which method
they are working with. 88.29% had a male leader and 11.71% a female leader. The
socio-demographic data is displayed in Table B.4 and frequency tables for nominal
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Figure 3.6.: Descriptives for the First Study – Penetration of working methods in
Software Development in Germany

8.26% Checklist
or To-Do-List

15.70% Classical
project management

0.83% Kanban10.74% Kanban
in adapted form

5.79% Scrum
by the book

42.15% Scrum
in an adapted form

6.61% Other
working method

9.92% I don’t know

and ordinal variables are attached in the Appendix B.
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3.2.2. Sampling Procedures, Sample Size and Power
All participants answered the questionnaire online. This allowed for easy and fast
participation and evaluation of the data. The online link was spread via business
networks as well as members of IT teams, who were approached via e-mail or busi-
ness networks. A pre-test was conducted (N = 8). Participation was voluntary,
anonymous, and without any incentives. All participants were above 18 years old
and gave consent to respect and fulfil the guidelines for good ethical research (see
Appendix B in Table B.12). There is no conflict of interest nor financial support to
disclose for the study.

With regards to the specific target group of members of software product
development teams in Germany, there were no reliable estimates for the expected
effect size. Therefore other indications had to be used: large effects seemed to be
not expectable and small effects seem to be lacking in practical usage. With this,
medium effects were aimed at. The goal was a power of .8 for two-sided testing for
the directional hypotheses.

For the simple mediation analysis the tables provided by Fritz and MacKinnon
(2007), Hair et al. (2019), and Marcoulides and Chin (2013) were considered. For
the regressions as part of the moderation analysis, G*Power in the version 3.1.9.6
was used (Faul et al., 2009). Fritz and MacKinnon (2007) recommended for the
simple mediation analysis a planned sample size of 71 for detecting medium effects
when using bias-corrected bootstrapping as described in subsection 3.2.5. Hair et al.
(2019) and Marcoulides and Chin (2013) suggested to plan the sample size using
power analysis with respect to the model structure, the expected level of significance,
and the awaited effect size: For a minimum R2 of .10, a maximum number of two
arrows pointing at a construct and a significance level of 5%, they suggest a planned
sample size of 110. This is close to Cohen (1988) who suggests an R2 value of .13 a
medium effect size. For the moderation analysis, a sample size of 55 was suggested
(see Table B.3).

With this, the planned net sample size number was the maximum value of all
sources of N = 110. To achieve that, based on the expected outliers, the gross planned
sample size needed to be enlarged. Oriented to the report on behalf of the Federal
Ministry for Work and Social Affairs in Germany, a mark-up of 6% for the potential
participants being (solo-) self-employed and therefore not working in a team in the
area of software development (Bonin et al., 2020). To account for further exclusion
criteria for which no detailed forecast was possible in advance, a further 10% was
added as a lump sum. Thus, the target was 16% more participants than the above
net sample, resulting in a target gross sample of N = 127. It was planned to stop data
collection once this number of participants was reached.

After finishing the data collection stage, there were 121 questionnaires com-
pleted. Thus, the planned size of the gross sample was slightly undercut. The sample
was cleaned according to the criteria defined before the data collection stage, as
follows: First, ten cases were excluded, covering those who did not work in a team
but alone. Therefore, they did not fit to the target group of this study.
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One case had to be excluded after boxplot analysis due to a too short duration
of participation of one and a half standard deviations from the mean. Additionally,
five cases were excluded with one and a half standard deviations from the mean
of at least one of the four variables out of transformational and positive leadership,
organisational initiative, or organisational psychological safety as a cut off criteria.
Standardized residual plots and Cook’s distance did not indicate any further outliers.
This resulted in a net sample of N = 104 for the statistical tests, which was slightly
more than planned. Since all unfinished datasets were excluded from the analysis,
there are no missing data.

3.2.3. Measures and Covariates
Four existing scales were used to operationalise the constructs. Since the manners
in the area of software product development are based on the German informal
personal address, the questionnaires were adapted in the salutation. All items are
attached in English Table B.13 in the Appendix B. The measures include the predictor
variable transformational leadership, the moderator positive leadership, the mediator
organisational psychological safety, and the criterion organisational initiative.

Transformational Leadership
Transformational leadership (α = .90) was measured with the seven-item measure
of the Global Transformational Leadership (GTL) scale by Carless, Wearing and
Mann (2000) also used by Kelloway et al. (2013) when dealing with the interaction
of transformational and positive leadership. Participants rated the items on a five-
point response scale with higher scores indicating more perceived transformational
leadership behaviour. Responses ranged from Rarely or never to Very frequently, if not
always. A sample item is ‘My leader communicates a clear and positive vision of the
future’.

Positive Leadership
Kelloway et al. (2013) developed and validated the scale for measuring positive
leadership (α = .85) using five items. Participants answered on a five-point scale.
Higher scores indicated higher levels of perceived positive leadership behaviour.
Sample items are ‘my manager thanked me’ or ‘my manager helped me’.

Climate for Psychological Safety
The measure of organisational psychological safety (α = .80) contained the adapted
original seven items by Edmondson (1999) for measuring the climate for psycholo-
gical safety, which were transformed to the organisational level by Baer and Frese
(2003), who also translated them into German. Responses ranged on seven points
from Fully agree to Do not agree at all. A sample item is ‘In our company one is free to
take risks’.
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Climate for Initiative
The measure of the perceived organisational initiative was made using the climate
for initiative scale from Baer and Frese (2003), who adopted the scale from Frese
et al. (1997) and transformed it on the organisational level for initiative. Responses
ranged on a five-point scale from Fully applicable Does not apply at all. Sample items
are ‘Whenever there is a chance to get actively involved, people in our company take
it’. The reliability was α = .86.

Covariates
In addition to the mentioned constructs, control variables are also relevant to ensure
the quality of the study. Participant’s gender and age were control variables due to
research similarities for examplewith Bernerth andAguinis (2015) or Klaic, Burtscher
and Jonas (2020).

3.2.4. Data Collection and Diagnostics
The survey included existing, validated scales to ensure the quality of measure-
ment. They were used with the permission of the authors to operationalise the
constructs or used with regards to Creative Commons (Attribution-NonCommercial-
NoDerivatives 4.0 International (CC BY-NC-ND 4.0) https://creativecommons.org/
licenses/by-nc-nd/4.0/).

All data were treated confidentially. All questions were fixed response ques-
tions and all items were mandatory. To gain insights, a multidimensional, multi-
organisational study was conducted. The study had a non-experimental, cross-
sectional design with self-assessment surveys asking for participants’ individual
perceptions of aspects of working in software product development.

For the analysis of the data, JASP version 0.14.1 (JASP Team, 2020), R version
4.1.0 (R Core Team, 2020), RStudio version 1.4.1717 (RStudio Team, 2020), and
SmartPLS version 3 (Ringle, Wende & Becker, 2015) were used. SmartPLS centered
standardised all variables in the model to make the effects of the five-point scale
comparable with the seven-point scales. This was achieved by the calculation of
the mean and standard deviation for each indicator, followed by subtracting and
dividing the mean of each indicator score by the respective standard deviation (Chin,
Marcolin & Newsted, 2003; Hair et al., 2019). Gender was recoded (male: 0, female:
1). Due to coding all fields as mandatory items, there were no missing data.

To gain a snapshot on people’s perception during the pandemic, a one wave
study was designed. To avoid common method bias, Kock (2015) analysed common
method bias on assessing Variance Inflation Factor (VIF) for testing collinearity. In
addition, their results indicated that the standard criteria for assessing convergent
and discriminant validity based on a confirmatory factor analysis were also met.
Hence, those assessments were also respected in evaluating the measurement model
within the current study.

https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
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3.2.5. Analytic Strategy
Although working with robust non-parametric tests and tools, the normality was
checked. The kurtosis and skewness was within the range of > −2 and < 2, which
indicates normality of the data.

In general, SEM is becoming increasingly popular in research regarding the
examination of the effect of perceived leadership behaviour and the impact on em-
ployees (e. g. Hassi, Rohlfer & Jebsen, 2021; Iqbal, Ahmad & Latif, 2021) In this study,
the specific form of PLS-SEM technique was used to analyse the data. Using PLS-SEM
is beneficial compared to factor-based SEM with regards to greater statistical power,
which makes it more likely to examine the significance of an effect when present in
the population (Sarstedt, Ringle & Hair, 2021). Adapted from Sarstedt, Ringle and
Hair (2021) the use cases for PLS-SEM can be summarised as:

• Forecast and explanation of a central target construct and/or detection of the
relevant antecedent constructs

• Complex pathway model, i.e. many constructs per model (six or more) and
many indicators per construct (more than four indicators)

• Pathway model contains formatively measured constructs (instead of reflect-
ively measured constructs)

• Restricted sample size (the same if it is large)

• Study based on secondary or even archival data (no strong foundation based
on measurement theory)

• Use values of latent variables in further research

There is a lot of controversy on PLS and the value for quantitative research.
Rigdon (2016) states that SEM per se is still young as a statistical method spreading
more rapidly than PLS which is younger and evolving slower. In addition, he points
to the effect of analogies and heuristics as a powerful instrument on one hand but,
a misleading trap on the other hand. Therefore, it depends on the study and the
circumstances as to whether PLS-SEM is suitable (Rigdon, 2016; Sarstedt, Ringle &
Hair, 2021). Despite criticisms on using PLS-SEM e. g. to cope with unnecessary
sample sizes or in psychology in general, Sarstedt, Ringle and Hair (2021) pointed
to the need to run power analysis in advance. Although PLS-SEM is applicable for
smaller samples, they insist that no statistical ‘can offset a badly designed sample’
(Sarstedt, Ringle & Hair, 2021, p. 13).

Even for the estimation of very complex mediation models, PLS-SEM as a
composite-based approach is not restricted by the constraints of regression- and
factor-based SEM analysis. In addition to measurement error, composite-based
approaches take the entire model structure into account in parameter estimation.
Compared to factor-based SEM methods, they also offer more flexibility in designing
and specifying the model. Researchers can easily incorporate interaction terms with
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simultaneous consideration of measurement errors (Sarstedt et al., 2020). Being part
of the algorithm, PLS-SEM computes case values or construct scores for every latent
variable used in the model (Sarstedt, Ringle & Hair, 2021).

Hair et al. (2019) suggest themethod to be useful, e. g. when taking a prediction
perspective for testing a theoretical framework, when the population is small which
limits the sample size, or when the structural model is complex. Since several of the
advantages apply to this study, PLS-SEM was chosen to address those challenges
using the appropriate method, although being aware of the criticisms. One reason
is that the target group of members of Software Product Development teams in
Germany being a small part of people working in IT. Another aspect is to ensure
distribution requirements not lacking of normality and to be able to handle complex
structural models (Hair et al., 2019). To contribute to the call by Mathieu et al. (2019)
for embracing complexity with regards to work team research, PLS-SEM seems to be
suitable as well, since the model proposed is based on focusing on mediation effects.

This study was set up to contribute to the model for embracing complexity by
Mathieu et al. (2019, p. 19) dividing constructs into ‘[c]o-evolving team compositional
and structural features, mediating mechanisms, external influences, and outcomes’:
Leadership was set as a structural feature and external influence, psychological safety
was in this case chosen as a mediator, and the organisational initiative as an outcome
with regards to individual reactions. The study hereby aims to add knowledge to the
proposed need to measure constructs triggered by the environment. This content
and contribution was evaluated to suggest a methodological approach that handles
complex structural models (Hair et al., 2019). Furthermore, Sarstedt et al. (2020)
recommended the use of PLS-SEM for estimating mediation and moderation to
help understand and explain complex causal processes, regardless of the research
discipline. This argumentwas evaluated to be in linewithHayes andRockwood (2019,
pp. 48-49) who addressed the research focus on understanding ‘the mechanisms
by which efforts operate and the factors that influence the size or strength of those
mechanisms’. They criticised that until now effects are often treated as independent.
Nevertheless, there is a necessity to respect and accept the dependency gut to get
insights on the operation itself and in addition into the boundary conditions. This
means e.g.. that it is necessary to understand the mechanisms at work and when they
take place.

With regards to the structural model, bias-corrected bootstrapping was used
(5000 samples) as a non-parametric procedure, that in addition to percentile boot-
strapping ‘corrects for skew in the population’ (Fritz & MacKinnon, 2007, p. 5).

For the mediation analysis (H1), the decision criterion was whether the indirect
effect became significant (Baron & Kenny, 1986). For testing mediated effects, Cohen
(1988) described the need for the total effect of the latent predictor (X) on the latent
criterion variable (Y) to be significant referring to Baron and Kenny (1986). With
regards to Hayes (2017), it is now generally accepted that a significant indirect effect
via a mediator can also occur in the absence of a significant total effect. For PLS-SEM,
Sarstedt, Ringle and Hair (2021) recommended an assessment of the total effect. Due
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Figure 3.7.: PLS-SEM Analysis Elements

Preliminary Considerations Sample Size
Statistical Power

Distributional Assumptions
Goodness of Fit

Measurement Model Assessment Reflective: Loadings, α, Composite
Reliability, 𝑝, Average Variance

Extracted (AVE), Heterotrait-Monotrait
Ratio (HTMT)

Structural Model Assessment VIF
Explanatory Power and out-of-sample

power (R2, Q2)
Significance and relevance of the path

coefficients
Model Comparisons

Note. Figure following Hair et al. (2019)

to the specific recommendations for the statistical method chosen, the decision was
made to consider the total effect as well. Fritz and MacKinnon (2007) emphasised
the necessity for mediation to examine whether the confidence interval contains zero
(insignificant) or not (significant).

For the moderation analysis (H2), the decision criterion was whether the inter-
action term of X, which was transformational leadership and the latent moderator
variable (W), which was positive leadership became significant (Baron & Kenny,
1986). Therefore, the product indicator calculation method was used, pairing the
indicators of X and W. Standardised values were chosen for the product term gener-
ation.

3.3. RESULTS
This section presents the results of the analyses using the statistical techniques dis-
cussed in 3.2.5. The reporting style follows the reporting style of PLS analysis as
suggested by Chin (2010). First, participant flow and recruitment will be reported.
Second, the reliability and validity of the measurement model are assessed. Since
this dissertation includes assessing the mediating role of the perceived organisational
psychological safety on transformational leadership and organisational initiative, and
the moderating role of the perceived positive leadership, which includes the interac-
tion of positive and transformational leadership, a post-hoc analysis was conducted
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to investigate these effects. Therefore, the third step is to present the structural model
results.

The study started with a short introduction to the scope, boundary conditions
and use of the data of the study, with an explanation that there was no commercial
usage or interest. Then, the participants gave consent, agreeing that they were above
18 years old and respected the rules of participation. The content scales where
ordered from the individual to the leadership perception. Therefore, the first content
scale was the climate for psychological safety by Baer and Frese (2003) and Edmondson
(1999), followed by the climate for initiative scale by Baer and Frese (2003) and Frese
et al. (1997), both on the perception of the organisational level. The perception of
leadership started with the positive leadership scale by Kelloway et al. (2013), followed
by the transformational leadership by Carless, Wearing and Mann (2000). The final part
was the socio-demographic data. The last page included contact details and further
information. Details of the scales are attached in the Appendix B Table B.13.

The data collection took place from September to November 2020 with respect
to the sampling procedure described in subsection 3.2.2. The next section presents
the results of the measurement model.

3.3.1. Evaluation of the Measurement Model
This section consists of the reporting of the measurement model, including the
common method variance and the validation of instruments and psychometrics. PLS-
SEM analysis includes the assessment of the measurement and structural model. The
measurement model tests the reliability and validity of the constructs. The structural
model includes the significance of the hypothesised relationships. The data analysis
and report of results follows the reporting style for PLS-SEM analysis suggested by
previous studies (e. g. Chin, 2010; Sarstedt, Ringle & Hair, 2021).

For factor loadings, Hulland (1999) suggested a threshold of 0.50. More strictly,
items with factor loadings smaller than 0.60 were reviewed and sorted out referring
to Gefen and Straub (2005). Consistent with Hair, Ringle and Sarstedt (2011), the
threshold of 0.70 was chosen. An inappropriate loading was the case for one item of
organisational initiative (OI06) and two items for climate for psychological safety
(PS04 and PS07), which were removed. Table 3.10 reports on the results for reliability
and validity for the overall sample as well as the factor loadings for the remaining
items.

In order to test the reliability of the scales, Cronbach’s Alpha was used. To
overcome criticisms of Cronbach’sAlpha being a lower boundary, aswell as having the
characteristic to underestimate reliability, Composite Reliability (CR) was also used.
In the current research, themeasurementmodelwas evaluated by using Confirmatory
Factor Analysis (CFA) and, while investigating the proposed framework, focusing
on convergent reliability. The measurement model had four latent constructs. With
regards to factor analysis, first, the overall sample was assessed. Additionally, CR and
Cronbach’s Alpha were used to analyse internal consistency. The Cronbach’s Alpha
of the constructs ranged from α = .80 to α = .90. Referring to Field (2017) or Taber
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Table 3.10.: Loadings, Reliability, and Convergent Validity for the First Main Study

Construct Coding Loading 𝑎𝑙𝑝ℎ𝑎 CR AVE

Transformational Leadership TL1 0.74 0.90 0.92 0.64
TL2 0.81
TL3 0.84
TL4 0.86
TL5 0.72
TL6 0.84
TL7 0.75

Positive Leadership PL1 0.82 0.85 0.89 0.63
PL2 0.83
PL3 0.82
PL4 0.72
PL5 0.77

Organisational Psychological Safety PS1 0.75 0.80 0.86 0.56
PS2 0.73
PS3 0.74
PS5 0.77
PS6 0.76

Organisational Initiative OI1 0.79 0.87 0.90 0.60
OI2 0.73
OI3 0.74
OI4 0.80
OI5 0.78
OI7 0.78

Note. N = 111, missing = 0. Average Variance Extracted (AVE) = Average Variance
Extracted, 𝑎𝑙𝑝ℎ𝑎 = Cronbach’s Alpha, TL = Transformational Leadership, PL =
Positive Leadership, PS = Organisational Psychological Safety, OI = Organisational
Initiative.
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(2018), the results for all constructs exceed the threshold of 0.70. If an item of a scale
was deleted, it was also analysedwhether the reliability was significantly increased by
the deletion of an item. It showed that eliminating an item did not enhance construct
reliability. Additionally, all CR were higher than the recommended value of 0.70
(Netemeyer, Bearden & Sharma, 2003).

After ensuring reliability, convergent validity of all constructs was analysed.
To ensure convergent validity through factor analysis, all items measuring the same
construct must strongly agree (converge) in terms of their representation of the
construct for which they were developed. Convergent validity is achieved when
the constructs that are supposed to be linked are related to each other, which prior
research such as Carless, Wearing and Mann (2000) already indicated for transform-
ational leadership. Usually, convergent validity is examined by values of Average
Variance Extracted (AVE) andCRwith a threshold of 0.50 or above (Fornell & Larcker,
1981). Furthermore, the AVE and CRs for all constructs are all above 0.50, which
also indicates convergent validity. Therefore, transformational leadership, positive
leadership, organisational psychological safety and organisational initiative are all
uni-dimensional constructs, and convergent validity is ensured.

The descriptives for the metric variables included in testing the hypotheses
were evaluated. The perceived transformational leadership is above average (M =
3.48, SD= 0.67) and higher than positive leadership (M = 2.79, SD= 0.77). To derive
practical implications, the results of each item were analysed and reported. Referring
to (Carless, Wearing & Mann, 2000) transformational leadership behaviour includes
the following aspects:

• Vision (M = 3.27, SD = 1.17)

• Staff Development (M = 3.87, SD = 1.19)

• Supportive Leadership (M = 3.55, SD = 1.23)

• Empowerment (M = 3.73, SD = 1.23)

• Innovative Thinking (M = 3.43, SD = 1.23)

• Leading by Example (M = 3.41, SD = 1.25)

• Charisma (M = 3.09, SD = 1.23)
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The referring items are attached in Appendix B in Table B.14. The perceived organ-
isational psychological safety is above average as well (M = 5.37, SD = 1.08). This is
also the case for organisational initiative (M = 3.50, SD = 0.69).

Overall, construct validity is established when convergent and discriminant
validity are determined. Discriminant validity was inspected with the value of each
indicator’s inner VIF value for collinearity statistics being less than the threshold of
3.3. This indicates not only that the moderated mediation model does not indicate
pathological collinearity but it can also be considered free of common method bias.
Additionally, Fornell-Larcker criterion was used. Table 3.11 shows that square-root
of AVE for the construct is greater than the inter-construct correlation (Kock, 2015).
Discriminant validity was also assessed using Heterotrait-Monotrait Ratio (HTMT)
ratio of correlations (Henseler, Ringle & Sarstedt, 2015). All values are below the
threshold of 0.90. Therefore, discriminant validity is ensured. The results of the
Fornell-Larcker criterion is displayed in Table 3.11 and for the HTMT testing in
Table 3.12 (Fornell & Larcker, 1981).

Overall, the data model is suitable for structural model assessment due to the
above analysis of the indicating established reliability and validity of all constructs
used in the current study. Being part of the two models approach of PLS-SEM, the
next section gives insights into the second part: the structural model.
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3.3.2. Evaluation of the Structural Model
Different hypotheses were proposed to evaluate the relationship of predictor and
outcome.

H1: The perceived organisational psychological safety mediates the relationship
between transformational leadership and organisational initiative.

H2: The effect of transformational leadership on the perceived organisational psycho-
logical is moderated by positive leadership such that the effects are enhanced when
leaders engage in positive leadership behaviours.

This section includes the presentation of the inferential statistics and data ana-
lysis. In fact, assessment of the structural model includes R2, Q2 for the endogenous
variables organisational psychological safety and organisational initiative, and the
significance of paths. The strength of the structural model determines the good-
ness of the model by evaluating R2 for the mediating and dependant variable. The
threshold value for an acceptable R2 value depends on the research context (Hair
et al., 2012). The results of R2 for organisational psychological safety (R2 = 0.48) and
organisational initiative (R2 = .56) are above .10 indicating the predictive capability.
Furthermore, Q2 indicates the predictive relevance of the endogenous constructs. A
Q2 value greater than 0 displays the predictive relevance of the model (Chin, 2010).
The results for this study point to significant prediction of organisational psycholo-
gical safety (Q2 = 0.208) and organisational initiative (Q2 = 0.318). Additionally,
standardized root mean residual (SRMR) was used to assess the model fit of the data
with a threshold below .10 for an acceptable model fit. The SRMR value of .080 indic-
ates an acceptable model fit (Hair et al., 2016). To further assess the goodness of fit,
hypotheses were tested to ensure the significance of the relationships for mediation
and moderation analyses.

Mediation Analysis
To test the statistical significance of path coefficients of the hypothesised effects,
t-values and p-values were calculated using bootstrapping (5000 samples). To eval-
uate mediating effects, recommendations by Nitzl, Roldan and Cepeda (2016) and
guidelines by Sarstedt, Ringle and Hair (2021) were respected. Figure 3.8 visualises
the structural path coefficients and the results of the structural model evaluation for
hypothesis testing (see Table 3.13).

H1 stated that the perceived organisational psychological safety mediates the
relationship between transformational leadership and organisational initiative. To
assess the mediating role of the perceived climate for psychological safety, mediation
analysis was performed. The study’s 5000 resamples generate 95% bias-corrected
bootstrapping confidence intervals. A confidence interval not including zero indicates
a significant relationship (see Table 3.13). Figure 3.9 visualises the results for testing
the first hypothesis.

As presented in Table 3.13 and visualised in Figure 3.9, the total effect, the
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Table 3.13.: Results of Structural Model Assessment for Mediation Analysis

Paths Paths coefficients T values 𝑝 values LL UL

Total effects
TL -> PS 0.599 4.682 <0.001 0.408 0.907
TL -> OI 0.549 5.694 <0.001 0.383 0.750
PL -> PS 0.166 1.350 0.177 −0.097 0.386
PL -> OI 0.104 1.371 0.170 −0.062 0.242
LG -> PS 0.337 1.057 0.290 −0.201 1.055
LG -> OI 0.212 1.038 0.299 −0.118 0.726
G -> PS 0.585 1.532 0.126 0.034 1.501
G -> OI 0.368 1.510 0.131 0.035 1.009
PS -> OI 0.629 7.282 <0.001 0.448 0.785
Age -> PS −0.094 1.075 0.283 −0.296 0.053
Age -> OI −0.059 1.064 0.287 −0.194 0.033
Direct effect
TL -> PS 0.599 4.682 <0.001 −0.296 0.053
TL -> OI 0.173 1.997 <0.05 −0.483 −0.115
PL -> PS 0.166 1.350 0.177 −0.986 −0.015
LG -> PS 0.337 1.057 0.290 0.034 1.501
G -> PS 0.585 1.532 0.126 −0.201 1.055
PS -> OI 0.629 7.282 <0.001 −0.242 0.074
Age -> PS −0.094 1.075 0.283 0.408 0.907
Indirect effect
TL -> PS -> OI 0.376 3.730 <0.001 0.224 0.648
PL -> PS -> OI 0.104 1.371 0.170 −0.062 0.242
LG -> PS -> OI 0.212 1.038 0.299 −0.118 0.726
G -> PS -> OI 0.368 1.510 0.131 0.035 1.009
Age -> PS -> OI −0.059 1.064 0.287 −0.194 0.033

Note. = 220, missing = 0. TL = transformational leadership, PL = positive leader-
ship, PS = (organisational) psychological safety, OI = organisational initiative, G =
Gender, LG = Leader’s Gender, Bias Corrected Confidence Interval of 95 [%] based
on bootstrapping (5000 samples), LL = lower level (2.5 [%])
, UL = upper level (97.5 [%])
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Figure 3.9.: Visualisation of the Results for the Mediation Analysis for the First Main
Study

Transformational Leadership Organisational Initiative0.17

Organisational Psychological Safety

0.60 0.63

Note. Paths coefficients. R2 = 0.49 for Organisational Psychological Safety and
R2 = 0.56 for Organisational Initiative

path between transformational leadership and the organisational initiative, ignoring
the mediator, was significant (β = 0.55, 𝑡 = 5.69, 𝑝 < .001). The a-path showed a
positive significant effect of the predictor variable transformational leadership on
the mediator organisational psychological safety (β = 0.60, 𝑡 = 4.68, 𝑝 < .001). The
b-path from the mediator organisational psychological safety to the criterion variable
organisational initiative was positive and significant as well (β = 0.63, 𝑡 = 7.28,
𝑝 < .001). With the inclusion of the mediating variable (organisational psychological
safety), the impact of transformational leadership on organisational initiative did not
become insignificant, but was reduced (β = 0.17, 𝑡 = 2.00, 𝑝 < .05. The indirect effect
of transformational leadership on organisational initiative through organisational
psychological safety was found to be significant (β = 0.38, 𝑡 = 3.70, 𝑝 < .001).

Therefore, this showed partial mediation from the perceived transformational
leadership through organisational psychological safety on organisational initiative.
Hence, H1 can be accepted.

Moderation Analysis
Moderation analysis was performed to evaluate the moderating role of positive

leadership and the control variables of leader’s gender, participant’s and age after-
wards. H2 proposed that positive leadership behaviour moderated the effect of the
perceived transformational leadership on organisational psychological safety, such
that the effects of transformational leadership behaviour on organisational psycholo-
gical safety were enhanced when leaders engaged in positive leadership behaviours.
To assess the moderating role of the perceived positive leadership, moderation ana-
lysis was performed (Hayes, 2015). Figure 3.10 visualises the results for testing the
second hypothesis, additionally to the presentation of the findings in Table 3.14.

The results revealed an insignificant role of the perceived positive leadership
for the relationship between transformational leadership and organisational psycho-
logical safety due to an insignificant interaction term (β = −0.12, 𝑡 = 1.53, 𝑝 = .122).
Hence, H2 was not supported.

To control whether there are differences with regards to leaders’ gender, parti-
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Table 3.14.: Results of Structural Model Assessment for Moderation Analysis

Paths Paths coefficients T values 𝑝 values LL UL

Total effects
TL*PL -> PS −0.118 1.531 0.126 −0.242 −0.074
LG*TL -> PS −0.302 0.995 0.320 −0.895 −0.257
Gender*TL -> PS −0.353 1.511 0.131 −0.986 −0.015
Age*TL -> PS −0.216 1.098 0.272 −0.483 −0.115

Note. = 220, missing = 0. TL = transformational leadership, PL = positive leader-
ship, PS = (organisational) psychological safety, OI = organisational initiative, G =
Gender, LG = Leader’s Gender, Bias Corrected Confidence Interval of 95 [%] based
on bootstrapping (5000 samples), LL = lower level (2.5 [%])
, UL = upper level (97.5 [%])

Figure 3.10.: Visualisation of the Results for the Moderation Analysis for the First
Main Study

Transformational Leadership Organisational Initiative0.17

Positive Leadership Organisational Psychological Safety

0.60 0.63

−0.12

Note. Path coefficients. R2 = .49 for Organisational Psychological Safety and R2 =
.56 for Organisational Initiative
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cipant’s gender, or age a moderation analysis was performed to assess the moderating
roles for the effect of transformational leadership on organisational psychological
safety as well. The results revealed an insignificant role of leader’s gender for the
relationship between transformational leadership and organisational psychological
safety due to an insignificant interaction term. Gender and age were also not found
to have a significant moderating role on the relationship between transformational
leadership and organisational psychological safety due to an insignificant interaction
term (see Table 3.14). After having described the results of the first main study, the
next section discusses the results.

3.4. DISCUSSION
In the following section, the results of the study are first interpreted in the light
of the current state of research. Then, the strengths and possible limitations of the
conducted research are discussed. The section concludes with an outlook on the need
for further research and an examination of the practical implications of the results.

The purpose of this research was to examine the effect between a change-
oriented form of leadership, i.e. transformational leadership, and organisational
initiative and determining the mediating role of the organisational psychological
safety in the underlying effect. Therefore, hypotheses were proposed drawing on
team research theories, namely the co-evolving model of team research by Mathieu
et al. (2019), Mathieu et al. (2017), Mathieu et al. (2015). To empirically test the
proposed hypotheses, data were collected in one wave from employees working in
software product development teams in Germany to provide a snapshot in the light
of the COVID-19 pandemic.

3.4.1. Interpretation and Context within the Current State of Research
In the following section, the results for the criterion variable considered in the tests is
interpreted, which was consistent with the expectations. Following this, the moder-
ating variable is commented upon, which showed results contrary to expectations.
The results for these variables are also examined in relation to the current state of
research.

H1 hypothesised the mediating effect of the perceived organisational psycholo-
gical safety between transformational leadership and organisational initiative. The
findings of this study enlarge the organisational aspect of psychological safety as a
mediator to the co-evolving model by Mathieu et al. (2019) and additionally extend
findings by Baer and Frese (2003) to an organisational level mediator and not only
functioning as a moderating variable. However, the results supported the findings
of Judge and Piccolo (2004) for validity of transformational leadership. Regarding
the research design examining individuals’ perspectives in a multi-organisational
evaluation in the area of software product development, the insights support or-
ganisational psychological safety to be a process facilitating individuals into the
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desired future state of showing organisation-wide initiative (Rank, Pace & Frese,
2004). Nevertheless, the COVID-19 pandemic is no normal context, but a crisis, and
transformational leadership behaviour was significantly perceived in the area of
software development in Germany. With this, the findings of this study enlarge
insights gained by Geier (2016) beyond insights in extreme situations in a crisis.
Additionally, leadership behaviour is dependant on the employees they interact with,
which supports the approach by Clarke (2012) to examine the individual perspective.
A deeper look and contextualisation is outlined in subsubsection 3.4.1.

H2 suggested that positive leadership moderates the path between transform-
ational leadership and organisational psychological safety such that the effect is
enhanced when employees perceive leaders to be engaging in positive leadership
behaviours. Additionally, the results do not support the moderating effect of parti-
cipant’s age, participant’s gender and leader’s gender influencing the path between
the perceived transformational leadership behaviour and organisational psycholo-
gical safety. All moderating effects not supported give a positive sign for practical
recommendations that leaders can focus on, by engaging in transformational leader-
ship behaviour and not by adding positive leadership behaviour or adapting with
regards to employees age or gender. Hereby, the results of the current study support
the findings of Ng and Feldman (2013), who did not find evidence for the context
of innovation-related behaviour that older employees or those who worked at the
organisation for a longer time period engaged in less. Additionally, the results can
help leadership coaches or trainers to treat and teach leaders equally, without making
a difference with regards to their gender. A discussion in more depth and with
reference to the theoretical framework is given in subsubsection 3.4.1.

With regards to the theoretical perspective, this research suggests the following
overarching theoretical implications: By examining the effect between transforma-
tional leadership via organisational psychological safety for organisational initiative,
it contributes to the leadership literature. Therefore, it is necessary to note that recent
prior research often focused on sticking to the team level for evaluating mediating
effects or examining other leadership styles, not focusing on the perception of or-
ganisational mediators (e. g. Hassi, Rohlfer & Jebsen, 2021; Klaic, Burtscher & Jonas,
2020; van der Voet & Steijn, 2020).

From a practical perspective, Figure 2.10 visualises the organisational structure
derived from the literature for the outside-in approach in software product devel-
opment organisations (see section 2.3). From a theoretical perspective, Figure 3.3
showed the constructs of the first main study in the context of the framework by
Mathieu et al. (2017) and Mathieu et al. (2019) (see subsection 3.1.4). To bring both
perspectives together deriving a research-based framework for software product de-
velopment, Figure 3.11 displays the measured constructs combined with the practical
outside-in organisational structure.
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Figure 3.11.: Collaboration Framework for Outside-in Organisational Structures in
Software Product Development based on the Results of the First Main
Study
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Interpretation of the Results with regards to Organisational Initiative
The results of this study contribute to themodel for embracing complexity byMathieu
et al. (2019) and can enlarge it. The insights given in the current study support the
role of leadership as a structural feature and external influence, psychological safety
as an organisational-level mediating variable, and organisational initiative as an
attitudinal outcome with regards to individual reactions. The research therefore adds
knowledge to the proposed need to measure constructs triggered by the environment
for the context of software product development in Germany.

The results of this study support the findings by Carless, Wearing and Mann
(2000), who did an exploratory and confirmatory factor analysis for the Global
Transformational Leadership Scale, which was also used in this study, indicating the
measurement of a single construct of leadership with satisfactory reliability. Carless,
Wearing and Mann (2000) provided evidence for the convergent and discriminant
validity of the scale measuring transformational leadership, which the results of this
study support.

Going back to Baron and Kenny (1986), they already addressed the strongest
representation of mediating effects with an insignificant direct effect and a significant
indirect effect. Nevertheless, they pointed to the realistic perspective, that social
phenomena may have multiple causes. This indicated a need to seek mediators
that significantly reduce the direct effect in presence of a significant indirect effect
instead of removing the direct effect. Methodologically, this study strengthens the
addressed need by Preacher (2015) for contributions to causal inferences for indir-
ect effects due to the mediation hypothesis. Although there is no full mediation,
the partial mediation supports prior research. Figure 3.12 visualises the insights
given in the first main study with regards to the mediating mechanisms. The first
main study focused on the organisational environment, indicating the importance
of overall transformational leadership via organisational psychological safety affect-
ing (organisation-wide) initiative in software product development as a knowledge
intensive area.

Not only do the results support the first hypothesis, but also strengthen the
recommendations by Newman et al. (2020), who pointed to the need for further
research insights on antecedents and outcomes of innovative environments. Hereby,
the results support Rank, Pace and Frese (2004) in understanding psychological safety
as a psychological process facilitating the development of individual roles, teams,
and organisations into the desired future states, i.e. showing organisational initiative
to foster inter-team collaboration and strengthen the whole organisation. The results
also enlarge knowledge for the mediating mechanism at the organisational level and
organisational outcomes. Additionally, prior research on leadership has often focused
on single teams, whereas this study examined overall perceived transformational
leadership focusing on inter-team leadership behaviours (Carter et al., 2020). This
study builds upon insights given by Hassi, Rohlfer and Jebsen (2021), who evaluated
initiative as a contextual antecedent of innovation. Therefore, the findings extend
the effect from empowering leadership to transformational leadership behaviour via
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Figure 3.12.: MediatingMechanismswithin theCollaboration Framework forOutside-
in Organisational Structures in Software Product Development based
on the Results of the First Main Study

Customers

Teams

Individuals

Organizatio
nal 

psychological sa
fety

Transformational 

leadership

Initiative

Interaction

Description



102 M.SC. LAURA SOPHIE AICHROTH

mediating effects on initiative. The insights of the current study also support the
results by Xie et al. (2018), who showed that transformational leadership style was
more helpful for building an organisational climate supporting innovations than
transactional leadership.

Moreover, the findings given in this research support George, Lakhani and
Puranam (2020), who raised the awareness on the recent importance of an environ-
ment supporting valuable collaboration, especially in the recent global crisis. They
outlined that valuable collaboration is needed e. g. for developing apps for tracing
and testing to follow infections, which is done in software product development
as a societally and economically crucial area. Therefore, the insights given for the
specific target group tend to offer a historic insight on peoples’ perceptions of their
organisational work environment with the relevant skills for society in such a unique
event, such as how Bapuji et al. (2020) described the current pandemic. Heinze and
Heinze (2020) emphasised the importance of a environment endorsing innovative
and decision-making security, which the results of this study support in indicating a
significant path between transformational leadership, organisational psychological
safety and organisational initiative.

To answer the first part of the research question for the first main study, the
above results and discussions indicate that the perceived organisational climate
for psychological safety partially mediates the path between the transformational
leadership and the organisational initiative for members of software development
teams. The next part focuses on the findings of the current study with regards to
positive leadership in the light of the current research.

Interpretation of the Results with regards to Positive Leadership
Although the results support the validation of the positive leadership scale by Adams,
Meyers and Sekaja (2019), the findings do not enlarge the insights given by Kelloway
et al. (2013) reporting a moderating effect of positive leadership. Their findings
indicated that there was a significant positive interaction between positive leader-
ship and transformational leadership predicting employees positive effects, being
enhanced when leaders showed positive leadership behaviour. The insights given
in this study do not indicate that effect for the interaction of positive leadership and
transformational leadership predicting organisational psychological safety. Moreover,
the results do not enlarge the findings by Adams, Meyers and Sekaja (2019), who ex-
amined positive leadership behaviours to support collaboration for software product
development.

The current research does not include further boundary conditions of the or-
ganisational context besides the area of software product development, the German
hub, and the essence of results being helpful for companies with more than 200
employees (see subsection 3.2.1). Iqbal, Ahmad and Latif (2021) argued that a facilit-
ating environment helps positive organisational behaviours bloom and, additionally,
allows positive leadership behaviours to dispose of adverse behaviours more quickly.
Although the results do not support the moderating effect of positive leadership
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behaviour in interaction with transformational leadership to enhance organisational
initiative, the results raise the question as to whether the area of software product
development with according self-organisational structures and working methods
might already foster positive organisational behaviours. Having found no support
for the moderating effects in this study, the results support the critics of the current
trend of excessive positivism in leadership research (Alvesson & Einola, 2019).

Despite the overall increasing interest in positive psychology in general, started
by Seligman and Csikszentmihalyi (2000), the results support criticism on having
no further theoretical and practical use of leadership styles beyond transformational
leadership (e. g. Alvesson & Einola, 2019; Monzani & Dick, 2020).

To sum up the second part of the research question for the first main study, the
above results and discussions propose that themediating effect between the perceived
transformational leadership behaviour via organisational climate for psychological
safety on the organisational initiative is not enhanced when leaders engage in positive
leadership behaviours.

3.4.2. Strengths and Limitations
While this study, like others, is not free of limitations, it does have distinct strengths,
so both aspects are outlined in this section.

To respect the complexity of reality, Mathieu et al. (2019) called for the need
to embrace complexity within research activities, which was respected in this study.
Focusing on the strengths of the current study, there are aspects to outline regarding
the measurement model as well as the statistical model. As part of the measurement
model evaluation, the AVEwas satisfying (above the threshold of 0.50). It was shown
in the course of their investigation that the standard criteria for assessing convergent
and discriminant validity based on a confirmatory factor analysis were also met here.
Consequently, those measures were also respected in assessing the measurement
model within this study and indicated satisfying results. Carless, Wearing and Mann
(2000), in criticising the development of the scale for measuring transformational
leadership behaviour, argued that some of the items take one singular statement
to reflect complex behaviours and therefore (over-)simplify reality. Nevertheless,
they continued with the approach to use broad statements to aim at developing a
brief measure in consistency with theoretical concepts of transformational leadership.
Their results already indicated the GTL measuring a single construct of leadership
with satisfactory reliability. Evidence for the convergent and discriminant validity
were also given. The quality aspects of reliability and validity are supported by the
results of this study. Aside from the lack of support for a moderating effect of positive
leadership within the statistical model, there are also no moderating effects of age,
gender or leader’s gender, which strengthens the results of the mediation analysis.
To be able to better understanding the work context of software development in the
German economy, there is a need to examine how individuals perceive the current
situation. With this, the current study is among the earliest to put focus on an exam-
ination of the effects of leadership. Despite insights given by Poth, Kottke and Riel
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(2021) on people’s perception of working in software development during COVID-19,
this study contributes to empirical insights for this specific target group in those
unique times of dynamic and disruption. Moreover, data indicating mediating effects
suggests an extention to the knowledge given by Mathieu et al. (2019) supporting the
mediating effects being relevant for the work environment of self-organisation in soft-
ware development. Additionally, the results support the call by Lee and Edmondson
(2017) for the need and importance of leadership in those forms of organisational
designs, despite all responsibility being taken by employees.

In terms of limitations, there are five points to mention. First, the sample for
this study was limited to software product development in Germany, which does not
provide specific insights for wider areas, and instead they are limited to the specific
geographic and industry context. Second, the insights given in this research should
be specified in a longitudinal study to provide insights above the considered snapshot
during COVID-19, therefore the results need to be considered as an indicator but with
caution to generalisation. However, this research provides historically unique insights
for this specific target group needed for societal and economically important tasks to
handle the pandemic through the use of much needed digital tools and solutions for
collaboration, as well as in daily life activities. Third, the underlying research draws
on the current individual perspective using a cross-sectional data collection approach
to provide practical implications quickly with the risk of trapping into the common
method bias. To address the common method bias, Kock (2015) identified common
method bias on evaluating VIF for testing collinearity. Moreover, PLS-SEM is seen
critically by methodology experts due to the small samples sizes that are used. This
study hadmore participants than planned, what counters this criticism in terms of the
current study. Fourth, the study is based on individual self-report questionnaires. As
a result, themeasurement findings have some subjectivity due to certain psychological
factors. To deal with these effects, the study was conducted with a multi-organisation
design and featured anonymous, voluntary data collection without any rewards.
Fifth, the cross-sectional nature of the research design used makes it impossible
to draw definitive causal conclusions about the reported effects. For example, it is
possible – though not probable – that perceived organisational initiative has an impact
on transformational leadership and organisational psychological safety. Again, it will
be important that future studies use longitudinal or lagged designs to examine these
effects more comprehensively.

3.4.3. Further Research and Practical Implications
The current research study not only contributes to the existing leadership and or-
ganisational behaviour literature, but also shows some avenues for further empirical
evidence needed, as well as the derivation of practical and managerial implications.
First, this section points to the need for future research based on the findings of this
study to embrace complexity in team research. Second, by focusing on leadership in
technology organisations and collaboration in software product development, the
insights given can support practical outcomes.
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Future research may include samples of other information technology depart-
ments or differentiate by sizes of organisations for a more precise understanding
of the proposed effects and generalisation for the whole department and industry.
For instance, the empirical evidence provided in this research indicates the need
for software product development organisations to support people in managerial
positions. Moreover, insights are given to address the necessity to continuously
show and enhance transformational leadership behaviours and skills, and therefore
support those leaders in their daily interactions with their teams, as well as offereing
feedback on those behaviours. Since the results of this study are in contrast to effects
of positive leadership by Adams, Meyers and Sekaja (2019) or Kelloway et al. (2013),
further research with regards to the moderating effect of positive leadership, not only
on the perception of organisational level phenomena but team or individual aspects,
are needed. To enlarge knowledge, further research needs to conduct a multi-group
or multi-level analysis and replication, to assess whether the overall individual per-
ception differs from team- or organisational-nested data approaches. Moreover, it is
recommended for future researchers to investigate the construct of perceived personal
initiative as an individual-level attitudinal outcome and compare the results to the
ones found at the organisational level. The results of the current study draw from a
one wave evaluation in order to provide a snapshot of people’s perception at work
in the special situation of the COVID-19 pandemic (George, Lakhani & Puranam,
2020). Consequently, the current research setup requires future replication using a
multi-wave approach evaluating differences and controlling for biases.

Since this study did not control for counterproductive behaviours under an
environment fostering organisational initiative, future research needs to address it.
Suitable climate forms besides psychological safety (e.g.. Baer & Frese, 2003; Edmond-
son & Lei, 2014) may be facilitating climate (Iqbal, Ahmad & Latif, 2021)), or climate
for innovation (Newman et al., 2020) to evaluatewhether they also showmediating ef-
fects or even keep employees from engaging in counterproductive behaviours, as has
been examined for other leadership styles (Eva et al., 2019). Finally, future research
may examine themediating role for the used predictor on team-level transformational
leadership and team-level mediating mechanisms contributing to situational strength
theory (Meyer, Dalal & Hermida, 2009)). With this, situational strength theory is un-
derstood as the implicit or explicit guidance given by external persons regarding the
suitability of specific behaviours. Hence, future research should take more objective
ways to increase the strength and relevance of the results of this study. Additionally,
further studies are required to evaluate whether organisational initiative also works
and to examine a mediating mechanism to contribute to the co-evolving model by
Mathieu et al. (2019) and the multi-categorial function of constructs. To cope with
common method bias and self-reported data, approaches to replicate the findings of
this study in an experimental design are needed to evaluate causal effects.

On the practical side, since the results do not support the moderating effect
of positive leadership, it is recommended to focus on developing transformational
leadership behaviours within all kinds ofmanagerial training. The empirical evidence
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provided in this research indicates the importance of suitable and active leadership be-
haviour, not only trusting in self-organisational structures but also being aware of the
need of leadership. Although the results do not support the moderating effects of pos-
itive leadership on the path between transformational leadership and organisational
psychological safety, the insights foster the need to concentrate on transformational
leadership behaviour, raising awareness to its importance. Therefore, the insights
support the necessity to continuously improve team-level transformational leadership
skills and support those leaders along the way in practising and receiving feedback
on those behaviours. Leaders showing transformational behaviour influence and in
best cases improve organisation-wide psychological safety. A work climate provid-
ing organisational psychological safety supports employees engaging in inter-team
initiatives, which needs attention and support to not only exist but also improve over
time and foster all kinds of beneficial organisational, team, and individual outcomes.
In times of growing importance of software products designed to solve problems
such as contact tracing to deal with the COVID-19 pandemic, there is a need for
people engaging outside of the borders of their own tasks or teams (e.g.. Carter et al.,
2020; George, Lakhani & Puranam, 2020; Mathieu et al., 2019; Venkatesh et al., 2020;
Xie et al., 2018). Referring to Carless, Wearing and Mann (2000) transformational
leadership behaviour includes:

1. Staff Development

2. Empowerment

3. Innovative Thinking

4. Leading by Example

5. Supportive Leadership

6. Vision

7. Charisma

Results for all items were reported in subsection 3.3.1. Participants rated the
items measuring the perceived transformational leadership behaviour on a five-point
Likert scale with higher scores indicatingmore perceived transformational leadership
from 1 = Rarely or never to 5 = Very frequently, if not always (M = 3.48, SD = 0.67).
On the one hand, these items tend to suggest the development of an understanding
among all leaders of an organisation on what each aspect means and what suitable
behaviour can look like. On the other hand, those evaluations indicate room for
improvement, especially with regards to charisma and vision, which needs suitable
training for leaders to enhance knowledge leading to be clear and to show those
behavioural aspects.

Overall, due to 10.81% of participants not knowing or being unclear about the
working method of the team they work in, the results indicate a need to improve col-
laboration in software product development at a basic level. Teams can be supported
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by managerial attention and can help to start those processes, or seek further help
from roles like Agile Coaches or Scrum Masters.

3.5. CONCLUSION AND LINK TO THE SECOND MAIN
STUDY

Despite the criticisms, in response to the ongoing and even increasing interest in
transformational leadership in general, the aims of this study were three-fold: First,
the insights given in the first main study point to the need for change and action
by addressing transformational leadership in a more specific manner, such as has
been demanded by Carless, Wearing and Mann (2000). Transformational leadership
is suggested to be suitable for significantly and positively affecting organisational
psychological safety via organisational initiative, with recommendations to train and
help leaders in showing those behaviours. Hereby, the results also indicate a starting
point for precise and measurable actions for people, especially leaders, working in
software product development organisations. Second, the insights propose that pos-
itive leadership behaviour not only moderates the first stage, which provides leaders
with empirical support to fully and only focus on transformational leadership beha-
viour. Third, neither age, gender, nor leaders’ gender moderates the effects examined
in this study. The results of the study hereby suggest that transformational leadership
behaviours by all genders seem to be lived and perceived with no differentiation for
younger or older employees of all ages, making training for those behaviours, and
evaluating their effectiveness, more easy. Finally, this study pursued and supported
the scientific approach to handle complexity by Mathieu et al. (2019) investigating
the used constructs in the categories identified by their framework and enlarging it.

Continuing to contribute to the framework of co-evolving features with regards
to team collaboration, this study points to a need to go from an organisational level of
interest to people’s perception regarding their team and individual persons. Due to
the criticisms, in response to the ongoing and even increasing interest in transforma-
tional leadership in general, as well as a lack of a focus on team-level transformational
leadership, the next study will make use of the more specified approach of leader-
ship behaviour, similar to how a few other studies have already done, such as Klaic,
Burtscher and Jonas (2020) or Wang and Howell (2010).





4. SECOND MAIN STUDY

This chapter outlines the second main study of this thesis. In this section, the relevant
constructs, definitions, current research, and methods are introduced, followed by
the presentation of the results. Following this, the discussion and brief conclusion
direct to the overall discussion in the next chapter.

4.1. TEAM FOCUS, ENVIRONMENT, AND INDIVIDUALS
Since time immemorial, a lot of the work in organisations has been done by teamwork.
People collaborate to accomplish tasks beyond the abilities of an individual working
on their own. Being successful depends not only on the individual talents of team
members and the overall resources available, but also on the processes teammembers
use to engage with each other and to get work done. As soon as organisations and
leaders begin to understand the processes team members use to collaborate, they get
the chance to adjust the environment, enabling leaders to chose, support, develop, or
reward employees for successful teamwork (Marks, Mathieu & Zaccaro, 2001).

In addition to the results outlined in subsection 3.3.2, over recent years numer-
ous research has examined leaders’ influences on multiple kinds of organisational
or team performance, as well as employees’ behavior (e. g. Daud et al., 2018; Ger-
lach, Hundeling & Rosing, 2020; Iqbal, Ahmad & Latif, 2021). In this chapter, the
focus is on the team and individual level perception of people working in software
development in Germany.

4.1.1. Team-level Transformational Leadership
Transformational leadership, especially the more specific form of team-level trans-
formational leadership, has been shown to be essential in fostering innovation and
learning. In a team-focused study, a positive effect of transformational leadership at
team level was demonstrated on team innovation as well as on individual member
learning. Hereby, this leadership style can be defined as behaviours emphasising
group identity and active communication of a group vision, or supporting team-
building (Klaic, Burtscher & Jonas, 2020). In this study, the authors used team-level
transformational leadership to examine a more specific behaviour which aligned
with the critique by Carless, Wearing and Mann (2000) for the need to respect the
complexity of reality in research approaches. Working in software product develop-
ment teams mainly goes along with using agile methods for collaboration, which
requires a lot of self-organisation due to a low number of hierarchies (e. g. Dingsoyr
et al., 2016; Edmondson & Lei, 2014). Therefore, the findings for the technology in-
dustry by Jahanshahi, Maghsoudi and Babaei (2020) were in contrast to prior insights
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given by Lee and Edmondson (2017). They summarised that self-organisation is the
latest trend of organisational design aiming to handle complexity, but still needed
leadership for orientation. The findings by Klaic, Burtscher and Jonas (2020) and
Lee and Edmondson (2017) were in contrast to Jahanshahi, Maghsoudi and Babaei
(2020), who concluded for high technology ventures that transformational leadership
had no direct relation to team innovations but facilitated the improvement of both
trust and communication within teams. Those opposite insights suggest the need
to examine the effect of team-transformational leadership in the area of software
product development. In contrast to transformational leadership on a broad level, the
specification of team-level was defined as behaviours emphasising not only group
identity, but especially the active communication of a group vision to each group, or
supporting team-building (Klaic, Burtscher & Jonas, 2020). This goal-orientation,
as well as team building and improvements, were evaluated to be important for
developing software products (Dingsoyr et al., 2016).

Despite the proliferation of studies on transformational leadership, there is a
lack of studies focusing on team-specific transformational leadership, especially in
agile software development teams and in the German economy. Table 4.1 displays
the findings.

Analysing the current state of research for the query ‘team-level transforma-
tional leadership AND agile software development ANDGermany’ in Google Scholar
(googlescholar.com) and Web of Science (webofscience.com) for the last ten years
(from 2011 to 2021) indicates the scientific gap for research on this topic, with no
entries for all three key words in both search engines (see Table 4.1). Since team-level
transformational leadership is also called team-centric transformational leadership,
this query was examined as well with no entries for all three key words in both search
engines (see Appendix B in Table B.2).

Besides meta-analyses or literature reviews on transformational leadership (see
Table 3.2) no additional samples of team-level transformational leadership literature
were found.

Contributing to empirical evidence and practical recommendations, this study
aims to support leaders thriving to handle the challenges of the COVID-19 pandemic.
Therefore, the research questions of the second main study are:

Is the relationship between the perceived team-level transformational leadership and
individual learning mediated by TWQ respectively working in a HPT for members
of software development teams?

Do team interventions moderate the mediating effect of TWQ respectively HPT on
individual learning?

googlescholar.com
webofscience.com
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Table 4.1.: Search Results for Team-level Transformational Leadership, Agile Software
Development, and Germany in Google Scholar and Web of Science in the
Past 10 Years

Key Words
Number

of
Articles

  Search Engine Documentation

‘team-level transformational
leadership’

69 Google Scholar Figure B.22

1 Web of Science Figure B.23
‘team-level transformational
leadership’ AND ‘agile software
development’

342 Google Scholar Figure B.24

1 Web of Science Figure B.25
‘team-level transformational
leadership’ AND ‘agile software
development’ AND ‘Germany’

0 Google Scholar Figure B.26

0 Web of Science Figure B.27

Note. Status in November 2021

4.1.2. Teamwork and Learning
Despite the ongoing interest and progress within research on teams, Mathieu et
al. (2019) called for a new era, supported by Mathieu, Wolfson and Park (2018)
writing about the ‘evolution of work team research’ addressing the need to respect
the dynamics with regards to environment, team work and outcomes. Whereas the
first study (see chapter 3) focused on an organisational level mediator, this study
addresses a team-levelmediator. Mathieu et al. (2019) described the environment and
tasks of a team as dynamic with an impact on collaboration processes within the team,
as well as states and results. Therefore, they point to the need to conduct research
respecting triggering events within the team setting and the effect on emergent
states or outcomes. With this need, the current study focuses on the effect of team
dimensions on individual learning.

Team and (Individual) Learning
To collaborate successfully, teams need both task-related and social practices and
support. Therefore, the quality of teamwork is defined as the correct fulfilment of
tasks, as well as the quality of teamwork being essential to success (Hüffmeier &
Hertel, 2011). Salas et al. (2014) added the importance of several individuals and
interdependencies in task completion, as well as a shared goal. LePine et al. (2008)
argued that teamwork processes were positively associated with team performance
as the most common outcome variable in team research in recent years – regardless
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of the nature of the process.
The aim of this study is to extend the findings of (Venkatesh et al., 2020). Their

results showed that agile development methods in software development have a
significant impact at the individual level and that the effectiveness of development
methods can depend on the specific skills of individual developers. In contrast to
prior research, Hüffmeier and Hertel (2011) found social support being a universal
resource for process improvements in work teams. Beyond that, Klaic, Burtscher
and Jonas (2020) gave insights that team-level transformational leadership positively
effected individual members’ learning for members of scientific teams in Switzerland
and Germany. Moreover, certain dimensions TWQ mediated the path between team-
level transformational leadership and individual members’ learning. Nevertheless,
further research is needed to examine teamwork in a more holistic manner. In line
with the categories of the co-evolving framework by Mathieu et al. (2019), teamwork
includes several team processes such as communication and emergent states like
cohesion (Klaic, Burtscher & Jonas, 2020). Therefore, it is important to evaluate
whether developing specific skills is influenced by TWQ (Venkatesh et al., 2020).

Collaboration does not only consist of one but several team processes, as well
as emergent states (Mathieu et al., 2019). Looking at the theoretical and practical per-
spectives, an extensive and growing literature points to the importance of teamwork
in achieving innovative projects in any kind of area. This is accompanied by a growing
awareness that ‘good teamwork’ increases the likelihood of successfully completing
innovative projects (Hoegl & Gemuenden, 2001, p. 435). Valls, González-Romá and
Tomás (2016) evaluated themediating effect of team communication quality,+ linking
educational diversity and team performance with an additional moderating effect
of team innovation climate regarding the path between educational diversity and
team communication quality. Furthermore, Hoegl and Gemuenden (2001) raised
more questions about what teamwork is and how it can be evaluated. They asked
why and how teamwork is connected to the outcome of innovative projects, or how
powerful the link is between teamwork and different indicators of a successful project
(e.g. performance or team member satisfaction). To start answering those questions,
they developed a comprehensive concept of teamwork called TWQ as a multifaceted
construct. Working with the target area of software development in Germany, they
initially derived six facets of the construct TWQ from interviews, which are named
and described in Table 4.2.

Hoegl andGemuenden (2001) described TWQas behaviours observably shown
by very collaborative teams including the above-mentioned six aspects. This scale
supports the approach of this study in choosing the construct of TWQ as a mediator.

Analysing the current state of research for the query ‘TWQ AND agile software
development AND Germany’ in Google Scholar (googlescholar.com) and Web of
Science (webofscience.com) for the last ten years (from 2011 to 2021) suggests the
scientific gap for research on this topics. Table 4.3 shows the findings.

Table 4.4 provides samples of the teamwork literature and research over the
past ten years to highlight the major contributions respected in this study.

googlescholar.com
webofscience.com
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Table 4.2.: Subscales and Descriptions of the Initial Construct Teamwork Quality

Subscale Description 

Communication adequately regular, non-formal, direct and frank
communication

Coordination well-structured and coordinated individual activ-
ities within the team

Balance of member contributions all team members are able to contribute their
expertise according to their maximum potential

Mutual support teammembers offering each other assistance and
encouragement, carrying out their tasks

Effort team members commit themselves with all their
strength to the duties of the team

Cohesion all team members are motivated to continue
working together as a team, and whether ‘team
spirit’ is present (Hoegl & Gemuenden, 2001,
p. 437)

Note. Subscales and descriptions from Hoegl and Gemuenden (2001)

Table 4.3.: Search Results for TWQ, Agile Software Development and Germany in
Google Scholar and Web of Science in the Past 10 Years

Key Words
Number

of
Articles

  Search Engine Documentation

‘teamwork quality’ 3.980 Google Scholar Figure B.34
30 Web of Science Figure B.35

‘teamwork quality’ 3.980 Google Scholar Figure B.34
30 Web of Science Figure B.35

‘teamwork quality’ AND ‘agile
software development’

342 Google Scholar Figure B.36

1 Web of Science Figure B.37
‘teamwork quality’ AND ‘agile
software development’ AND
‘Germany’

65 Google Scholar Figure B.38

0 Web of Science Figure B.39

Note. Status in November 2021
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Table 4.4.: Sample of Teamwork Quality Reviews in the Past 10 Years

Source Approach  Major Contribution(s)

Koerner2015 Systematic review Identification of key aspects of teamwork,
which were team member characteristics,
common task, communication, coopera-
tion, coordination, responsibility, particip-
ation, staff satisfaction, patient satisfac-
tion, and efficiency.

LePine et al. (2008) Meta-analysis Teamwork focusing onwork processes are
positively related to team performance
and member satisfaction. Furthermore,
results supported a moderating effect of
task independence and team size.

Learning is especially important for knowledge-intensive areas (e. g. Hoegl &
Gemuenden, 2001; Yoon & Kayes, 2016). As learning is crucial to the success of an
organisation, additionally it adds to outcomes on the individual level. Despite the
well-investigated aspect of team performance outcomes as an organisational success,
learning as a personal success for team members has received less research attention
(Denison, 1996; Hoegl & Gemuenden, 2001). Due to an increasing demand lacking
enough supply, people with skills in the area of software development are the core
resource for software vendors and overall organisations seeking to develop software
(Venkatesh et al., 2020).

At the team level, Edmondson (1999, p. 353) describes learning as a ‘continuous
process of reflection and action’. Edmondson (1999, p. 353) describes this process to
consist of

• asking questions,

• seeking feedback,

• conducting experiments,

• reflecting on results, and

• discussing mistakes or unexpected outcomes of actions.

At the team level, this is important so a team can initially identify what expecta-
tions or tasks they do not have skills in. Action can then be taken to change this. The
basic requirement is that team members discuss disagreements openly among the
whole team and not individually or outside the group. Edmondson (1999) also refers
to this as (observable) learning behaviour, as it is through this reflection, exchange
and action that learning takes place at the team level. Moreover, the meta-analysis by
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Table 4.5.: Search Results for Learning, Agile Software Development, and Germany
in Google Scholar and Web of Science in the Past 10 Years

Key Words
Number

of
Articles

  Search Engine Documentation

‘learning’ 954,000 Google Scholar Figure B.40
930,726 Web of Science Figure B.41

‘learning’ AND ‘agile software
development’

19,100 Google Scholar Figure B.42

168 Web of Science Figure B.43
‘learning’ AND ‘agile software
development’ AND (‘Germany’

4,800 Google Scholar Figure B.44

21 Web of Science Figure B.45

Note. Status in November 2021

Koeslag-Kreunen et al. (2018) indicated that that team-focused leadership behaviour
explains 18% of the variance in team learning behaviour.

However, collaboration with others gives team members the chance to learn a
variety of skills such as social or creative skills, but also technical or project manage-
ment skills. Moreover, learning can contribute to different outcomes in a team but
also in comparison between teams, if team learning is understood at its best as the
sum of team members’ learning (Mathieu et al., 2019). Batt-Rawden, Lien Gudbrand
and Slaatten (2019) developed the concept of team learning, which consists of three
components: relational learning in teams, trusting team climate and staff engagement.
The insights of their study with the target group of counsellors in service companies
supported the model. The results indicated a strong positive relationship between
team learning as a predictor and innovation readiness as the criterion variable in
professional service firms. With regards to the effect of transformational leadership,
without a specific team focus on team knowledge exchange, data from Burmeister
et al. (2019) suggested the parallel mediating effect of both team knowledge goal
generation as well as goal striving on this path.

The current state of research for the query ‘learning AND agile software devel-
opment AND Germany’ in Google Scholar (googlescholar.com) and Web of Science
(webofscience.com) for the last ten years (from 2011 to 2021) indicates a further
need for research on this topic, with no entries for all three key words in both search
engines (see Table 4.5).

While recent research has often focused on team learning, individual-level
learning has been identified as the extent to which employees perceive that they have
gained expertise, capabilities and know-how that are useful for their work practice
and professional development and can also be used in future projects (Hoegl &
Gemuenden, 2001; Liu & Fu, 2011; Yoon & Kayes, 2016). Individual learning refers

googlescholar.com
webofscience.com
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to the level to which employees have acquired new expertise, capabilities and know-
how and is therefore an outcome variable (Yoon & Kayes, 2016). Since Mathieu et al.
(2019) differentiated between team performance and attitudinal outcomes, the nature
of learning as such includes an individual process which requires the willingness to
engage and also remember, and make use of the gained learnings in future projects,
which indicates the nature of an attitudinal outcome. This distinction is crucial in
software product development. Insights given by Klaic, Burtscher and Jonas (2020)
addressed the knowledge-intensive area of science.

This study aims to extend that knowledge for the also knowledge-intensive
area of software product development. Knowledge-sharing and learning has been
analysed be essential for software development, where team members enhance their
expertise through reasoning, research and working in pairs to learn from each other.
Hereby, learning greatly improves performance at this level (Dingsoyr et al., 2016).
Therefore, people working in this area can be characterised by their willingness and
need to learn continuously to keep up to date (Robillard et al., 2014). This indicates
the importance of individual members’ learning and the required attitude to behave
appropriately.

Table 4.6 includes samples of research work, which were important for the
literature base of this study.

To extend the model of Mathieu et al. (2019), the first hypothesis builds on the
findings of Klaic, Burtscher and Jonas (2020). The model is intended to complement
empirical findings of organisational initiative as a mediator. Anderson, Potočnik
and Zhou (2014) summarised that prior research using frameworks often focused
on individual levels or team levels but lack an integrative approach emphasising
different levels of organisations. Enhancing the process of collaboration is important.
Software product development, however, using agile methods of collaboration also
emphasises the importance of learning with regards to the disciplines and technolo-
gies, for example by demonstrations by others, or two team members collaborating
in pair programming (Dingsoyr et al., 2016). To contribute to this avenue for future
research, the perspective given in this study can be understood as a first snapshot
of the constructs asking for team-level leadership and organisational mediators and
individual attitudinal outcome variables. For this, the first hypothesis is:

H1: The perceived TWQ mediates the path between team-level transformational
leadership and individual learning.

Figure 4.1 visualises the presumed paths between the constructs of the first
hypothesis.



4. SECONDMAIN STUDY 117

Ta
bl
e
4.
6.
:S

am
pl

e
of

Le
ar

ni
ng

Re
vi
ew

si
n
th

e
Pa

st
10

Ye
ar

s

So
ur

ce
A
pp

ro
ac

h 
M

aj
or

C
on

tr
ib
ut

io
n(

s)

O
’D

on
ov

an
an

d
M

cA
ul

iff
e
(2

02
0)

Sy
st
em

at
ic

Li
te
ra
tu

re
Re

vi
ew

A
lth

ou
gh

a
cl
im

at
e
of

ps
yc

ho
lo
gi
ca

ls
ec

ur
ity

en
-

co
ur

ag
es

em
pl

oy
ee

s
to

le
ar

n,
be

cr
ea

tiv
e
an

d
pe

r-
fo
rm

,i
nt

er
ve

nt
io
ns

pr
om

ot
in
g
ps

yc
ho

lo
gi
ca

ls
af
et
y

di
d
no

ts
ho

w
cl
ea

rr
es

ul
ts
.

N
el
le
n,

G
ijs

el
ae

rs
an

d
G
ro

hn
er
t(

20
19

)
Sy

st
em

at
ic

Li
te
ra
tu

re
Re

vi
ew

C
on

tin
uo

us
le
ar

ni
ng

at
w
or

k
(a

sa
te
am

)
re
qu

ire
s

m
on

ey
an

d
tim

e
as

w
el
l
as

re
so

ur
ce

s
su

ch
as

au
to
no

m
y
an

d
en

ric
hm

en
t.

Th
is

re
qu

ire
sn

ot
on

ly
a
su

pp
or

tiv
e
cu

ltu
re

bu
tt

he
su

pp
or

to
ft

he
le
ad

er
.

Th
e
le
ad

er
sh

ou
ld

fo
st
er

a
cl
im

at
e
of

ps
yc

ho
lo
gi
ca

l
sa

fe
ty
,s

ha
re
d
co

gn
iti

on
,e

ffi
ca

cy
an

d
a
so

ci
al

an
d

ta
sk

-r
el
at
ed

se
ns

e
of

’w
e’.

K
oe

sl
ag

-K
re
un

en
et

al
.(

20
18

)
M

et
a-
an

al
ys

is
Te

am
-o
ri
en

te
d

le
ad

er
sh

ip
be

ha
vi
ou

r
ex

pl
ai
ne

d
18

%
of

th
e
va

ri
an

ce
in

te
am

le
ar

ni
ng

be
ha

vi
ou

r.
Fu

rt
he

rm
or

e,
th

e
re
su

lts
po

in
t
to

th
e

fa
ct

th
at

pe
op

le
-o
rie

nt
ed

le
ad

er
se

nh
an

ce
te
am

le
ar

ni
ng

fo
r

ad
ap

tiv
e
as

w
el
la

sd
ev

el
op

m
en

ta
lt
as

ks
.L

ea
de

rs
w
ho

fo
cu

so
n
ta
sk

si
nfl

ue
nc

e
te
am

le
ar

ni
ng

on
ly

in
re
la
tio

n
to

ad
ap

tiv
e
ta
sk

s.



118 M.SC. LAURA SOPHIE AICHROTH

Figure 4.1.: Conceptual Visualization of the Presumed Paths between Team-Level
Transformational Leadership, Teamwork quality and Individual Learning

Team-Level Transformational Leadership Individual Learning

Teamwork Quality

+ +

High-Performing Team and Individual Learning
Much has been said about team and importance in this dissertation so for. Moreover,
a lot of studies have dealt with performance. But what is the ultimate state of a
team? Dutra, Prikladnicki and Franca (2015, p. 183) gave the following definition:
‘A high performance team is one that exceeds all reasonable expectations and pro-
duces extraordinary results.’ Fischer and Hüttermann (2020) added the perception
of the work team with regards to dimensions making the state measurable (HPT).
The High-Performance-Team-Survey (HPTS) was developed to measure the suc-
cess factors of high performance teams from Google’s so-called Project Aristotle
(https://rework.withgoogle.com/print/guides/5721312655835136/) and include in-
sights from international team research. It can be used for team diagnostics and
development or to assess and compare several teams or divisions. The questionnaire
includes five constructs and exists in three versions, a short, medium and long version,
with one or more items per construct with five dimensions (Fischer & Hüttermann,
2020, p. 1):

1. psychological safety

2. dependability and high performance standards

3. structure and clarity of roles, plans, and goals

4. meaningfulness of work

5. impact on the organisation

Table 4.7 includes the definitions, scales and authors of the five constructs in line
with Fischer and Hüttermann (2020).

The current state of research for the query ‘high-performing team AND agile
software development AND Germany’ in Google Scholar (googlescholar.com) and
Web of Science (webofscience.com) for the last ten years (from 2011 to 2021) suggests
a scientific gap on this topic with few entries for all three key words in both search
engines (see Table 4.8).

Due to the considerable correlations with other constructs, the authors assume
the construct and criterion validity of the HPTS since it was developed by experts in

https://rework.withgoogle.com/print/guides/5721312655835136/
googlescholar.com
webofscience.com
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Table 4.8.: Search Results for HPT, Agile Software Development, and Germany in
Google Scholar and Web of Science in the Past 10 Years

Key Words
Number

of
Articles

  Search Engine Documentation

‘HPT’ 4,460 Google Scholar Figure B.46
16 Web of Science Figure B.47

‘HPT’ AND ‘agile software
development’

146 Google Scholar Figure B.48

0 Web of Science Figure B.49
‘HPT’ AND ‘agile software
development’ AND (‘Germany’

22 Google Scholar Figure B.50

0 Web of Science Figure B.51

Note. Status in November 2021, HPT = High-Performance-Team

Table 4.9.: Sample of HPT Meta-Analysis

Source Approach  Major Contribution(s)

Dutra, Prikladnicki and Franca (2015) Meta-analysis Levers for software
teams becoming high-
performing like leadership
style, learning ability,
communication, or shared
information.

Note. HPT = High-Performance-Team
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Figure 4.2.: Conceptual Visualisation of the Presumed Paths between Team-Level
Transformational Leadership, Teamwork quality and Individual Learning

Team-Level Transformational Leadership Individual Learning

High-Performing Team

+ +

organisational research and applied organisational development in line with recom-
mendations by Zickar (2020) for scale development (Fischer & Hüttermann, 2020).
The development of this scale did not include the target area of software product
development. With this, the current study extends prior scientific knowledge for this
area.

On team-level learning, Edmondson (1999) concluded that psychological safety
in the team improves learning behaviour in work teams, as members worry less about
the reaction of others and address ignorance ormistakesmore freely as an opportunity
for further development. Therefore, this study also suggests positive effects from
HPT to individual learning, since psychological safety is one important dimension of
the construct HPT.

Usually, theHPTSwas used to rate the perception of awhole team and therefore,
needed the rating of all team members having set at least half of the items with valid
values. This study makes use of the HPTS to get an overall perception of working in
a software product development team in Germany.

With this, the second hypothesis states:

H2: The perceived degree of being a HPT mediates the path between team-level
transformational leadership and individual learning.

Figure 4.1 shows the presumed paths between the constructs of the second
hypothesis.

4.1.3. Moderating Effect of Team Interventions
As the amount of teamwork and collaboration within the workforce has increased
greatly in recent years, it is expected that the use and importance of teams will also
continue to increase. Successful teams can be described as those achieving the desired
results. Therefore, team members need to show effective practices to obtain the re-
quired results. As teamwork increases, so does the need for measures to improve the
effectiveness of teamwork (Lacerenza et al., 2018). Several studies, such as Mathieu
et al. (2019) and Mathieu et al. (2017), Mathieu et al. (2015), Mathieu, Wolfson and
Park (2018), have examined helpful guidelines for teamwork, like providing research
evidence of the importance of creating a good and organised start of collaboration,
which is essential to overall team performance. This study contributes to this field of
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research by investigating the moderating effect of overall engaging in team interven-
tions. For this reason, the current study expands on previous knowledge on team
interventions by investigating the effect on individuals in the knowledge-intensive
area of software product development (see subsubsection 4.1.2).

The increasing demand for software products is exacerbated by an increasing
expectation of development and delivery speed. This goes along with an increasing
level of pressure for team members, on whom these expectations are placed. This
challenge is widely addressed by changing the framework for collaboration to agile
methods (Venkatesh et al., 2020). Due to the increasing globalisation, collaboration
across cultural boundaries is an increasingly present phenomena, not only in software
development. This adds to the challenge of implementing the working method itself,
as there is a need to take cultural differences into account (Thorgren & Caiman,
2019). Moreover, the need for a tool measuring agility and choosing the appropriate
working method still exists (Maneva, Koceska & Koceski, 2017). Venkatesh et al.
(2020) showed that using agile methods reduced the perception of work exhaustion
for the target group of software developers.

People, namely software developers and other needed team members such as
product owners or scrum masters, are the most precious resource for organisations
(Venkatesh et al., 2020). Therefore, this study was conducted to make a scientific
contribution to understanding the impact of team interventions on employees. From
a psychological perspective, Gren, Goldman and Jacobsson (2020) stated empirical
evidence for the maturity of teams being closely linked to team agility. This study
showed for example a perceived positive impact of training agile software teams in
group development psychology in Brazil. They concluded that there is great potential
for training agile teams on this topic, as the positive effects could extend to the entire
organisation.

Using the well spread working method of scrum for collaboration in software
product development includes the team intervention of engaging in retrospectives
(Zayat & Senvar, 2020). Thereby, this research contributes to the proven effect of
team interventions being relevant for team process improvements, team members’
reactions as well as learning to transfer this to individual learning in software product
development (e. g. Dingsoyr et al., 2016; Lacerenza et al., 2018).

This research investigated the moderating effect of team interventions on the
path between TWQ and individual learning and on team members’ perception of
working in a HPT and the effect on individual learning for software product develop-
ment teams in Germany. The derivation of the hypothesis followed the assumption
by Salas, Reyes and McDaniel (2018) that an expert team can not succeed if it does
not know how to work well together, coordinate appropriately or show helpful com-
munication skills. For enhancing and sustaining effective teamwork, there is a need
to engage in team development activities and assess relevant team outcomes before
and afterwards using robust diagnostic measurements to measure success. In the
context of higher education, Gast, Schildkamp and van der Veen (2017) reviewed
team-level interventions influencing individual attitudes and learning as success
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Table 4.10.: Search Results for Team Interventions, Agile Software Development, and
Germany in Google Scholar and Web of Science in the Past 10 Years

Key Words
Number

of
Articles

  Search Engine Documentation

‘team interventions’ 3,560 Google Scholar Figure B.52
87 Web of Science Figure B.53

‘team interventions’ AND ‘agile
software development’

14 Google Scholar Figure B.54

0 Web of Science Figure B.55
‘team interventions’ AND ‘agile
software development’ AND
(‘Germany’

4 Google Scholar Figure B.56

0 Web of Science Figure B.57

Note. Status in November 2021

factors of helpful interventions.
For the last ten years (from 2011 to 2021), the current state of research for

the query ‘team interventions AND agile software development AND Germany’ in
Google Scholar (googlescholar.com) and Web of Science (webofscience.com) points
to a scientific gap on this topic with few entries for all three key words in both search
engines (see Table 4.10).

Table 4.11 provides samples of the team interventions literature and research
over the past decade to highlight the major contributions as a basis for this research.

Since software product development teams often engage in team interventions
due to working with agile methods, the current study focused on investigating
whether engaging in team interventions positively influenced the path between TWQ
and individual learning for members of software development teams in Germany .
To extend the knowledge and replicate the findings for the target software product
development employees, the second hypothesis states:

H3: The effect of TWQ on individual learning is moderated by team interventions
such that the effects are enhanced when teams engage in team interventions.

Figure 4.3 visualises the presumed paths between the constructs of the second
hypothesis.

H4: The effect of HPT on individual learning is moderated by team interventions
such that the effects are enhanced when teams engage in team interventions.

Figure 4.4 visualises the presumed paths between the constructs of the second
hypothesis.

Based on the prior literature review, the research question for the second main

googlescholar.com
webofscience.com
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Figure 4.3.: Conceptual Visualisation of the Presumed Moderating Effect of Team
Interventions on the Path between Teamwork Quality and Individual
Learning

Team-Level Transformational Leadership Individual Learning

Team InterventionsTeamwork Quality

+

Figure 4.4.: Conceptual Visualization of the Presumed Moderating Effect of Team
Interventions on the Path between High-Performing Team and Individual
Learning

Team-Level Transformational Leadership Individual Learning

Team InterventionsHigh Performing Team

+

study is: Does the perceived organisational psychological safety mediate the path
between transformational leadership and organisational initiative for members of
software development teams? And is this enhanced when leaders engage in posit-
ive leadership behaviours? The next section summarises the research design and
hypotheses for the second study.

4.1.4. Research Design for the Second Main Study
To give an overview based on the literature review, Table 4.12 summarises the research
question and constructs for the second study.

Figure 4.5 visualises the constructs of the second main study in the context of
the framework by Mathieu et al. (2017) and Mathieu et al. (2019).

The conceptual model in Figure 4.6 visualises and summarises the constructs,
paths, and derived hypotheses of the research design for the second main study.

To stay in line with the style of the research design of the first study, it was
decided to test the paths of the mediation hypotheses (H1 and H2) as one hypothesis
for each mediation as well as one hypothesis each for the moderation analysis (H3
and H4), instead of testing all linear bivariate regressions separately.
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Figure 4.5.: Location of the Constructs of the Second Main Study in the Framework
for Team Research in the model by Mathieu et al. (2017) and Mathieu
et al. (2019)

Note. Adapted from Mathieu et al. (2017) and Mathieu et al. (2019). Copyright 2017
by the American Psychological Association. Abbreviations: MTS, multiteam systems
.

Figure 4.6.: Research Framework and Derived Hypotheses for the SecondMain Study

Team-Level
Transformational

Leadership
Individual LearningH1 / H2

High Performing Team

Teamwork Quality Team Interventions

H1
H1

H3

H2 H2

H4
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Table 4.12.: Overview of Research Question and Constructs for The Second Study

Study and Research Question

Study 2
Is the relationship between the perceived team-level transformational leadership and
individual learning mediated by TWQ respectively working in a HPT for members of
software development teams? Do team interventions moderate the mediating effect
of TWQ respectively HPT on individual learning?

Constructs

• Team-level transformational leadership

• Teamwork quality

• High-performing team

• Individual learning

• Team interventions

Note. TWQ = teamwork quality, HPT = high-performing team

4.2. METHODS
This section describes all the methods used in this study: inclusions and exclusions,
participants characteristics, sampling procedure, sample size, power and precision,
measures and covariates, data collection, quality of measurement, conditions and
research design, data diagnostics and analysis strategy.

4.2.1. Inclusions, Exclusions, and Participant Characteristics
Similar to the first study, only participants working in software product development
teamswere accepted. Datasets of participants not working in teams but by themselves
were defined to be excluded. Furthermore, the surveys contained the information
for the regional focus on Germany. And therefore again, only participants working
in Germany took part. To evaluate and exclude outliers, boxplots were planned
to be analysed to examine univariate outliers (JASP Team, 2020). Datasets with
more than two standard deviations faster than the mean of duration with regards to
participationwere set to be excluded. Datasetswithmore than one and a half standard
deviations from the mean of one of the variables will be excluded with regards to
the interquartile range method. Additional multivariate, model fit, and prediction
outlier analysis were analysed in RStudio and SmartPLS to remove the outliers and
improve the accuracy of the model for SEM (Ringle, Wende & Becker, 2015; RStudio
Team, 2020). Cook’s distance was specified to be evaluated for further outliers in R
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and the threshold for outliers is based on F distribution, with the observations away
from a scatter plot (Aguinis, Gottfredson & Joo, 2013; R Core Team, 2020).

Overall, participants were asked for their socio-demographic data: gender, age,
role, education, duration of professional activity, company size, division, length of cur-
rent employment, whether they work in a team or alone, team size, working method,
whether they engage in team interventions, whether they had rated differently before
the pandemic, and the leader’s gender.

The study was conducted with developers, agile coaches, Scrum masters, user
experience (UX) designers as well as project leads/project managers, (team) assist-
ants, and leadership roles, all working in the area of software product development.
Among the 224 participants included in the final analysis, 29.02% were female and
70.98% were male. Participants’ were aged between 21 years and 65 years ( M =
37.81, SD= 8.27). Most represented roles were developers (35.54%), product owners
(15.70%), and leaders (12.40%) (see Figure 4.7).

Figure 4.7.: Descriptives for the Second Study – Roles of Participants

0.45% Assistant

10.71% Agile Coach
or Scrum Master

36.16% Developer

16.96% Leader

13.84% Product Owner
12.95% Project Lead or Manager

1.79% UX and UI Designer

7.14% Other

Themajority of participants hold a university degree (80.45%). The duration of
the professional activity was up to 40 years (M = 14.06, SD= 8.46). Most participants
worked in large companies with 201 or more employees (58.67%). The product
areas most represented were software (44.44%), service providers (24.44%), and
online applications and online media (16.44%). Participants’ length of the current
employment ranged up to 37 years (M = 5.73, SD = 5.95). All participants not
working in a team were excluded, so every participant of the 224 worked in a team.
The team size ranged from two to 30 team members (M = 8.62, SD = 5.04). The
most used working methods were Scrum in an adapted form (41.07%), Kanban in
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Figure 4.8.: Descriptives for the Second Study – Penetration of working methods in
Software Development in Germany

5.80% Checklist
or To-Do-List

8.04% Classical
project
management

0.45% Kanban

13.84% Kanban in adapted form
10.71% Scrum by the book

41.07% Scrum in
an adapted
form 6.70% Other working method

13.39% I don’t know

an adapted form (13.84%), and Scrum by the book (10.71%) (see Figure 4.8).
It was irritating that 13.39% stated that they do not know or it is unclear to them

which method they are working with. 15.18% stated that their team does not engage
in any kind of team intervention, whereas 84.82% answered to engage in at least
one or more team interventions. The most named interventions were retrospectives
(65.63%), team building activities (35.71%), peer feedback (28.13%), and team days
(21.88%).

Regarding the impact of the COVID-19 pandemic on the assessment, the major-
ity stated their answer had been the same before the pandemic (67.41%) whereas

Figure 4.9.: Descriptives for the Second Study – Team Interventions

Retrospectives Team BuildingPeer Feedback Team Days
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32.59% stated their assessment had been different before the pandemic. 83.56% had
a male leader and 16.44% a female leader.

4.2.2. Sampling Procedure, Sample Size, and Power
Similar to the first study, all participants answered the questionnaire online. The
online link was spread via business networks as well as members of IT teams, who
were approached via e-mail or business networks. A pre-test was conducted (N =
9). The participation was voluntary, anonymous, and did not include any incentives.
All participants were above 18 years old and gave consent to respect and fulfil the
guidelines for good ethical research (see Appendix B in Table B.12). There was no
conflict of interest nor financial support to disclose for the study.

With regards to the specific target group of members of software product
development teams in Germany, there were only reliable estimates for the expected
effect size from the first study of this dissertation. Therefore, those learnings and
other indications were used: large effects seemed to be not expectable and small
effects seem to be lacking in practical usage. With this, medium effects were aimed
at. The goal was a power of .8 for two-sided testing for the directional hypotheses.

For the simple mediation analysis the tables provided by Fritz and MacKinnon
(2007), Hair et al. (2019), and Marcoulides and Chin (2013) were considered. For the
regressions as part of the moderation analysis, again G*Power in the version 3.1.9.6
was used (Faul et al., 2009). For the simple mediation analysis, Fritz and MacKinnon
(2007) recommended a planned sample size of 71 for detecting medium effects when
using bias-corrected bootstrapping, as described in subsection 3.2.5. Hair et al. (2019)
and Marcoulides and Chin (2013) suggested to plan the sample size using power
analysis with respect to the model structure, the expected level of significance, and
the awaited effect size: For a minimum R2 of .10, a maximum number of two arrows
pointing at a construct and a significance level of 5%, they suggested a planned
sample size of 110. This is close to Cohen (1988) who suggested an R2 value of .13 a
medium effect size. For the moderation analysis, a sample size of 55 was suggested
(see Table B.3).

With this, the planned net sample size number was the maximum value of all
sources of N = 110. To achieve that, based on the expected outliers, the gross planned
sample size needed to be enlarged. Oriented to the report on behalf of the Federal
Ministry for Work and Social Affairs in Germany, a mark-up of 6% for the potential
participants being (solo-) self-employed and therefore not working in a team in the
area of software development was applied (Bonin et al., 2020). To account for further
exclusion criteria for which no detailed forecast was possible in advance, a further
10% was added as a lump sum. Thus, the target was 16% more participants than
the above net sample, resulting in a target gross sample of N = 127. It was planned
to stop data collection once this number of participants was reached, at the latest on
31 May 2021.

After finishing the data collection stage, there were 240 questionnaires com-
pleted. Thus, the planned size of the gross sample was exceeded. The sample was
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cleaned according to the criteria defined before the data collection stage as follows:
First, seven cases were excluded, who did not work in a team but alone. Therefore,
they did not fit into the target group of this study. Two further cases were excluded
due to the sex diverse variable since gender was used as control variable and with
such a low amount of participants for the diverse gender, no stable estimations were
expected.

Seven cases had to be excluded after boxplot analysis due to a too short duration
of participation of one and a half standard deviations from the mean. One case was
excluded, since the overall maximum of the length of the current service was longer
than the duration of the overall professional activity. Standardised residual plots and
Cook’s distance did not indicate any further outliers. This resulted in a net sample
of N = 224 for the statistical tests, which was slightly more than planned. Since all
unfinished datasets were excluded from the analysis, there are no missing data.

4.2.3. Measures and Covariates
All survey items were drawn from existing scales and literature. The used scales were
available in English and inGerman. The English version is attached in theAppendix B.
All constructs and respectively used scaleswill be described in this subsection, starting
with team-level transformational leadership as a predictor variable, followed by the
mediating variable TWQ, the criterion individual learning, and covariates.

Team-level transformational leadership
Tomeasure team-level transformational leadership, the subscale group-focused trans-
formational leadership (α = 0) from the Dual-Level Transformational Leadership
Scale by Wang and Howell (2010) was used in line with slight modification by Klaic,
Burtscher and Jonas (2020) from 'my leader to 'my direct supervisor. Participants
rated their team leader on a five-point scale consisting of 16 items, from not at all
to frequently, if not always. A sample item is ‘My direct supervisor encourages team
members to take pride in our team’. Due to copyright issues stated by Klaic, Burtscher
and Jonas (2020), the scale could not be included in the Appendix, but was used in
consultation with Klaic, Burtscher and Jonas (2020).

The reliability of team-level transformational leadership is α = .95.

Teamwork Quality
TWQ was measured using the scale of 26 items by Klaic, Burtscher and Jonas (2020),
who adapted the TWQ scale by Hoegl and Gemuenden (2001), using the four sub-
scales most relevant for individual learning: communication quality, balance of
member contributions, mutual support, and cohesion. Participants rated the per-
ceived TWQ on a five-point scale with 26 items. Responses ranged on a five-point
scale from strongly disagree to strongly agree. A sample item for communication quality
as a subcomponent of TWQ is ‘The teammembers communicate often in spontaneous
meetings, phone conversations, etc.’. The reliability of TWQ is α = .88.
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High-Performing Team
HPT was measured using the HPTS by Fischer and Hüttermann (2020) in the short
version. In this study the short version of the HPTS is used with five items, which
are attached in the appendix (see Table B.14). The participants had to state to which
degree they agreed with each statement with regards to their perception of their
team on a five-point response scale spread from strongly disagree to strongly agree.
The reliability for HPTS is α = .74, which is acceptable or even described as high
(Taber, 2018). A sample item is ‘My team makes an important contribution to the
overall success of the organisation’ for meaningfulness on the organisation. Due to
Fischer, Hüttermann and Siebenaler (2020) the evaluation is done by calculating a
non-weighted mean index, which results in a High Performance Team Index. Usually,
the HPTS has been used to rate the perception of a whole team and therefore, needed
the rating of all team members having set at least half of the items with valid values.
This studymade use of the HPTS to get an overall perception of working in a software
product development team in Germany. The scale was available in German and
therefore translated and retranslated by a native speaking person to avoid language
differences in the meaning of the items.

Individual Learning
Participants rated the perceived individual learning using the adopted scale from
Yoon and Kayes (2016) who used the team-level learning scale from Hoegl and
Gemuenden (2001). They adjusted the scale to measure learning at the individual-
level (Klaic, Burtscher & Jonas, 2020). The rating was made on a five-point scale
with five items, from strongly disagree to strongly agree. A sample item is ‘I am able to
acquire important know-how throughmy project(s)’. With regards to reliability there
was no satisfying value for individual learning with α = .65 (frequent threshold for
reliability is α > .70 (Taber, 2018). Nevertheless, since the same scale was used and
validated by Klaic, Burtscher and Jonas (2020), the scale was used in this study as
well.

Covariates
In addition to the above-mentioned constructs, control variables were relevant to
ensure the quality of the study. Leader’s gender, participant’s gender, age, and team
size were control variables (Bernerth & Aguinis, 2015; Klaic, Burtscher & Jonas, 2020;
LePine et al., 2008). Additionally, Mathieu et al. (2019) addressed a need to better
understand the role of team size, although the results by Yuan and van Knippenberg
(2021) did not support themoderating role of team size. As a results of themoderated
mediation, no influences have been found for those four variables.

To control whether the COVID-19 pandemic had an impact on the situation and
results, the participants were asked whether they would have assessed the situation
differently before the pandemic than at the moment of participation. Due to no
validated items at the moment of data collection, the dichotomous answer options
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were self-designed and participants had to choose either No, I would have answered like
that before the pandemic or Yes, before the pandemic my assessment would have been different.

4.2.4. Data Collection and Diagnostics
Mathieu, Wolfson and Park (2018) and Mathieu et al. (2017) outlined the economic
competitiveness and fluidity in general with organisations coping by continuously
adapting their team structures. This also goes along with flexibility in team set ups,
adjusting based on the task requirements. Continuing the research perspective of
chapter 3 this suggests a need to stick to examining individuals’ perspectives on the
perceived team environment. The online survey included existing, validated scales to
ensure the quality of measurement. The scales were used with the permission of the
authors to operationalise the constructs or used with regards to Creative Commons
(Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)
https://creativecommons.org/licenses/by-nc-nd/4.0/).

All data obtained are confidential. All questions were fixed response questions
with mandatory items. Again, a multidimensional, multi-organisational study was
conducted with a non-experimental, cross-sectional design with self-assessment
surveys asking for participants’ individual perceptions of aspects of working in
software product development.

For the analysis of the data, JASP version 0.14.1 (JASP Team, 2020), R version
4.1.0 (R Core Team, 2020), RStudio version 1.4.1717 (RStudio Team, 2020), and
SmartPLS version 3 (Ringle, Wende & Becker, 2015) were used. Gender was recoded
(male: 0, female: 1). Due to coding all fields as mandatory items, there were no
missing data.

4.2.5. Analytic Strategy
Similar to that described in subsection 3.2.5 for the first main study, PLS-SEM was
chosen to be used again due to the methodological fit and consistency within this
dissertation project (Sarstedt, Ringle & Hair, 2021). This study also contributed to
gain more experience in using PLS-SEM due to the suitable circumstances of the
comparably small population of members of software product development teams
in Germany as part of people working in IT and therefore the derived sample size
(Hair et al., 2019; Rigdon, 2016; Sarstedt, Ringle & Hair, 2021). In addition, this study
also planned to take a predictive perspective for testing the theoretical framework of
Mathieu et al. (2019) with a complex structural model (Hair et al., 2019).

This study is also designed to contribute to the model for embracing complexity
by Mathieu et al. (2019): Leadership is again set as a structural feature and external
influence but with the difference of focusing on team-level leadership. TWQ was
chosen as a mediator, which adds a new construct to the model. Individual learning
is used as an outcome. The study hereby also aims to add knowledge to the proposed
need to measure constructs triggered by the environment.

With regards to Hayes and Rockwood (2019) this study is designed and the

https://creativecommons.org/licenses/by-nc-nd/4.0/
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analysis is planned with respect to and acceptance of the dependency, aiming to get
insights on the operation itself and the boundary conditions. The analytic strategy
was set up to understand the mechanisms at work of leadership, TWQ and individual
learning and to assess when they take place.

With regards to the structural model, bias-corrected bootstrapping was used
(5000 samples) as a non-parametric procedure also correcting for skewness (Fritz &
MacKinnon, 2007). Moreover, bootstrapping allows testing the statistical significance
PLS-SEM results like path coefficients, Cronbach’s Alpha, HTMT, and R2 values
(Ringle, Wende & Becker, 2015).

4.3. RESULTS
This section includes the results of the analyses using the statistical techniques dis-
cussed in 4.2.5, following the reporting style of PLS analysis as suggested by Chin
(2010) and done in section 3.3. Participant flow and recruitment will be reported,
followed by the reliability and validity of the measurement model assessed. Since
this dissertation includes evaluating the mediating role of the TWQ between the
perceived team-level transformational leadership and individual learning, as well as
the moderating role of team interventions, which includes the interaction of TWQ
and team interventions, a post-hoc analysis is conducted to investigate these effects.
Therefore, the final step is to present the structural model results.

The study started with a short introduction to the scope, boundary conditions
and use of the data, making clear that there are no commercial usage or interests.
Following this, the participants gave consent to being above 18 years old and agreed
to respect the rules of participation. The content scales where ordered from the
individual to the team to the leadership perception. Therefore, the first content scale
was the individual learning by Hoegl and Gemuenden (2001) and Klaic, Burtscher and
Jonas (2020), followed by the TWQ scale with the according subscales communication
quality, mutual support, cohesion, and balance of contributions. To stick with the
perception on the team, the next part was the HPTS by Fischer and Hüttermann
(2020), followed by the team-level transformational leadership by Klaic, Burtscher and
Jonas (2020) andWang and Howell (2010). The final part was the socio-demographic
data. The last page included contact details and further information. Details of the
scales are attached in the Appendix B Table B.14.

The data collection took place from April to June 2021 with respect to the
sampling procedure described in subsection 4.2.2. The next section includes the
results of the measurement model.

4.3.1. Evaluation of the Measurement Model
The reporting of the measurement model contains the common method variance
and the validation of instruments and psychometrics. Similar to subsection 3.3.1,
PLS-SEM analysis starts with the assessment of the measurement followed by the
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Table 4.13.: Reliability, and Convergent Validity for the Second Main Study before
Eliminating Items due to Factor Analysis

Construct α CR AVE

Team-level Transformational Leadership .95 .95 .55
Teamwork Quality .92 .94 .42
High Performing Team Survey .74 .83 .49
Individual Learning .62 .75 .40

Note. N = 111, missing = 0. AVE = Average Variance Extracted, α = Cronbach’s
Alpha, TLTL = Team-level Transformational Leadership, TWQ = Teamwork Quality,
HPTS = High Performing Team Survey, IL = Individual Learning.

structural model. The measurement model examines the reliability and validity of
the constructs. Data analysis and reporting the results is consistent again with the
reporting style for PLS-SEM analysis suggested by prior research (e. g. Chin, 2010;
Hair et al., 2019; Sarstedt, Ringle & Hair, 2021).

CFA was used to evaluate convergent reliability for the four constructs of this
study. In contrast to subsection 3.3.1 and Hair, Ringle and Sarstedt (2011), but in line
with Gefen and Straub (2005) the cut-off value of 0.60 was chosen for factor loadings.
Choosing a cut-off value of 0.70 would have led to the exclusion of nine more items.
Loadings below the threshold of 0.60 were the case for items of three constructs,
which were removed from the scales (individual learning (IL02, IL04, IL05), TWQ
(TWQBC03, TWQC01, TWQC03, TWQCQ01, TWQCQ02, TWQCQ03, TWQCQ04),
and team-level transformational leadership (TLTL04). In case an item of a scale was
deleted, it was also analysed as to whether there is a substantial increase in reliability
upon deletion of an item.

It was found that removing an item did improve or leave all values for the
four constructs stable or for the majority improve the values and thereby, increase
the quality of the measurement model. Table 4.14 displays the results indicating
the satisfying factor loadings of all the remaining reflective indicators. Additionally,
Table 4.14 includes the results for reliability and validity for the overall sample.
When comparing the results of the four constructs before (see Table 4.13) and after
confirmatory factor analysis (see Table 4.14) there is an overall improvement of the
measurement model.
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Table 4.14.: Loadings, Reliability, and Convergent Validity for the Second Main Study

Construct Coding Loading α CR AVE

Team-level Transformational Leader-
ship

TLTL01 .729 .94 .95 .57

TLTL02 .772
TLTL03 .757
TLTL05 .611
TLTL06 .744
TLTL07 .791
TLTL08 .777
TLTL09 .687
TLTL10 .786
TLTL11 .690
TLTL12 .785
TLTL13 .780
TLTL14 .853
TLTL15 .833
TLTL16 .733

Teamwork Quality .94 .95 .49
Balance of Contributions TWQBC01 .851 .72 .88 .78

TWQBC02 .915
Cohesion TWQC02 .735 .87 .91 .66

TWQC04 .761
TWQC05 .891
TWQC06 .872
TWQC07 .830

Communication Quality TWQCQ05 .760 .88 .91 .62
TWQCQ06 .721
TWQCQ07 .743
TWQCQ08 .829
TWQCQ09 .869
TWQCQ10 .780

Mutual Support TWQMS01 .763 .89 .91 .64
TWQMS02 .769
TWQMS03 .833
TWQMS04 .851
TWQMS05 .833
TWQMS06 .743

High Performing Team Survey HTPS01 .731 .74 .83 .49
HTPS02 .634
HTPS03 .648

to be continued on the next page
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Table 4.14.: (continued)

Construct Coding Loading α CR AVE

HTPS04 .781
HTPS05 .691

Individual Learning IL01 .905 .80 .91 .83
IL03 .921

Note. N = 224, missing = 0. AVE = Average Variance Extracted, α = Cronbach’s
Alpha, TLTL = Team-level Transformational Leadership, TWQ = Teamwork Quality,
BC = Balance of Contributions, C = Cohesion, CQ = Communication Quality, MS =
Mutual Support, HPTS = High Performing Team Survey, IL = Individual Learning.

Cronbach’s Alpha as well as CR were used to assess the reliability of the scales
and to analyse internal consistency. The Cronbach’s Alpha of the constructs ranged
from α = .74 to α = .95. Referring to Field (2017) or Taber (2018), the results for all
constructs exceed the threshold of 0.70. Additionally, before and after factor analysis,
all CR values were higher than the recommended value of 0.70 (Netemeyer, Bearden
& Sharma, 2003).

After the evaluation of the reliability, the convergent validity of all constructs
was examined. Convergent validity ensures all items measure the same construct and
thereby, highly agree (converge) regarding their representation of the construct for
which they were developed. The threshold for convergent validity is operationalised
by values of AVE and CR of 0.50 or above (Fornell & Larcker, 1981). CRs for all
constructs were before and after factor analysis above 0.50. The AVE for all constructs
besides HPTS increased after the factor analysis The AVE for HPTS and TWQ are
below the threshold by 0.01. Overall, the values for CR and AVE indicate acceptable
convergent validity with minor limitations (see subsection 4.4.2).

For all metric variables, the mean was above the centre point (2.50) of the
five-point scale. Individual learning had the highest value (M = 4.24, SD = 0.72).
It was followed by the subscale of the TWQ mutual support (M = 4.09, SD = 0.66),
HPTS (M = 3.84, SD = 0.63), overall TWQ (M = 3.83, SD = 0.62), cohesion (M =
3.81, SD = 0.73), balance of contributions (M = 3.78, SD = 0.77), and communication
quality (M = 3.65, SD= 0.76). Team-level transformational leadership had the lowest
value (M = 3.17, SD = 0.89). Hereby, HPTS as well as TWQ are comparably high.

When the determination of convergent and discriminant validity are given,
construct validity is established. Considering the value of each indicator’s inner
VIF value for collinearity statistics being less than the threshold of 3.3, discriminant
validity was evaluated. Not only does this suggest the moderated mediation model
being without pathological collinearity but also with regards to the model, it can be
considered free of common method bias.

Moreover, Fornell-Larcker criterion was used. Table 4.15 includes the square-
root of AVE for the constructs being above the inter-construct correlation (Kock, 2015).
Another aspect of testing discriminant validity was evaluating the HTMT ratio of
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correlations (Henseler, Ringle & Sarstedt, 2015). All values besides one (TWQ with
HPTS with a value of .89) are above the cut-off value of .90. Therefore, the values
indicate ensured discriminant validity. The values of the Fornell-Larcker of the main
constructs without subscales are displayed in Table 4.15 and for the HTMT testing in
Table 4.17 (Fornell & Larcker, 1981).

Since PLS-SEM analysis does not only include the assessment of the measure-
ment model, the next section gives insights with regards to the structural model,
which includes the significance of the hypothesised paths.
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4.3.2. Evaluation of the Statistical Model
This section includes the assessment of the structural model focusing on the signific-
ance of the hypothesised relationships. The following hypotheses were proposed to
evaluate the relationship of predictor and outcome (see section 4.1):

H1: The perceived TWQ mediates the path between team-level transformational
leadership and individual learning.

H2: The perceived HPT mediates the path between team-level transformational
leadership and individual learning.

H3: The effect of TWQ on individual learning is moderated by team interventions
such that the effects are enhanced when teams engage in team interventions.

H4: The effect of HPT on individual learning is moderated by team interventions
such that the effects are enhanced when teams engage in team interventions.

The evaluation of the statistical model includes R2, Q2 for the endogenous
variables TWQ and individual learning, and the significance of paths. By evaluating
R2 for the dependant variable, the strength of the structural model determines the
goodness of the statistical model. However, the cut-off value for an acceptable R2

value is dependent on the study’s context (Hair et al., 2012). The results of R2 for
TWQ (R2 = .21) and individual learning (R2 = .34) are above .10 indicating the
predictive capability. Moreover, Q2 gives information about the predictive relevance
of the endogenous constructs with a value above 0 indicating the predictive relevance
of the model (Chin, 2010). The values for the current study point to an insignificant
prediction of TWQ (Q2 = – 1.580) and individual learning (Q2 = – 0.007). SRMR
indicates an acceptable model fit of the data with a cut-off value below 0.10 for an
acceptable model fit. An SRMR value of 0.071 indicates an acceptable model fit
for this study (Hair et al., 2016). For evaluation of the mediation and moderation,
hypotheses were tested to check the significance of the paths.

Mediation Analysis
For the hypothesised effects, paths coefficients, 𝑡-values and 𝑝-values were calcu-
lated using bootstrapping (5000 samples) testing the statistical significance of path
coefficients of the hypothesised effects. To evaluate mediating effects, the procedure
described in subsubsection 3.3.2 was applied, which is in line with Nitzl, Roldan and
Cepeda (2016) and Sarstedt, Ringle and Hair (2021). Figure 4.10 visualises structural
path coefficients and the results of the structural model evaluation for hypothesis
testing (see also Table 4.18).

Moreover, the mediation was performed for the sub-scales of TWQ to evaluate
differences in the path coefficients for balance of contributions, cohesion, communic-
ation quality, and mutual support. Figure 4.11 visualises structural path coefficients
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for the sub-scales of TWQ to evaluate the findings (see Table 4.18) in line with Klaic,
Burtscher and Jonas (2020).

H1 stated that the perceived TWQ mediates the path between team-level trans-
formational leadership and individual learning. To assess the mediating role of the
perceived TWQ mediation analysis was performed. The study’s 5000 resamples gen-
erate 95% bias-corrected bootstrapping confidence intervals. A confidence interval
not including zero indicates a significant relationship. Figure 4.12 visualises the
results for testing the first hypothesis.

Table 4.18 includes the results of the mediation analysis and Figure 4.12 visual-
ises the total effect, the path between team-level transformational leadership and indi-
vidual learning, ignoring the mediator, was insignificant (β = .05, 𝑡 = 0.37, 𝑝 = .709).
The a-path indicated an insignificant effect of the predictor variable team-level trans-
formational leadership on the mediator TWQ (β = – .11, 𝑡 = 0.26, 𝑝 = .798). The
b-path from the mediator TWQ to the criterion variable individual learning was
insignificant as well (β = – .01, 𝑡 = 0.03, 𝑝 = .978). Furthermore, with the inclusion of
the mediating variable (TWQ), the impact of team-level transformational leadership
on individual learning did not become insignificant (β = .05, 𝑡 = 0.75, 𝑝 = .452.
The indirect effect of team-level transformational leadership on individual learning
through TWQ was found to be insignificant (β = .00, 𝑡 = 0.01, 𝑝 = .995).

Therefore, this showed no mediation from the perceived team-level transform-
ational leadership through TWQ on individual learning. Hence, H1 is empirically
not substantiated.

H2 suggested that the perceived HPT mediates the path between team-level
transformational leadership and individual learning. To evaluate the mediating
role of the perceived extend of being a HPT mediation analysis was performed.
The study’s 5000 resamples generate 95% bias-corrected bootstrapping confidence
intervals. A confidence interval not including zero indicates a significant relationship.
Figure 4.13 visualises the results for testing the second hypothesis.

The total effect, the path between team-level transformational leadership and
individual learning, ignoring the mediator, was already assessed within the testing
of the first hypothesis being insignificant. The a-path indicated a significant effect of
the predictor variable team-level transformational leadership on the mediator HPT
(β = 0.47, 𝑡 = 7.89, 𝑝 < .001). The b-path from the mediator HPT to the criterion
variable individual learning was significant as well (β = – 0.31, 𝑡 = 2.50, 𝑝 < .010).
Furthermore, with the inclusion of the mediating variable (HPT), the impact of team-
level transformational leadership on individual learning did not become significant
(β = .05, 𝑡 =0.34, 𝑝 = .44. The indirect effect of team-level transformational leadership
on individual learning through HPT was found to be significant (β = .15, 𝑡 = 2.45,
𝑝 < .010).

Therefore, this showed no mediation from the perceived team-level transform-
ational leadership through HPT on individual learning. Hence, H2 is empirically
supported.



4. SECONDMAIN STUDY 145

Fi
gu

re
4.
11

.:
St
ru

ct
ur

al
M

od
el

In
cl
ud

in
g
th

e
Su

bs
ca

le
so

fT
ea

m
w
or

k
Q
ua

lit
y
w
ith

Pa
th

C
oe

ffi
ci
en

ts



146 M.SC. LAURA SOPHIE AICHROTH

Table 4.18.: Results of Structural Model Assessment for Mediation Analysis

Paths Paths coefficients T values 𝑝 values LL UL

Total effects
Age -> IL −0.011 0.162 0.871 −0.163 0.098
G -> IL −0.590 0.969 0.333 −1.983 0.031
HPT -> IL 0.318 3.071 0.002 0.137 0.538
LG -> IL 0.003 0.018 0.986 −0.282 0.358
LG -> TWQ −0.392 1.090 0.276 −0.976 0.464
TI -> IL 0.240 0.456 0.649 −0.764 1.264
TS -> IL 0.022 0.414 0.679 −0.154 0.091
TLTL -> IL 0.052 0.374 0.709 −0.269 0.323
TLTL -> TWQ −0.109 0.256 0.798 −0.808 0.885
TLTL -> HPT 0.474 7.891 <0.001 −0.232 0.075
TWQ -> IL −0.007 0.027 0.978 −0.508 0.468
HPT -> IL −0.306 2.502 <0.01 0.137 0.538
Direct effects
Age -> IL −0.011 0.162 0.871 −0.163 0.098
G -> IL −0.590 0.969 0.333 −1.983 0.031
HPT -> IL 0.318 3.071 <0.01 0.137 0.538
LG -> TWQ −0.392 1.090 0.276 −0.976 0.464
TI -> IL 0.240 0.456 0.649 −0.764 1.264
TS -> IL 0.022 0.414 0.679 −0.154 0.091
TLTL-> IL 0.052 0.752 0.452 −0.091 0.176
TLTL-> TWQ −0.109 0.256 0.798 −0.808 0.885
TLTL -> HPT 0.051 0.336 0.435 −0.242 0.074
TWQ -> IL −0.007 0.027 0.978 −0.508 0.468
HPT -> IL
Indirect effects
LG -> TWQ -> IL 0.003 0.018 0.986 −0.282 0.358
TLTL-> TWQ -> IL 0.001 0.006 0.995 −0.239 0.268
LG -> HPT -> IL 0.213 1.021 0.279 −0.115 0.735
TLTL-> HPT -> IL 0.145 2.454 <0.001 0.223 0.636

Note. N = 224, missing = 0. BC = Balance of Contributions, C = Cohesion, CQ =
Communication Quality, MS = Mutual Support, G = Gender, HPT = High Perform-
ing Team, IL = Individual Learning, TI = Team interventions, TLTL = Team-level
Transformational Leadership, TS = Team Size, TWQ = Teamwork Quality. Bias
Corrected Confidence Interval of 95 [%] based on bootstrapping (5000 samples), LL
= lower level (2.5 [%])
, UL = upper level (97.5 [%])
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Figure 4.12.: Visualisation of the Results for the First Mediation Analysis for the
Second Main Study

Team-Level Transformational Leadership Individual Learning0.05

Teamwork Quality

−0.11 −0.01

Note. Path coefficients. R2 = 0.21 for Teamwork Quality and R2 = 0.33 for Indi-
vidual Learning.

Figure 4.13.: Visualisation of the Results for the Second Mediation Analysis for the
Second Main Study

Team-Level Transformational Leadership Individual Learning0.05

High-Performing Team

0.47 −0.31

Note. Path coefficients. R2 = 0.22 for High-Performing Team and R2 = 0.33 for
Individual Learning.
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Table 4.19.: Results of Structural Model Assessment for Moderation Analysis

Paths Paths coefficients T values 𝑝 values LL UL

TLTL*LG -> TWQ 0.273 1.344 0.179 −0.220 0.604
TWQ*Age -> IL −0.306 1.174 0.240 −0.526 0.175
TWQ*G -> IL 0.302 0.859 0.390 −0.058 1.015
TWQ*TI -> IL −0.072 0.202 0.840 −0.777 0.612
TWQ*TS -> IL −0.074 0.695 0.487 −0.184 0.356

Note. N = 224, missing = 0. TLTL = Team-level Transformational Leadership,
TWQ = Teamwork Quality, IL = Individual Learning, G = Gender, LG = Leader’s
Gender, Bias Corrected Confidence Interval of 95 [%] based on bootstrapping (5000
samples), LL = lower level (2.5 [%])
, UL = upper level (97.5 [%])

Figure 4.14.: Visualisation of the Results for the First Moderation Analysis for the
Second Main Study

Team-Level Transformational Leadership Individual Learning0.05

Team InterventionsTeamwork Quality

−0.11 −0.01
−0.07

Note. Path coefficients. R2 = 0.21 for Teamwork Quality and R2 = .33 for Individual
Learning

Moderation Analysis
Moderation analysis was performed to evaluate the moderating role of team

interventions on the second stage and the control variables of leader’s gender on the
first stage, as well as age, gender, and team interventions on the second stage.

H3 examined whether team interventions moderated the effect of TWQ on
individual learning such that the effect was enhanced when teams engaged in inter-
ventions. To assess the moderating role of team interventions, moderation analysis
was performed (Hayes, 2015). Figure 4.14 visualises the results for testing the third
hypothesis.

Additionally, no significant interaction was found for the second stage with
respect to the the three mentioned control variables. This suggests to expect no
differences in the effect of TWQ on individual learning for all ages, genders, and
team sizes.

The results reveal an insignificant role of team interventions for the effect from
TWQ on learning due to an insignificant interaction term (see Table 4.19). Hence, H3



4. SECONDMAIN STUDY 149

Table 4.20.: Results of Structural Model Assessment for Moderation Analysis

Paths Paths coefficients T values 𝑝 values LL UL

HPT*Age -> IL −0.306 1.174 0.240 −0.526 0.175
HPT*G -> IL 0.302 0.859 0.390 −0.058 1.015
HPT*TI -> IL 0.151 1.212 0.228 −0.217 0.063
HPT*TS -> IL −0.074 0.695 0.487 −0.184 0.356

Note. N = 224, missing = 0. TLTL = Team-level Transformational Leadership, HPT
= High Performing Team, IL = Individual Learning, G = Gender, LG = Leader’s
Gender, Bias Corrected Confidence Interval of 95 [%] based on bootstrapping (5000
samples), LL = lower level (2.5 [%])
, UL = upper level (97.5 [%])

Figure 4.15.: Visualisation of the Results for the Second Moderation Analysis for the
Second Main Study

Team-Level Transformational Leadership Individual Learning0.05

Team InterventionsHigh-Performing Team

0.47 −0.31
0.15

Note. Path coefficients. R2 = 0.22 for High-Performing Team and R2 = .33 for
Individual Learning

is not supported.
To assess the moderating role of team interventions on the second stage and

the control variables of leader’s gender on the first stage, as well as age, gender, and
team interventions on the second stage, moderation analysis was conducted.

H4 examined whether team interventions moderated the effect of HPT on
individual learning such that the effect was enhanced when teams engaged in inter-
ventions. Moderation analysis was performed based on Hayes (2015). Figure 4.15
visualises the results for testing the fourth hypothesis.

The results reveal an insignificant role of team interventions for the effect from
HPT on learning due to an insignificant interaction term (see ??) Hence, H4 is not
supported.

Similar to the third hypothesis, no moderation was supported by the data for
differences in the control variables of age, gender, and team size.
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4.3.3. Supplementary Post-Hoc Analysis
As TWQ did not mediate the effect between team-level transformational transforma-
tional leadership and individual learning (Hypothesis 1), additional post-hoc ana-
lyses was performed, after a decomposition of the construct TWQ into its four dimen-
sions (i.e., balance of contributions, cohesion, communication quality, and mutual
support). The aim was to examine potential indirect effects of the four TWQ dimen-
sions separately. With this, a multiple-mediator model was tested to examine whether
there were differences within the subscales, as was the case for Klaic, Burtscher and
Jonas (2020) and the effect on the outcome variable team innovation.

The results are presented in Table 4.21. Overall, the evaluation of the statistical
model includes again R2, Q2 for the endogenous variables TWQ and climate for
initiative, and the significance of paths. By evaluating R2 for the dependant variable,
the strength of the structural model determines the goodness of the statistical model.
However, the cut-off value for an acceptable R2 value is dependent on the study’s
context (Hair et al., 2012). The results of R2 for TWQ (R2 = 0.21) and individual
learning (R2 = 0.34) are above 0.10 indicating the predictive capability. Moreover,
Q2 gives information about the predictive relevance of the endogenous constructs
with a value above 0 indicating the predictive relevance of the model (Chin, 2010).
The values for the current study point to an insignificant prediction of TWQ (Q2 = –
1.580) and individual learning (Q2 = – 0.007). SRMR indicated no model fit of the
data with a cut-off value below 0.10 for an acceptable model fit. An SRMR value of
0.068 indicates an acceptable model fit for this study including all subscales (Hair
et al., 2016).

Table 4.21 includes the results using the subscales of TWQ for a multiple
mediation model. The total effect, the path between team-level transformational
leadership and individual learning, ignoring the mediator, was insignificant (β =
.12, 𝑡 = 0.904, 𝑝 = .709). The a-path indicated an significant effect of the predictor
variable team-level transformational leadership on the mediator.

• balance of contributions (β = .10, 𝑡 = 4.21, 𝑝 < .001),

• cohesion (β = .47, 𝑡 = 8.17, 𝑝 < .001),

• communication quality (β = 0.39, 𝑡 = 6.61, 𝑝 < .001),

• mutual support (β = .34, 𝑡 = 5.60, 𝑝 < .001),

The b-path from the mediator

• balance of contributions to the criterion variable individual learning was insig-
nificant as well (β = 0.05, 𝑡 = 0.23, 𝑝 = .820),

• cohesion to the criterion variable individual learning was insignificant as well
(β = .09, 𝑡 = 0.28, 𝑝 = .779),

• communication quality to the criterion variable individual learning was insig-
nificant as well (β = .02, 𝑡 = 0.05, 𝑝 = .963),



4. SECONDMAIN STUDY 151

Table 4.21.: Results of Structural Model Assessment for Mediation Analysis with
Teamwork Quality Subscales

Paths Paths coefficients T values 𝑝 values LL UL

Total effects
TLTL-> IL 0.118 0.904 0.366 −0.121 0.393
Direct effects
HPTS -> IL 0.352 3.083 0.002 0.126 0.569
TWQBC -> IL 0.049 0.228 0.820 −0.343 0.558
TWQC -> IL 0.087 0.281 0.779 −0.534 0.662
TWQCQ -> IL 0.015 0.047 0.963 −0.587 0.638
TWQMS -> IL −0.136 0.327 0.744 −0.983 0.630
TI -> IL 0.093 0.139 0.890 −1.087 1.488
TLTL-> IL 0.103 1.308 0.191 −0.031 0.280
TLTL-> TWQBC 0.290 4.205 <0.001 0.141 0.411
TLTL-> TWQC 0.466 8.173 <0.001 0.334 0.564
TLTL-> TWQCQ 0.391 6.606 <0.001 0.258 0.492
TLTL-> TWQMS 0.338 5.597 <0.001 0.203 0.444
Indirect effects
TLTL-> TWQCQ -> IL 0.006 0.045 0.964 −0.231 0.275
TLTL-> TWQMS -> IL −0.046 0.311 0.756 −0.390 0.212
TLTL-> TWQC -> IL 0.041 0.273 0.785 −0.253 0.321
TLTL-> TWQBC -> IL 0.014 0.218 0.828 −0.104 0.180

Note. N = 224, missing = 0. BC = Balance of Contributions, C = Cohesion, CQ
= Communication Quality, MS = Mutual Support, G = Gender, HPTS = High
Performing Team Survey, IL = Individual Learning, TI = Team interventions, TLTL
= Team-level Transformational Leadership, TS = Team Size, TWQ = Teamwork
Quality. Bias Corrected Confidence Interval of 95 [%] based on bootstrapping (5000
samples), LL = lower level (2.5 [%])
, UL = upper level (97.5 [%])
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Figure 4.16.: Visualisation of the Results for the Mediation Analysis with Balance of
Contributions as Mediating Variable for the Second Main Study

Team-Level Transformational Leadership Individual Learning.10

Balance of Contributions

.29 .05

Note. 𝑏𝑒𝑡𝑎 values. R2 = 0.21 for Teamwork Quality and R2 = 0.33 for Individual
Learning.

• mutual support to the criterion variable individual learning was insignificant
as well (β = – .14, 𝑡 = 0.33, 𝑝 = .744),

Furthermore, with the inclusion of the mediating variables the impact of team-level
transformational leadership on individual learning was insignificant (β = .10, 𝑡 =
1.31, 𝑝 = .191.

The indirect effect of team-level transformational leadership on individual
learning

• through balance of contribution was found insignificant (β = .01, 𝑡 = 0.22,
𝑝 = .828),

• through cohesion was found insignificant (β = .04, 𝑡 = 0.27, 𝑝 = .785),

• through communication quality was found insignificant (β = .01, 𝑡 = 0.05,
𝑝 = .964),

• and through mutual support was found insignificant (β = – .05, 𝑡 = 0.31, 𝑝 =
.756).

Therefore, this showed no mediation from the perceived team-level transforma-
tional leadership through balance of contributions (see Figure 4.16), cohesion (see
Figure 4.17), communication quality (see Figure 4.18), or mutual support (see Fig-
ure 4.19) on individual learning. However, the the path between team-level trans-
formational leadership and all four mediating variables was significantly positive.

Moreover, the moderation of the subscales was examined to analyse whether
there were differences within the subscales for the moderating variable of team
interventions with the subscales of TWQ Klaic, Burtscher and Jonas (2020).

Therefore, this showed no moderating effect between the mediating variable
balance of contributions and the moderating variable team interventions on the oath
to individual learning, such that the perceived balance of contributions was not
higher when teams engaged in team interventions (see Figure 4.20).
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Figure 4.17.: Visualisation of the Results for the Mediation Analysis with Cohesion
as Mediating Variable for the Second Main Study

Team-Level Transformational Leadership Individual Learning.04

Cohesion

.47 .04

Note. 𝑏𝑒𝑡𝑎 values. R2 = 0.21 for Teamwork Quality and R2 = 0.33 for Individual
Learning.

Figure 4.18.: Visualisation of the Results for the Mediation Analysis with Communic-
ation Quality as Mediating Variable for the Second Main Study

Team-Level Transformational Leadership Individual Learning.01

Communication Quality

.39 .02

Note. 𝑏𝑒𝑡𝑎 values. R2 = 0.21 for Teamwork Quality and R2 = 0.33 for Individual
Learning.

Figure 4.19.: Visualisation of the Results for the Mediation Analysis with Mutual
Support as Mediating Variable for the Second Main Study

Team-Level Transformational Leadership Individual Learning−.05

Mutual Support

.34 −.14

Note. 𝑡 values. R2 = 0.21 for Teamwork Quality and R2 = 0.33 for Individual
Learning.
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Table 4.22.: Results of Structural Model Assessment for Moderation Analysis with
Teamwork Quality Subscales

Paths Paths coefficients T values 𝑝 values LL UL

TWQBC*TI -> IL −0.093 0.323 0.747 −0.779 0.413
TWQC*TI -> IL −0.043 0.106 0.915 −0.810 0.788
TWQCQ*TI -> IL −0.100 0.249 0.803 −0.900 0.680
TWQMS*TI -> IL 0.223 0.358 0.721 −0.947 1.465

Note. N = 224, missing = 0. BC = Balance of Contributions, C = Cohesion, CQ
= Communication Quality, MS = Mutual Support, G = Gender, HPTS = High
Performing Team Survey, IL = Individual Learning, TI = Team interventions, TLTL
= Team-level Transformational Leadership, TS = Team Size, TWQ = Teamwork
Quality. Bias Corrected Confidence Interval of 95 [%] based on bootstrapping (5000
samples), LL = lower level (2.5 [%])
, UL = upper level (97.5 [%])

Figure 4.20.: Visualisation of the Results for the Moderation Analysis for the Second
Main Study with the Mediating Variable Balance of Contributions

Team-Level Transformational Leadership Individual Learning.10

Team InterventionsBalance of Contributions

.29 .05
−.09

Note. 𝑏𝑒𝑡𝑎 values. R2 = 0.21 for Teamwork Quality and R2 = .33 for Individual
Learning

Figure 4.21.: Visualisation of the Results for the Moderation Analysis for the Second
Main Study with the Mediating Variable Cohesion

Team-Level Transformational Leadership Individual Learning.04

Team InterventionsCohesion

.47 .04
−.04

Note. 𝑏𝑒𝑡𝑎 values. R2 = 0.21 for Teamwork Quality and R2 = .33 for Individual
Learning
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Figure 4.22.: Visualisation of the Results for the Moderation Analysis for the Second
Main Study with the Mediating Variable Communication Quality

Team-Level Transformational Leadership Individual Learning.01

Team InterventionsCommunication Quality

.39 .02
−.10

Note. 𝑏𝑒𝑡𝑎 values. R2 = 0.21 for Teamwork Quality and R2 = .33 for Individual
Learning

Figure 4.23.: Visualisation of the Results for the Moderation Analysis for the Second
Main Study with the Mediating Variable Mutual Support

Team-Level Transformational Leadership Individual Learning−.05

Team InterventionsMutual Support

.34 −.14
.22

Note. 𝑏𝑒𝑡𝑎 values. R2 = 0.21 for Teamwork Quality and R2 = .33 for Individual
Learning

This was also the case for the mediating variable cohesion and the moderating
variable team interventions on the oath to individual learning (see Figure 4.21). The
interaction term did not show significance.

For the further two moderation analyses of the mediating variables commu-
nication quality (see Figure 4.22) and mutual support (see Figure 4.23) it was the
same.

To control for differences regarding leaders’ gender for the first stage, and
HPTS, participant’s gender, age, or team size for the second stage, a moderation
analysis was performed to assess the moderating roles for the effect of team-level
transformational leadership on TWQ and TWQ on individual learning. For the first
stage, the findings revealed an insignificant role of leader’s gender for the relationship
between team-level transformational leadership and TWQ due to an insignificant
interaction term (β = .05, 𝑡 = 0.76, 𝑝 = .445). For the second stage, HPTS also did not
indicate a significant role on the path between TWQ and individual learning. No
significant moderating role was found for the second stage for participant’s gender (β
= −.21, 𝑡 = 2.25, 𝑝 < .05), age (β = −.21, 𝑡 = 1.08, 𝑝 = .277) and team size (β = −.21,
𝑡 = 1.08, 𝑝 = .277) due to an insignificant interaction term. After having described
the results the next section discusses the results.
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4.4. DISCUSSION
In this section, first the results of the study are interpreted in the light of the current
state of research. Second, the strengths and possible limitations of the current study
are discussed. Third, there is an outlook on the need for further research and an
exploration of the practical implications of the findings.

The goal of this study was to assess the mediating effect of the perceived
team-level transformational leadership through the TWQ on individual learning.
Additionally it was examined for the four subscales of TWQ, which are balance of
contributions, cohesion, communication quality, and mutual support. Moreover, the
study investigated the moderating effect of team interventions on the path between
TWQ and individual learning, such that the effect was enhanced when teams en-
gaged in team interventions. Additionally it was evaluated as to whether there were
differences of moderating effects for the four subscales of TWQ. The proposed hy-
potheses drew on prior team research, especially the co-evolving model of team
research by Mathieu et al. (2019), Mathieu et al. (2017), Mathieu et al. (2015). To
provide a snapshot in the light of the COVID-19 pandemic, data were collected in one
wave from employees working in software product development teams in Germany,
empirically testing the proposed hypotheses.

4.4.1. Interpretation and the Context within the Current State of Research
The findings for the criterion variable individual learning are interpreted, which was
different to the expectations. Furthermore, the moderating variable is commented
upon, which also showed results contrary to expectations. The results for all variables
are set in relation to the current state of research. The research design evaluated
individuals’ perspectives in a multi-organisational study for the area of software
product development.

H1 hypothesised themediating effect of the perceived TWQ between team-level
transformational leadership and individual learning. The insights given in the current
study do not enlarge the TWQ as a mediating variable to the co-evolving model by
Mathieu et al. (2019) but extend the findings by Klaic, Burtscher and Jonas (2020)
in the context of software product development. The findings do not indicate TWQ
to be a process facilitating individuals into the desired future state of the attitudinal
outcome individual learning (Rank, Pace & Frese, 2004), which is discussed in more
detail in subsubsection 4.4.1.

H2 suggested the mediating effect of the perceived HPT between team-level
transformational leadership and individual learning. The findings within this re-
search do enlarge the HPT construct as a mediating variable to the co-evolving model
by Mathieu et al. (2019). The results support HPT to be a process facilitating indi-
viduals into the desired future state of the attitudinal outcome individual learning
(Rank, Pace & Frese, 2004), which is discussed in more detail in subsubsection 4.4.1.

H3 hypothesised that team interventions moderate the effect between TWQ
and individual learning, such that the effect is enhanced when teams engage in team
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interventions. A discussion in more depth and with reference to the theoretical
framework is given in subsubsection 4.4.1. Moreover, the findings do not support the
moderating effect of leader’s gender for the first stage nor age, gender, or team size
for the second stage.

H4 suggested that team interventions moderate the effect between HPT and
individual learning, such that the effect is enhanced when teams engage in team
interventions (see subsubsection 4.4.1 for more detail). Additionally, the results do
not indicate the moderating effect of leader’s gender for the first stage nor age, gender,
or team size for the second stage.

Since all moderating effects were not supported in this study and subsubsec-
tion 3.3.2, the insights indicate that these variables do not have an influence in the
context of software product development. Additionally, it helps leaders and teams to
focus on other aspects to set up teams.

From a theoretical perspective, this study suggests the following theoretical
implications: By not supporting the effect between team-level transformational lead-
ership via TWQ on individual learning, it contributes to the leadership literature
as well as that covering team insights. Therefore, it is necessary to note that re-
cent prior research often focused on perceived team-level mediators and the path to
team outcomes, but less on team mediators and the path to individual outcomes or
individual-level mediators and team-level outcomes (e. g. Edmondson, 1999; Eisen-
berger et al., 2005; Klaic, Burtscher & Jonas, 2020; Valls, González-Romá & Tomás,
2016; Xu, Jiang & Wang, 2019). However, the team-level construct of HPT was indic-
ated to mediate the effect between team-level transformational leadership and an
individual outcome, which supports prior research.

From a practical perspective, Figure 2.10 showed the organisational structure
derived from the literature for the outside-in approach in software product develop-
ment organisations (see section 2.3). From a theoretical perspective with regards to
the second main study, Figure 4.5 visualised the relevant constructs of the second
main study in the context of the framework by Mathieu et al. (2017) and Mathieu
et al. (2019) (see subsection 3.1.4). To bring both perspectives together with the
aim to provide a research-based framework for software product development, Fig-
ure 4.24 summarises the measured constructs combined with the practical outside-in
organisational structure.

Interpretation of the Results with regards to Individual Learning
The results of this study contribute to the literature and the research design is based
on themodel for embracing complexity byMathieu et al. (2019). The insights support
the role of team-level leadership as a structural and mediating feature, an external
influence and a significantly positive effect on the subscales of TWQ, balance of
contributions, cohesion, communication quality, and mututal support. There is no
support for the effect of the perceived TWQ as a team-level mediating variable on the
path between team-level transformational leadership and individual learning as an
attitudinal outcome with regards to individual reactions. For the second mediator,
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Figure 4.24.: Collaboration Framework for Outside-in Organisational Structures in
Software Product Development based on the Results of the SecondMain
Study
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HPT, a significant positive mediation effect was supported for the effect of team-
level transformational leadership on individual learning. However, the study adds
knowledge to the proposed need to measure constructs triggered by the environment
for the context of software product development.

Although learning and the importance of supportive leadership behaviour
and work context has been investigated for many years, a lot of research interest still
focuses on the aspect of team effectiveness outcomes to be used organisationally,
rather than prioritising individual learning and understandings, such as the need
to invest in an individual’s future. (e. g. Edmondson, 1999; Kozlowski & Ilgen,
2006). Figure 4.25 shows insights given in the second main study with regards to the
mediating mechanisms examined. The results of the second main study focus on the
team context and point to the relevance of team-level transformational leadership
affecting subscales of TWQ but not affecting individual learning through TWQ.
Leaders hereby adjust their behaviour with regards to the team’s specific needs and
foster dimensions of TWQ. Due to the mediating effect of HPT, leaders, organisations,
teams, and personal development activities need to support teams to achieve high
performance to foster individual learning and make use of it as an organisation.
Moreover, the evaluation of the measurement model supports prior findings by
Fischer and Hüttermann (2020) to validate the HPTS and enhance knowledge for the
target group of software product development.

The results are in contrast to the findings by Klaic, Burtscher and Jonas (2020),
who found a positive relationship between team-level transformational leadership
and learning, and a mediating effect of specific aspects of TWQ between team-level
transformational leadership and individual learning in the context of scientific team
members. However, the results of the current study are in line with findings by
Jahanshahi, Maghsoudi and Babaei (2020), who concluded for high technology ven-
tures that transformational leadership facilitated the improvement of communication
within teams. The descriptive analysis shows the perception of individual learning
within the participants of this study being the highest construct (see subsection 4.3.1).
These insight support the findings by Dingsoyr et al. (2016), who emphasised the
importance of improvements for developing software products.

The results partially support the findings by Nellen, Gijselaers and Grohnert
(2019) for team-specific leadership behaviour affecting aspects of teamwork for social
and task-related aspects. However, the procedure was different in having the team
member’s perspective rather thanworkingwith nested data of team comparisons. The
high value in this study supports the assumption by Klaic, Burtscher and Jonas (2020)
for learning to be an essential driver for organisations’ success in knowledge-intensive
areas.

To answer the first part of the research question for the second main study,
the above results and discussions do not support the perceived TWQ mediating the
path between team-level transformational leadership and individual learning for
members of software development teams, but HPT does so. The next part focuses on
the discussion of the results of the current study with regards to team interventions
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Figure 4.25.: MediatingMechanismswithin theCollaboration Framework forOutside-
in Organisational Structures in Software Product Development based
on the Results of the Second Main Study
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in the light of the current research.

Interpretation of the Results with regards to Team Interventions
The insights given by Dingsoyr et al. (2016) pointed to the importance of team
building for developing software products. The results of this study support those
findings by the majority of participants stating to engage in team interventions (see
subsection 4.2.1). The results of 84.82% of participants stating that their team engages
in at least one or more team intervention support Lacerenza et al. (2018) and the
assumption that teamwork increases and collaboration gets attentions. Moreover, the
ranking and amount of using each kind of team intervention (see subsection 4.2.1)
supports the model of social support by Hüffmeier and Hertel (2011) and enlarges
their focus of team partners’ affective support above the team’s performance. With
regards to the kind of intervention, the ranking starts with retrospectives as an
element of the agile collaboration framework scrum. Retrospectives being the most
used team intervention in software development supports the use of developing
products for and with the customer and can enhance the team’s skills on the way
(Zayat & Senvar, 2020).

1. Retrospectives (65.63%)

2. Team building activities (35.71%)

3. Peer feedback (28.13%)

4. Team days (21.88%)

The dissemination of other team interventions that go beyond the scope of the collab-
oration method are, according to insights from this study, so far less used. This shows
the untapped potential of individualmeasures or even cross-teammeasures to expand
learning at the individual level to create a self-image as a learning organisation.

Gast, Schildkamp and van der Veen (2017) examined the influence of team-
level interventions on individual attitudes and learning as success factors of helpful
interventions in the work context of higher education. Due to the high number of
participants stating to engage in team interventions, the results support the import-
ance of interventions for the context of software product development. Furthermore,
is supports Salas, Reyes and McDaniel (2018), who concluded that a team can not
succeed if it does not know how to work well together, including coordinating appro-
priately and showing helpful communication skills. However, the findings do not
support the moderating effect of such interventions in interaction with TWQ as well
as HPT increasing the perceived individual learning.

Since this study focuses on an individual outcome and not team outcomes, the
proven effect of team interventions being relevant to support transferring team know-
ledge to individual learning in software product development was not supported
with regards to the German hub (e. g. Dingsoyr et al., 2016; Lacerenza et al., 2018).
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The results of this study are in line with O’Donovan and McAuliffe (2020)
lacking significant empirical results for team interventions influencing other work
contextual outcomes. However, since the majority of participants stated their answers
had been the same before the pandemic, the high engagement in team interventions
seems to be an internalised, established work routine. When being confronted with
complex work tasks, the insights given in this study can be used as role model for
future collaboration frameworks outside of the area of software product development.

4.4.2. Strengths and Limitations
In addition to the above discussion, the current study not only enhances the existing
leadership and organisational behaviour literature but also contributes to the need for
further research as well as practical, managerial implications. This section points to
the need for future research based on the findings of this study to embrace complexity
in team research.

Regarding the strengths, the measurement model showed an appropriate fit
of the data to the model. Testing reliability and referring to Field (2017) or Taber
(2018), all Cronbach’s Alpha values are above the threshold of 0.70. Moreover, for
all scales, CR is above 0.90, which indicates that all items of the constructs might be
only slightly different with satisfying results. The reliability values for team-level
transformational leadership (Cronbach’s Alpha and CR) were rounded up to .95
which indicates the likelihood of unwanted response behaviour. Since .95 is the lowest
border and the values were rounded (up) and all other constructs as well as values
of the measurement model are satisfying, reliability was taken as given indicating
further research is needed (see subsection 4.4.3). Hair et al. (2019) summarised
that Cronbach’s Alpha has the potential to be too conservative, whereas CR has the
potential to be too liberal, and the truthful reliability of the construct is viewed within
these two values, which is unrounded slightly below .95. Therefore, the evaluation
of the measurement model was satisfying.

Insights given in this study are evaluated in the context of software develop-
ment in the German hub. Within this, this study is among the first to provide insights
for this specific target group with the potential to be made use of as a role model for
collaboration during the pandemic. However, the findings may be utilised by organ-
isations which have not started to use agile methods when tackling complex tasks
(Venkatesh et al., 2020). Therefore, the significant positive path between team-level
transformational leadership and all subscales of TWQ, i.e., balance of contributions,
cohesion, communication quality, and mutual support, provide empirical evidence
for practical, managerial use (see subsection 4.4.3).

Additionally, development and validation of the HPTS did not include the
target area of software product development. With this, the current study extends
prior scientific knowledge for software product development in Germany.

With regards to limitations, the aspects are five-fold. The first aspect is in rela-
tion to the timing of conducting the study. The data collection stage took place during
the COVID-19 pandemic, whenmost people were working from home. Therefore, the
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current study draws on the individual perspective with cross-sectional data collection
to provide practical implications quickly and in a unique situation, risking common
method bias. Consequently, the setup needs replication with multi-wave approaches
to evaluate the differences and avoid possible biases, without the situational aspect
of the pandemic. However, the timing and approach were suitable since the focus
was on evaluating the situational, unique timing of the pandemic as an example
of global, uncertain, rapid changes. As a result, the findings need to be replicated
when individuals, teams and organisations go back to normal work routines. With
regards to the influence of the pandemic, the fact of about one third stating that
their assessment would have been different before the pandemic, also points to a
need to further investigate whether the perception improved or decreased due to
the pandemic situation (subsection 4.2.1). Furthermore, there might be a need to
improve WFH in virtual teams for members of software product development.

Second, one value for HTMT (0.893) did not reach the threshold of 0.90 (see
subsection 4.3.1). Therefore, replication is needed to evaluate discriminant validity.

Third, conducting CFA to evaluate convergent reliability for the four constructs
of this study with the threshold of .60 is .10 below the recommendations by Hair,
Ringle and Sarstedt (2011), and not in line with subsection 3.3.1. However, it is
above the suggested cut-off value of .50 by Hulland (1999) or .60 by Gefen and Straub
(2005). Since a cut-off value of .70 would have led to excluding nine more items, the
slightly lower cut-off value is valued higher with the consequence of having more
items for each scale within the further evaluation. However, all other measurement
model assessments and values support this procedure, leading to an acceptable
measurement model with the data used in this study.

Fourth, besides the strength of the specific insights for the target group and
national focus, the findings of this research do not apply to the technical area in
general or the German hub in general. With this, the results need to be handled with
caution when seeking to generalise insights beyond this level.

Fifth, taking into account the cross-sectional nature of the research design used,
it is impossible to derive definitive causal inferences about the paths reported. For
example, it is possible – though unlikely – that individual learning has an impact
on team-specific transformational leadership and perceived TWQ or HPT. It will be
important for future research to use longitudinal or lagged designs to explore these
matters more thoroughly.

4.4.3. Further Research and Practical Implications
This section derives the need for future research based on the findings of this study to
embrace complexity in team research. Additionally, it deduces practical implications
with regards to team-level transformational leadership and collaboration in software
product development. First, this section emphasises avenues for future research
based on the findings of this study with regards to the constructs examined. Second,
with regards to team-level leadership in technology organisations and collaboration
in software product development, the results provide empirical evidence for practical
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use.
First, to examine the change in post-COVID-19 times and the development

over time, as well as avoiding the trap of daily form or other biases like (Debus
et al., 2014) showed, this study needs replication as well as longitudinal designs.
Secondly, this study neglected the duration of cooperation with the manager and
the team. Thus, no conclusions about the moderating role of the duration of the
collaboration on the effects studied can be determined. Depending on the duration
of the collaboration, the results could be different. This should be controlled for in
further studies. Thirdly, this study does not consider the aspect of working from
home during the pandemic. Participants were not asked whether they had worked
from home or in distributed teams before the pandemic. However, the study did ask
whether participants perceived the situation differently than before the pandemic,
which was not the case for the majority. Future research should explore the aspect of
working from home or in distributed teams in more detail. Fourth, to avoid or control
for common-method bias, future studies need to consider multi-wave approaches
for data collection, which was not possible within this study due to the intent and
scope of collecting a snapshot on the current situation. Additionally, with regards
to the reliability of team-level transformational leadership, further research should
replicate the findings to make sure that reliability is uncritical for the construct and
below the threshold of .95 Fifth, since the results of this study did not support the
mediating effect of TWQ mediating the effect between team-level transformtaional
leadership and individual learning, further studies should focus on the mediating
effect of other team-level outcomes, such as those found for the target group of
scientific teams by Klaic, Burtscher and Jonas (2020). Sixth, the insights for members
of service firms by Batt-Rawden, Lien Gudbrand and Slaatten (2019), who set up a
contextualised framework for team learning using SEM, need to be continued. Their
insights indicated a strong positive relationship between (team) learning capability
and innovation processes. This indicates that learning not only works as an outcome
variable but may also function as a mediator variable, which needs further research
to extend the knowledge for the target area of software product development.

Numerous practical or leadership implications arise from the results of the
study. However, the recommendations are suitable for the field of software devel-
opment in Germany, based on data, for the training and development of people
in leadership positions in this field. First, it has been shown that it is necessary to
continuously improve transformational leadership skills at a team level in order to
influence the individual dimensions of TWQ: balance of contributions, cohesion,
communication quality, and mutual support. This can be done through, for example,
training, coaching, mentoring, facilitated leadership feedback and employee sur-
veys. Since the control of the results does not confirm the moderating effect of the
gender of the leader, it is assumed that leadership development can be supported
independently of gender and that leaders of all genders can orient themselves to the
results.

Second, the level of individual learning in software development in Germany is
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high (see section 4.3 and subsubsection 4.4.1), however not due to an effect of TWQ.
Focusing on maintaining ongoing learning opportunities by providing challenging
but not overwhelming projects needs focus in leadership practice. Additionally,
initiatives of sharing knowledge between team members, such as sessions like show
and events to showcase what has been learned, may increase this overall level of
learning.

Third, due to the mediating effect of HPT, reaching the stage of team members
perceiving the stage of team collaboration as performing – beyond forming, norming,
and storming – needs support and leadership attention. With this, leaders and
other supporting roles within an organisation or team, like the Scrum Master or the
human resources department, need to derive suitable supportive actions. Fischer and
Hüttermann (2020) recommended the use of the short version of theHPTS repeatedly
as a pulse check to evaluate how the status quo of team members’ perception from
the beginning develops over time, since it takes only one minute to take part in the
survey. They suggested the medium and long version for detailed analysis, however
due to a longer duration of participation it might be more suitable for assessment
at a lesser frequency or at the team level with high team commitment. With this,
it is helpful to both analyse team as well as organisational trends in a longitudinal
approach. For the team perspective, it can be used, for example, to examine progress
within team collaborationwithmembers engaging in team development or when new
members join the team. For the organisational perspective, it is useful to analyse, for
example, the effectiveness and employees’ perception of transformational activities
or establishing a new strategic direction in the organisation. All five psychological
constructs included in the HPTS scale provide levers to improve team collaboration
(Fischer & Hüttermann, 2020, p. 1):

• psychological safety

• dependability and high performance standards

• structure and clarity of roles, plans, and goals

• meaningfulness of work

• impact on the organisation

The insights of this study support Edmondson (1999), who argued that supporting
leaders, for example through developing skills suitable for their own everyday lead-
ership, has a positive effect on the perceived level of psychological safety, which is
one dimension of HPT, in the team.

Fourth, the data of this study do not support team interventions having a
moderating effect on the path between either TWQ or HPT and individual learning.
Additionally, neither individual’s gender, age, nor team size or the level of perceiving
the own team as high-performing had a moderating influence on the same path. For
practical use in teamwork, this suggests that there is no need to worry or focus too
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much on team setups, and instead focus on setting challenging tasks for the team
with a realistic amount of responsibility, time, and budget.

4.5. CONCLUSION AND LINK TO OVERALL DISCUSSION
Continuing the work of the first study and contributing to the ongoing interest in
transformational leadership in general, the aims of this study were four-fold: First,
the insights given in the second main study emphasise the importance of change and
action by supporting not only transformational leadership behaviour overall, but
team-level transformational leadership in a more specific manner, as demanded by
Carless, Wearing and Mann (2000) or Klaic, Burtscher and Jonas (2020). Despite
all criticism, empirically supporting the increasing interest in transformational lead-
ership in general and with a lesser focus on team-level transformational leadership
so far, this research enlarges prior knowledge, e. g. by Klaic, Burtscher and Jonas
(2020) or Wang and Howell (2010) in the target area of software development. The
results of this study show the need for change and action by supporting leaders in
showing suitable behaviours to show team-level transformational leadership, as well
as thereby guiding teams towards high performance. The findings indicate a starting
point for precise and measurable actions for people, especially leaders, working in
software product development organisations to improve team-level transformational
leadership skills.

Second, the results of the current study indicate team-level transformational
leadership being helpful for significantly and positively affecting individual learning
via HPT but not via TWQ. Therefore, it is a continuation for contributing to the
framework of co-evolving features with regards to team collaboration. This study
points to a need to go from an organisational-level of interest to people’s perception
regarding their team and individual person.

Third, although the results do not support the moderating effect of team inter-
ventions on the path between TWQ, HPT and individual learning, the descriptive
results indicate that engaging in team interventions is already common within teams,
especially engaging in retrospectives. The results of the current research project
indicate that team-level transformational leadership behaviours by all genders seem
to be lived and perceived with no differentiation for employees of all ages, making
training to develop and highlight these behaviours easier.

Finally, this study showed an approach to handle complexity in a theoretical
and practical perspective by not only extending the framework of Mathieu et al.
(2019) but also deriving precise andmeasurable actions for people, especially leaders,
working in software product development. From the theoretical perspective, this
study provides a scientific approach to handle complexity, as demanded by Mathieu
et al. (2019) investigating the used constructs in the categories identified by their
framework and enlarging it. To bring the insights of the two main studies together,
the next chapter includes an overall discussion.
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This chapter includes an interpretation of both studies in the context of the current
state of research, as well as an interpretation of the results with regards to leadership
in software development, the mediating effects of the organisation and team, and
initiative and individual learning as outcomes. Following this discussion, the overall
strengths and limitations of the two studies will be summarised. This chapter closes
with the derivation of further research needs drawn from the research results of the
two studies and an exploration of the practical implications of the findings.

The dissertation project contributed to the need raised by Fagerholm et al. (2015)
to further examine software development from a human perspective, in addition to
the already well-considered technical perspective. The thesis started with the overall
question on how employees in software development perceive leadership behaviour,
their work environment and individual effects in the German labour market during
the COVID-19 pandemic as an example of disruptive change. The results of both
studies showed that the majority responded that they would have answered the
questions in the same way before the pandemic.

This suggests that either collaboration in software development was already
usedduring disruptive changes or to facilitateworking habits like virtual collaboration
and distributed teams, which were new for other areas, or that, especially due to
self-organised structures, leadership behaviour did not change, since working in
software development requires a certain level of self-management and responsibility
(George, Lakhani & Puranam, 2020). However both studies indicated (partial)
mediating effects, and the findings point to the need for leaders, as well as those
in roles focusing on individual, team, or organisational development, in software
development teams to be aware of those effects and adjust habits, behaviours, and
environments continuously. Being amongst the earliest studies focusing on the area
of software development in Germany, especially working with agile methods, both
studies contributed to theory and practice in a manner similar to Neumann et al.
(2021).

Due to the complexity of software development from a technical perspective,
this dissertation project outlined the inherent complexity of collaboration in software
development. Since mediating effects were supported, although by self-assessment
not experiments, the findings indicate effects between people’s perception of different
levels at work. Due to the dynamics in software development, as well as the increasing
importance during the pandemic, the current research gives a snapshot on how
individuals perceived working in this area during those unique times. Following the
iterative approach of developing software, the two studies offer a starting point for
measuring collaboration in software development from an economic perspective as
well as continuing on an organisational or team level to break down findings to more
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specific, actionable contexts (Venkatesh et al., 2020).
The main research question of the first study asked whether the perceived

organisational psychological safety mediates the path between transformational
leadership and organisational initiative for members of software development teams.
The results not only indicate such an effect, but also extend the prior literature
as well as giving guidance for practical contexts (see subsection 3.4.1). Moreover,
the results do not support whether this effect from transformational leadership on
organisational psychological safety is enhanced when leaders engage in positive
leadership behaviours, which shows differences to prior research (Kelloway et al.,
2013). With this, the insights emphasise the difference in collaboration in software
development from other areas with more traditional approaches.

The main research questions of the second study focused on whether the rela-
tionship between the perceived team-level transformational leadership and individual
learning was mediated by TWQ and HPT for members of software development
teams. The results do not indicate a mediating effect of TWQ but support a mediating
effect of HPT between the perceived team-level transformational leadership and
individual learning. However, team interventions did not moderate the mediating
effect of TWQ and HPT on individual learning, which suggests need for further
research (see subsection 4.4.1). The following section summarises the results in a
more detailed way in light of the current state of research.

5.1. INTERPRETATION AND CONTEXT WITHIN THE
CURRENT STATE OF RESEARCH

This section refers back to the initial context and challenges and puts them into the
perspective of the research findings of the two studies for the perception of people
working in software development during COVID-19 (section 1.1).

Figure 5.1 visualises the constructs of the first and second main study in the
context of the framework by Mathieu et al. (2017) and Mathieu et al. (2019).

The results focusing on short durations of collaboration support the findings by
Venkatesh et al. (2020) andMathieu et al. (2019) for understanding teams as dynamic
networks, and small complex systems permanently adapting to change. Moreover,
the results of both studies support the findings by Poth, Kottke and Riel (2021). They
examined the effects in large software development contexts, which is also true for
the majority of participants for both studies. The insights given emphasise the results
of the fluency and dynamic when working in this area, which requires flexibility of
individuals with regards to team constellations and customer problems. Being used
to the dynamics can also be an explanation as to why the majority of participants
indicated that they would have answered the same way before the pandemic. This
also supports statements by Kozlowski and Ilgen (2006) for individuals and teams
developing and adapting in response to changing situational demands. In addition,
the findings support (Noll, Razzak & Beecham, 2017, para. 1 ) with the high levels of
autonomy in software development as a further possible explanation.
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Figure 5.1.: Location of the Constructs of Both Studies in the Framework for Team
Research

Note. Adapted from Mathieu et al. (2017) and Mathieu et al. (2019). Copyright 2017
by the American Psychological Association. Abbreviations: MTS, multiteam systems
.
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Table 5.1.: Hypotheses Overview for Both Studies

Study Hypothesis Path Coefficient 𝑏𝑒𝑡𝑎 𝑡 value Significance Outcome

1 H1 0.549 5.668 p < .001 Supported
H2 −0.118 1.546 p = .122 Not suppor-

ted
2 H1 0.001 0.006 p = .995 Not suppor-

ted
H2 0.145 2.502 p < .010 Supported
H3 0.162 1.010 p = .278 Not suppor-

ted
H4 0.150 1.210 p = .228 Not suppor-

ted

Note. For the first study N = 111, missing = 0. For the second study N = 224,
missing = 0.

For the first hypothesis of the first study and the second hypothesis of the
second study, the results support the strong influence of leadership behaviour on the
perception of organisations, team, and individuals (e. g. Carter et al., 2020; Gerlach,
Hundeling & Rosing, 2020; Hassi, Rohlfer & Jebsen, 2021; Iqbal, Ahmad & Latif, 2021;
Jahanshahi, Maghsoudi & Babaei, 2020; Klaic, Burtscher & Jonas, 2020; van der Voet
& Steijn, 2020; Xie et al., 2018). Overall, the results support the findings by Hoda,
Salleh and Grundy (2018) for the initial need of the leadership attention to manage
change within a work environment and actively promote it.

Table 5.1 summarises the results for testing the hypotheses of both studies.

5.1.1. Interpretation of the Results with Regards to Leadership in Software
Development

Overall, the findings indicate a need for leaders in software development to not only
rely on self-organisation or self-management but to contribute more actively to design
the organisational and team environment (Edmondson & Lei, 2014).

As the results of the two studies show, there are at least two aspects to address to
get back to the initially derived challenge for change and action subsection 1.1.1: First,
as a leader it is necessary to choose appropriate behaviour with regards to creating an
organisational psychological safe environment to foster people’s initiative. In times of
growing importance of software products to solve problems and continuously force
organisations to adapt to change, as well as the importance and trend of inter-team
collaboration and changing team constellations, there is a need for people looking
beyond the boundaries of the team (e. g. Carter et al., 2020; George, Lakhani &
Puranam, 2020; Mathieu et al., 2019; Venkatesh et al., 2020; Xie et al., 2018).

Referring to (Carless, Wearing & Mann, 2000) transformational leadership
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behaviour included:

• Vision (M = 3.27, SD = 1.17)

• Staff Development (M = 3.86, SD = 1.19)

• Supportive Leadership (M = 3.55, SD = 1.23)

• Empowerment (M = 3.73, SD = 1.23)

• Innovative Thinking (M = 3.43, SD = 1.23)

• Leading by Example (M = 3.41, SD = 1.25)

• Charisma (M = 3.09, SD = 1.23)

Participants rated the items measuring the perceived transformational lead-
ership behaviour on a five-point Likert scale with higher scores, indicating more
perceived transformational leadership from Rarely or never to Very frequently, if not
always (M = 3.48, SD = 0.67). Those evaluations indicate room for improvement,
especially with regards to charisma and vision.

Second, leaders need to (continuously) choose appropriate behaviour in terms
of team-level leadership to support HPT and thereby foster individual learning.
By doing so, leaders increase group identity, share a group vision, or foster team-
building. With this, they can not only improve learning but also innovation (e. g.
Hoegl & Gemuenden, 2001; Klaic, Burtscher & Jonas, 2020; Yoon & Kayes, 2016).
Participants evaluated the itemsmeasuring the perceived team-level transformational
leadership behaviour on a five-point scale from not at all to frequently, if not always
(Klaic, Burtscher & Jonas, 2020; Wang & Howell, 2010). The perception of team-level
transformational leadership behaviour was above average (M = 3.11, SD = 0.88.
Comparing the results of the two studies gives an indication that people working in
software product development perceive slightly more transformational leadership
behaviour than team-level transformational leadership behaviour.

Third, despite all contradicting discussions on the advantages and disadvant-
ages of transformational leadership and the redundancy of transformational leader-
ship for newer leadership styles, these studies show the importance and effects of
leadership for the self-organised context of agile software development and hereby
supports summaries and recommendations by Lee and Edmondson (2017). Addi-
tionally, the results are not only relevant for the area of software development, but
there may be cultural differences as well. Moreover, Quaquebeke and Felps (2018)
stated that, in practice, it is found on a daily basis that all experienced day-to-day
behaviour towards staff has an impact. Here, a simple tool that has been little studied
scientifically is to ask open-ended questions and listen carefully to the answers.

It is not only relevant to become aware of one’s own leadership behaviour,
but also to check what and how it is received by the employees and to compare
the perception of others with one’s own intentions. Both results for the first and
second study for the perceived leadership behaviour point to a general need for
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improvement in the area of agile software development, which gives a starting point
for change and action in the future, to make use of levers for leadership behaviour
and thereby positively influence the organisational environmental climate, as well as
improve teamwork. Starting with precise communication behaviours as suggested
by Quaquebeke and Felps (2018) can be perceived as a small but very effective first
step to change one’s own leadership behaviour and focus more on the employees.

Fourth, leadership training and development in the area of agile software
development needs to focus on relevant behaviours for not only normal and extreme
situations, as Hannah et al. (2009) outlined, but also suitable to the challenges during
the crisis of the COVID-19 pandemic. This starts with leaders knowing about different
leadership styles, reflecting their specific internal and external contexts as well as
the teams and specific challenges ahead. Since the majority in both studies stated
that they would have rated the perception of their leader, team, organisation and
individual the same prior to the pandemic, this is not an excuse for leaders. However,
this assessment gives an indication that it is possible that the leadership had room
for improvement in the area of agile software development even before the pandemic
began, which continued to exist in times of crisis.

The two mediating effects in light of the insights given in the two studies will
be discussed in the next section.

5.1.2. Interpretation of the Results with Regards to Mediating Effects of the
Organisation and the Team

The results of both studies contribute to the framework by Mathieu et al. (2019)
(see subsection 1.1.2.) The results of the two studies support the importance of
psychological safety to feel comfortable and secure and therefore show behaviour like
proactivity or contribution in addition to your team efforts (e. g. Baer & Frese, 2003;
Edmondson, 1999; Edmondson & Lei, 2014; Frese et al., 1997; Lee & Edmondson,
2017). Looking at the organisational-level mediating variable, the perceived organ-
isational psychological safety in software product development is above average (M
= 5.37, SD = 1.08). With this, the findings support and enlarge the insights given
by Edmondson and Lei (2014) for prior research, which included the relationships
to process innovations, organisational learning, organisational performance, know-
ledge exchange, high-quality relationships and commitment-based human resources
practices, by adding individual learning to the relationships examined.

In terms of team-level mediating effects, HPT was also comparably high (M =
3.73, SD = 0.49) and shows a mediating effect between team-level transformational
leadership and individual learning, no matter the leader’s gender for the first stage
nor team interventions, participant’s gender, age, or team size for the second stage.

Both findings indicate the importance of general transformational leadership
and the effect on and importance of the organisational environment in the area of
agile software development, despite or because of self-organisational structures. The
insights highlight the need for awareness and continuous improvement to adapt and
prepare the organisation and shape its culture to make it suitable for current and fu-
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ture challenges. Not only during the COVID-19 pandemic but also beyond, the results
highlight the importance of creating and maintaining suitable work environments,
letting employees not only focus on work but also to look left and right.

Moreover, despite all striving for technical and managerial independence in
agile software development, the insights of the second study raise the importance of
leadership attention and action. Helping the team become a high-performing team
can not only be done by Agile Coaches, Scrum Masters or the team itself, but can also
be affected by team-specific transformational leadership.

A similarity between organisational psychological safety and the HPT is that
HPT also includes the aspect of psychological safety with the item ‘Within my team,
I can confidently speak openly about problems and mistakes.’ (see in Appendix B
Table B.14) (Fischer & Hüttermann, 2020). The style of transformational leadership
and measuring (organisational) psychological safety in both studies with similar
results highlights the importance of awareness from both scientific and practical
perspectives for deriving action and further research attention.

In the light of the insights given in the two studies, the two outcome effects
will be discussed in the next section.

5.1.3. Interpretation of the Results with Regards to Initiative and Individual
Learning

Referring to the need for new measures and evaluations, both studies suggest two
important outcome measures for software development (see subsection 1.1.3) The
results support the demand raised by Fagerholm et al. (2015) to emphasise the hu-
man factor in software development. The perceived organisational initiative in the
area of software development in Germany is above average (M = 3.50, SD = 0.69,
which indicates long practice and rooting of agile practices in the field based on
the underlying manifesto and principles adopted several years ago (van Bennekum;
Alistair Cockburn; Ward Cunningham; Martin Fowler; James Grenning; Jim Highs-
mith; Andrew Hunt; Ron Jeffries; Jon Kern; Brian Marick; Robert C. Martin; Steve
Mellor; Ken Schwaber; Jeff Sutherland; Dave Thomas, 2001a, 2001b)

The current dissertation project enlarges prior research for both variables, how-
ever in different directions: For initiative, prior research often focused on individual
levels (e. g. Frese et al., 1997; Rank, Pace & Frese, 2004; Wang & Howell, 2010).
However, this study focused on the perception of the organisational level, supporting
the direction of results by Hassi, Rohlfer and Jebsen (2021) or Baer and Frese (2003)
for the importance of organisational initiative.

Regarding individual learning, the environment of software development,
suitable tasks, and internalisation were indicated by the numbers of the highest mean
in the second study as being above average (M = 4.31, SD = 0.46). For prior research
often focusing on team-learning, such as Batt-Rawden, Lien Gudbrand and Slaatten
(2019), Burmeister et al. (2019) Ramírez Heller, Berger and C. Brodbeck (2014), or
Liu and Fu (2011), this study is among the first asking for individual learning (Yoon
& Kayes, 2016), especially in the context of software development. Therefore, the
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results extend findings by Edmondson (1999) for not only team learning influencing
psychological safety, but the prior measured existing organisational psychological
safety set, HPT also fostering individual learning. Moreover, the findings by Klaic,
Burtscher and Jonas (2020) were adapted for the mediating effect of HPT not TWQ in
the context of value-based self-organisational organisation structures. Nevertheless,
the second study did not ask for learning from failures directly. The insights given
allow speculation as to whether these behaviours also apply in relation to learning
from mistakes. The next section highlights the strengths as well as the weaknesses of
the studies presented in this thesis (Carmeli & Gittell, 2009).

5.2. STRENGTHS AND LIMITATIONS
This dissertation project shows strengths and limitations, which will be outlined in
this section. To summarise the strengths of both studies in this dissertation project,
they are five-fold: First, the studies are among the earliest to examine the perception
of leadership and affecting constructs at the organisational, team, and individual
level for the target area of agile software development in Germany. This target group
was not only increasingly relevant for the economy and society prior to the pandemic,
but became especially important during the pandemic to provide relevant digital
products for various use cases, from contact tracing to collaboration, interaction and
beyond.

Second, the current research designs were built on themodel aiming to embrace
complexity in team research designed by Mathieu et al. (2019). The two studies
presented here did not only replicate findings for constructs and categories like
psychological safety as a mediator, but also enlarged the findings for the target group
of people working in agile software development and constructs like initiative or HPT.
Additionally, both studies show (partial) mediating effects supporting and enlarging
themodel for embracing complexity byMathieu et al. (2019). The current dissertation
project not only contributes theoretically but also practically by raising attention
for action based on empirical results in the area of agile software development in
Germany.

Third, in organisational practice, the impression arises that the influence and rel-
evance of leadership in the context of agile software development is underestimated.
There is a tendency towards laissez-faire or non-leadership. For this, both studies
show the relevance of both presence and fit of the leadership style for the correspond-
ing work context. In addition, there is scientific support for the far-reaching direct
influence that leadership behaviour has on phenomena at both the organisation and
team levels. Through the meditating effects identified, it becomes clear not only how
complex cooperation is, but also that it is not helpful to simplify reality in research
models in order to have the good feeling of mastering it. Rather, the results of the
study show that it is crucial, especially for leaders and leadership development, to be
aware of the complexity and to look for, implement and measure the effectiveness of
appropriate measures in order to continuously improve.
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Fourth, both studies included several moderating variables such as team size,
gender, age, or team interventions. The findings in both cases do not support mediat-
ing effects for any of these variables. On the one hand these insights help to focus
on content and effects between constructs, while on the other hand it takes away
the possibility of blaming missing team results on these aspects. Thus, it is clear
from the studies that, today and in the future, in the self-organised context of agile
software development, it is a matter of measuring core aspects of cooperation, such
as achieving the phase of a high-performing team.

Fifth, the results indicate that the perception of collaboration is different in the
context of agile software development than in classical, more hierarchical organisa-
tions and teams. This indicates the need to assess constructs, relationships, and effects
for agile software development and to avoid transferring findings regarding leader-
ship, collaboration or perceptions of work from classical, hierarchical organisations
without measuring them again for this target group.

Pointing to the limitations of the research design, there are three main aspects
to mention, which include and unite both studies. First, for common method bias it
cannot be ruled out that this effect does not apply. Due to the one-wave approach
used to capture the currentmood in the acute phase of the COVID-19 pandemic and to
give a flash of perception in the socially and economically important field of software
development, common method bias can be seen as critical beyond the calculations
and actions taken in each study to avoid it (see section 3.3 and section 4.3), which
should be replicated in a multi-wave approach.

Second, results based on self-assessments tend to suffer from bias effects. To
prevent this, all data were not only collected anonymously but also with correspond-
ing information in the introduction and in the general introductory texts before each
scale. These texts pointed out spontaneous answers and the fact that there were no
right or wrong answers, but that one’s own perception was of interest.

Third, the statistical approach according to PLS-SEM can be considered critical,
as this approach is often accused of working with too small samples. This was taken
into account with corresponding preliminary determinations of the sample size. Due
to the complexity of the research design, the chosen procedure is still considered
helpful.

To make further use of the insights given and to offer guidance, the following
section provides an outlook for theory and practice.

5.3. FURTHER RESEARCH AND PRACTICAL IMPLICATIONS
This section includes the needed actions derived from this dissertation project, which
includes a further research need followed by practical implications for the area of
software product development.
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5.3.1. Further Research
Moving from the scientific arena to the practical part, the following subsection sum-
marises practical implications based on the results of the studies.

First, future research should focus on leadership awareness of how whether
their leadership intentions match with what employees perceive the leadership beha-
viour to be like in the context of agile software development.

The second aspect is that the snapshot in the situation of the COVID-19 pan-
demic and the according results of both studies need replication in the post pandemic
phase of collaboration. With this, It is not only a replication of the chosen constructs
of both studies that is of scientific interest, but also people’s perceptions as to whether
they rate a difference from before and during the pandemic, which does not only give
insights on the development itself but also as to whether the perception in retrospect
is different than during the situation itself.

Thirdly, longitudinal studies are needed to evaluate development, for example
when the leader or teammembers change or over time of collaboration. These insights
are not only of interest for the organisations in the area of software development
itself to derive management action, but also to observe the trends and development
of this area with a specific form of collaboration and functioning as a role model in
collaboration in self-organised environments.

Fourth, suitable experimental designs are needed to test influences and beha-
viour from leaders and team members in addition to the snapshots that have been
self-reported within both studies, which function as a starting point for empirical
evaluations in the target area of interest.

The fifth point relates to the fact that TWQ did not mediate the effect between
team-level transformational leadership and individual learning, which did not sup-
port the findings by Klaic, Burtscher and Jonas (2020) for the context of scientific
teams. Therefore, subsequent research needs to examine several aspects to team-level
transformational leadership and transformational leadership to investigate whether
the effects are also present with the respective other leadership styles, e.g.:

• Does TWQ mediate the effects between transformational leadership and indi-
vidual learning?

• Does positive leadership enhance the effects of team-level transformational
leadership on the perception of being a HPT?

Sixth, the constructs of the first study with psychological safety and initiative
aiming on the perception at the organisational level need to be examined at the team
and individual level to analyse whether or not there is a difference. Moreover, for
the second study, replications should focus on team learning instead of individual
learning as an outcome variable, as well adding the perceived team innovation
performance, in line with Klaic, Burtscher and Jonas (2020).

Besides giving guidance for further research, the results of this dissertation
project give orientation and show levers of managerial and practical use, which is
outlined in the following section.
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5.3.2. Practical Implications
Based on the results of the two studies, with the target group of people working in
software product development, the insights emphasise the importance for leaders to
show (more) transformational leadership behaviour, which includes on the overall
organisational level (Carless, Wearing & Mann, 2000):

• Vision: Communicating a clear and positive vision of the future

• Staff Development: Treating staff as individuals, supporting and encouraging
their development

• Supportive Leadership: Giving encouragement and recognition to staff

• Empowerment: Fostering confidence, commitment and teamwork between
teammates

• Innovative Thinking: Encouragement to look at problems in new ways and
challenge beliefs

• Lead by Example: Being clear about own values and practising what he/she
preaches

• Charisma: Instilling pride and respect in others and inspiring them by being
highly competent

Due to the examined effects, there needs to be an understanding, acceptance and
willingness to continuously ask for feedback, to develop one’s own skills and beha-
viour, actively lead suitable to people’s needs, challenge oneself and set expectations
to one’s own (leadership) highs, even before challenging and having expectations on
others.

More specific, team-level transformational leadership behaviour derived from
Wang and Howell (2010) and Klaic, Burtscher and Jonas (2020) includes the leader
to show the following behaviours:

• supporting all members to be proud of being part of what he/she says and does
and emphasising the fact that the team is unique

• sharing the vision and mission, uniting, and communicating to give direction

• acting as team-players and supporting suitable teamwork

• solving conflicts between team members if needed

These aspects can be used to reflect as a leader for the own person, but moreover, to
ask for feedback from the team. Besides the use for the leaders themselves, supporting
roles focusing on leadership development can help by providing suitable training or
coaching activities or moderating feedback sessions between leaders and teams.
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From a practical perspective, Figure 2.10 visualised the organisational structure
derived from the literature for the outside-in approach in software product devel-
opment organisations (see section 2.3). From a theoretical perspective, Figure 5.1
summarised the constructs of the first and second main study in the context of the
framework by Mathieu et al. (2017) and Mathieu et al. (2019) (see section 5.1). To
bring both perspectives together and to derive a research-based framework for soft-
ware product development, Figure 5.2 shows the measured constructs in the practical
outside-in organisational structure.

To underline the importance of this project, Figure 5.2 sets the focus on the
mediating mechanisms. The first main study focused on the organisational frame
indicating the meaning of overall transformational leadership via organisational
psychological safety affecting (organisation-wide) initiative in software product
development. With regards to the teams, the results of the second main study point
to the relevance of team-level transformational leadership through teamwork quality
affecting individual learning.

The following recommendations are based on the summary for Edmondson
and Lei (2014). Leaders have a direct influence on the organisational climate. It is
important to be aware of this as individuals. In the circle of leaders, it is important
to create clarity and to discuss the idea of climate and leadership behaviour and, in
case of doubt, to align them. This supports the recommendations by Newman et al.
(2020) for fostering innovations by giving guidance with a clear vision. Especially
with regard to psychological security, it is important to be aware of the far-reaching
effects that begin with the connection to the initiative shown outside of one’s own
task. It is important to address and resolve perceived insecurities in collaboration, as
well as to help manage complexity and support teams to reduce interdependence
where possible or promote smooth collaboration where necessary. It is important
that the leader’s words and actions are congruent in order to increase credibility and
thus perceived psychological safety. Since the focus in organisations is always on
performance, the positive connections between psychological safety and performance
should be emphasised at this point. Also in terms of further development, it can help
to create platforms to actively solicit (critical) questions and thus not only promote
identification based on contribution, but also make use of collective intelligence.
These (critical) voices must then be appreciated and, in case of doubt, endured in
order to promote positive learning effects among employees, even if sympathy as
the sum of all similarities can be a trap for the manager here. The advantage for
the manager is that previous studies have shown the positive correlation between
psychological security and aspects such as learning and performance (Edmondson
& Lei, 2014).

To summarise the dissertation project and contribution to the scientific and
practical area, the following chapter gives a conclusion.
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Figure 5.2.: Collaboration Framework for Outside-in Organizational Structures in
Software Development including Psychological Constructs for Operation-
alising

Note. Derived from Bailey et al. (2013), Conway (1968), Hoda and Murugesan
(2016), Kersten (2017, 2018), Mason and Chakrabarti (2017) and Powell and Barto-
lome (2020) and Results of the Studies
.





6. CONCLUSION

George, Lakhani and Puranam (2020, p. 1757) stated that ‘[t]here is little doubt
that the pandemic has altered the way we live and work’. Moreover, the COVID-19
pandemic emphasised and sped up the need for software products for several kinds of
use cases, from contact tracing for medical use to collaboration for work life. However,
prior research in the technical area has rarely focused on the socio-emotional aspects
of collaboration (Poth, Kottke & Riel, 2021). This dissertation contributed to the
need for understanding the perception of people working in the area of software
development with regards to several aspects of work.

Especially with the approach of understanding teams as dynamic systems,
adjusting to change constantly is characteristic to this dissertation project. Short
durations of collaboration were also supported by the results within this dissertation
project. The insights given provide the opportunity to not only improve leadership
styles or working conditions for individual needs but also to derive actions for dy-
namic teams and organisational settings (e. g. Bapuji et al., 2020; Mathieu et al., 2019;
Mathieu et al., 2017; Mathieu, Wolfson & Park, 2018). Moreover, this dissertation
provides general insights and levers for those working in software development
teams in Germany. The studies conducted have contributed to the need to better
understand individual perspectives of people having those rare yet needed skills of
working in software development (Venkatesh et al., 2020).

In general, the results derived from PLS-SEM analysis revealed satisfactory
results for the measurement and statistical models of both studies of this dissertation
project. Therefore, the data evaluation indicates concrete action points in order to
foster suitable leadership behaviour, and change as well as to develop an appropriate
environment for collaboration. Table 6.1 summarises the research questions and
constructs for both studies.

Overall, the dissertation project followed the question of how employees in
software development perceive leadership behaviour, their work environment, and
individual effects in the German labour market during the COVID-19 pandemic as
an example of disruptive change by splitting it into two studies:

On the organisational level, the results of the first study suggest that trans-
formational leadership behaviours affecting organisational psychology are partially
mediated by organisational initiative. With this, employees showing organisational
initiative engage beyond working by rule. Leaders therefore need to create and
communicate a vision, engage in staff development, provide support, empower
employees in general but also be innovative in thinking. Moreover, leaders need
awareness of leading by example and practising what they preach, and inherently
being charismatic (Carless, Wearing & Mann, 2000).

Within the second study, the results reveal a partially mediating effect of the
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Table 6.1.: Overview of Research Questions and Constructs for Each Study

Study and Research Question

Study 1

Does the perceived organisational psychological safety mediate the path between
transformational leadership and organisational initiative for members of software
development teams? And is this enhancedwhen leaders engage in positive leadership
behaviours?

Constructs

• Transformational leadership

• Organisational psychological safety

• Organisational initiative

• Positive Leadership

Study 2
Is the relationship between the perceived team-level transformational leadership and
individual learning mediated by TWQ respectively working in a HPT for members of
software development teams? Do team interventions moderate the mediating effect
of TWQ respectively HPT on individual learning?

Constructs

• Team-level transformational leadership

• Teamwork quality

• High-performing team

• Individual learning

• Team interventions

Note. TWQ = teamwork quality, HPT = high-performing team
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perception of working in a high-performing team between team-level transform-
ational leadership and individual learning. Besides self-organisational structures,
leaders can derive awareness on the importance of also paying enough attention
to teams by supporting all members with what he/she says and does to be proud
of being part of a team and emphasising its uniqueness. Additionally, as a leader,
acting like a team-player and supporting suitable teamwork is important. Leaders
are needed especially for solving conflicts between team members if needed (Klaic,
Burtscher & Jonas, 2020; Wang & Howell, 2010).

However, the results of the second study did not indicate a mediating effect of
the quality of teamwork between team-level transformational leadership and indi-
vidual learning, nor did they support any moderating effects. Both studies open up
avenues for future research in an area with an increasing global need and a respons-
ibility, today and in the future. Based on empirical evidence, both studies point to
a theoretical contribution for the underlying model of embracing team research by
Mathieu et al. (2019) as well as a practical use with regards to leadership behaviour,
development, and training, as well as organisational and team improvements within
software development.

Additionally, from an individual leadership perspective, leaders can derive
actions from the insights given to adjust leadership behaviours favouring collabora-
tion during and post the COVID-19 pandemic (Dirani et al., 2020). This dissertation
project therefore has raised awareness on the potential of increasing suitable leader-
ship behaviours for organisational, team, and individual effects. Stoica et al. (2016)
emphasised the importance of healthy, motivated people in software development
projects, and their knowledge and experiences. The results of the two studies add
empirical evidence for the need of suitable leadership behaviour for achieving the
project’s targets and meeting customer needs.

Overall, the majority of participants in both studies stated that they perceived
the situation during the pandemic the sameway as before. Whether this is assessed as
reassuring in the sense of stable working conditions or alarming in the sense of a lack
of adaptation to changing conditions is left to be assessed in the individual context
and through future research. However, the majority of participants for both studies
used collaboration methods like Scrum or Kanban, or adapted forms of both working
methods. Combining the statement of not perceiving differences with regards to the
perception of the current situation and insights given by Stoica et al. (2016) supports
the rapid adaptability of companies using agile business architectures and flexible
solutions.

Figure 6.1 summarises the collaboration framework for software development
derived from data collected in Germany during the COVID-19 pandemic, including
the effects supported by the data.

Overall, this dissertation is among the first research projects on leadership
effects on collaboration for the target area of software development in Germany,
especially during the COVID-19 pandemic, giving a snapshot on how people feel
working in this area in such a unique yet disruptive time.
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Figure 6.1.: Research Based Collaboration Framework for Outside-in Organisational
Structures in Software Development

Note. Own visualisation based on insights from Bailey et al. (2013), Conway (1968),
Hoda and Murugesan (2016), Kersten (2017, 2018), Mason and Chakrabarti (2017)
and Powell and Bartolome (2020), and results of the dissertation project
.
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FURTHER INFORMATION
Manifesto for Agile Software Development
The so called Manifesto for Agile Software Development by van Bennekum; Alistair
Cockburn; Ward Cunningham; Martin Fowler; James Grenning; Jim Highsmith;
Andrew Hunt; Ron Jeffries; Jon Kern; Brian Marick; Robert C. Martin; Steve Mel-
lor; Ken Schwaber; Jeff Sutherland; Dave Thomas (2001a) can be found via (https:
//agilemanifesto.org) in different languages and says:

We are uncovering better ways of developing software by doing it and
helping others do it. Through this work we have come to value:

• Individuals and interactions over processes and tools
• Working software over comprehensive documentation
• Customer collaboration over contract negotiation
• Responding to change over following a plan

That is, while there is value in the items on the right, we value the items
on the left more.

12 Principles behind the Agile Manifesto
In addition to section B, van Bennekum; Alistair Cockburn; Ward Cunningham;
Martin Fowler; James Grenning; JimHighsmith; AndrewHunt; Ron Jeffries; Jon Kern;
Brian Marick; Robert C. Martin; Steve Mellor; Ken Schwaber; Jeff Sutherland; Dave
Thomas (2001b) defined 12 principles for agile collaboration (https://agilemanifesto.
org/principles.html)

We follow these principles:
1. Our highest priority is to satisfy the customer through early and

continuous delivery of valuable software.
2. Welcome changing requirements, even late in development. Agile

processes harness change for the customer’s competitive advantage.
3. Deliver working software frequently, from a couple of weeks to a

couple of months, with a preference to the shorter timescale.
4. Business people and developers must work together daily through-

out the project.

https://agilemanifesto.org
https://agilemanifesto.org
https://agilemanifesto.org/principles.html
https://agilemanifesto.org/principles.html
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5. Build projects around motivated individuals. Give them the envir-
onment and support they need, and trust them to get the job done.

6. The most efficient and effective method of conveying information to
and within a development team is face-to-face conversation.

7. Working software is the primary measure of progress.
8. Agile processes promote sustainable development. The sponsors,

developers, and users should be able to maintain a constant pace
indefinitely.

9. Continuous attention to technical excellence and good design en-
hances agility.

10. Simplicity–the art of maximizing the amount of work not done–is
essential.

11. The best architectures, requirements, and designs emerge from self-
organizing teams.

12. At regular intervals, the team reflects on how to become more effect-
ive, then tunes and adjusts its behaviour accordingly.
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TABLES

Table B.1.: Hard and Soft Skills Needed for Software Product Development using the
Agile Framework of Scrum Adapted from Omar et al. (2018, pp. 785–786)

Hard Skills Soft Skills 

Programming language(s) Analytical skills
Spoken and written language Communication
Database skills Facilitation
Expert area Interpersonal skills
Role experience Leadership skills
Experience in working methods Management skills

People skills
Planning skills
Teamwork skills
Thinking skills

Table B.2.: Search Results for Team-centric Transformational Leadership and Agile
Software Development, and Germany in Google Scholar and Web of Sci-
ence in the Past 10 Years

Key Words
Number

of
Articles

  Search Engine Documentation

‘team-centric transformational
leadership’

13 Google Scholar Figure B.28

1 Web of Science Figure B.29
‘team-centric transformational
leadership’ AND ‘agile software
development’

0 Google Scholar Figure B.30

0 Web of Science Figure B.31
‘team-centric transformational
leadership’ AND ‘agile software
development’ AND (‘Germany’

0 Google Scholar Figure B.32

0 Web of Science Figure B.33

Note. Status in November 2021
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Table B.3.: G*Power Output for Power Analysis – 𝑡 tests – Linear Multiple Regression:
Fixed Model, Single Regression Coefficient

Analysis: A priori: Compute required sample size 
Input:       Tail(s) Two

Effect size 𝑓 2 0.15
𝑎𝑙𝑝ℎ𝑎 err prob    0.05
Power (1-β err prob)  0.8
Number of predictors  3

Output: Non-centrality parameter δ 2.872 281 3
Critical 𝑡  2.007 583 8
Df  51

Note. G*Power Analysis in line with Faul et al. (2009)

Table B.5.: Frequencies for Gender for First Main Study

Gender Frequency Percent Valid Percent Cumulative Percent

Female 35 31.532 31.532 31.532
Male 76 68.468 68.468 100.000
Missing 0 0.000
Total 111 100.000

Table B.6.: Frequencies for Role for First Main Study

Role Frequency Percent Valid Percent Cumulative Percent

(Team) Assistant 13 11.712 11.712 11.712
Agile Coach / Scrum
Master

4 3.604 3.604 15.315

Developer 41 36.937 36.937 52.252
Leader 15 13.514 13.514 65.766
Product Ower 17 15.315 15.315 81.081
Project Lead / Project
Manager

9 8.108 8.108 89.189

Other 12 10.811 10.811 100.000
Missing 0 0.000
Total 111 100.000
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Table B.7.: Frequencies for Educational Level for First Main Study

Educational Level Frequency Percent Valid Percent Cumulative Percent

University degree 77 69.369 69.369 69.369
Vocational training de-
gree

3 2.703 2.703 72.072

A-Levels (Abitur) 17 15.315 15.315 87.387
Vocational baccalaur-
eate

9 8.108 8.108 95.495

Secondary School
Certificate (German:
Haupt- / Realschulab-
schluss)

5 4.505 4.505 100.000

Missing 0 0.000
Total 111 100.000

Table B.8.: Frequencies for Company size – categorized for First Main Study

Company size – cat-
egorized

Frequency Percent Valid Percent Cumulative Percent

Large (min. 201 em-
ployees)

57 51.351 51.351 51.351

Medium (max. 200
employees)

27 24.324 24.324 75.676

Small (max. 50 em-
ployees)

21 18.919 18.919 94.595

Smallest (max. 10 em-
ployees)

6 5.405 5.405 100.000

Missing 0 0.000
Total 111 100.000

Table B.9.: Frequencies for Division for First Main Study
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Division Frequency Percent Valid Percent Cumulative Percent

Computer hardware 1 0.901 0.901 0.901
Computer networks 2 1.802 1.802 2.703
IT security 4 3.604 3.604 6.306
IT service provider 23 20.721 20.721 27.027
Online applications
and online media

15 13.514 13.514 40.541

Software 46 41.441 41.441 81.982
Other 20 18.018 18.018 100.000
Missing 0 0.000
Total 111 100.000

Table B.10.: Frequencies for Working Method for First Main Study

Working_method Frequency Percent Valid Percent Cumulative Percent

Checklist 9 8.108 8.108 8.108
Classical project man-
agement

16 14.414 14.414 22.523

Kanban 1 0.901 0.901 23.423
Kanban in adapted
form

13 11.712 11.712 35.135

Scrum by the book 7 6.306 6.306 41.441
Scrum in adapted form 46 41.441 41.441 82.883
Another agile method 6 5.405 5.405 88.288
Other method not lis-
ted

1 0.901 0.901 89.189

I don’t know 12 10.811 10.811 100.000
Missing 0 0.000
Total 111 100.000

Table B.11.: Frequencies for Gender of the Leadership Person for First Main Study
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Gender Leadership
Person

Frequency Percent Valid Percent Cumulative Percent

Female 13 11.712 11.712 11.712
Male 98 88.288 88.288 100.000
Missing 0 0.000
Total 111 100.000

Table B.12.: Consent Form for Participating in the Studies

Dimension Explanation

Voluntariness Your participation in this study is voluntary. You are free to stop
your participation at any time during this study without incurring
any disadvantages.

Anonymity Your data is of course confidential, will only be analyzed anonym-
ously and will not be passed on to third parties. Demographic data
such as age or gender do not allow any clear conclusions to be drawn
about your person.

Questions If you have any questions about this study, you will find an imprint
with the contact details of the study leader below.

Consent I hereby confirm that I am at least 18 years of age and that I have
read, understood and agree to the informed consent form.
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Table B.13.: Participant Flow of the First Main Study

Dimension Information, respectively items

Information This study will explore your assessment of
the climate in your company and your per-
ceived behaviour of yourmanager. The target
group is members of software development
teams in Germany. There is no ”right” and
”wrong”. It is not about how it should be,
but how you currently perceive it. The data
is collected anonymously. No user data (no
IP addresses, no geo-coordinates, etc.) are
stored. Only the length of stay and time are
recorded to control the quality of the data.
The survey takes about 10 minutes. The sur-
vey is being collected as part of a doctoral
thesis, there is no commercial interest. The
results will be freely published afterwards
at https://www.teamagile.org/forschung/.
IMPORTANT: Please only take part in the
study if you belong to the target group, i.e. if
you are a member of a software development
team in Germany. If you are familiar with
this study, please do not take part again so as
not to falsify the results. Thank you for your
participation!

Consent see Table B.12
Climate for Psychological
Safety by Baer and Frese
(2003) and Edmondson
(1999)

PS01 In our company some employees are rejected for
being different.

PS02 When someone in our company makes a mistake,
it is often held against them.

PS03 No one in our company would deliberately act in
a way that undermines others’ efforts.

PS04 It is difficult to ask others for held in our company.
(excluded)

PS05 In our company one is free to take risks.
PS06 The people in our company value others’ unique

skills and talents.
PS07 As an employee in our company one is able to

bring up problems and tough issues.(excluded)

https://www.teamagile.org/forschung/
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Dimension Information, respectively items

Climate for Organisa-
tional Initiative by Baer
and Frese (2003) and
Frese et al. (1997)

CI01 People in our company actively attack problems.

CI02 Whenever something goes wrong, people in our
company search for a solution immediately.

CI03 Whenever there is a chance to get actively in-
volved, people in our company take it.

CI04 People in our company take initiative immedi-
ately – more often than in other companies.

CI05 People in our company use opportunities quickly
in order to attain goals.

CI06 People in our company usually domore than they
are asked to do. (excluded)

CI07 People on our company are particularly good at
realizing ideas.

Positive Leadership by
Kelloway et al. (2013)

During the last four months, how often did
your leader
PL01 ... thank you?
PL02 ... praised you for your job performance?
PL03 ... cheered you up?
PL04 ... go out of his or her way to help you?
PL05 ... complimented you?

Transformational Leader-
ship by Carless, Wearing
and Mann (2000)

My leader ...

TL01 communicates a clear and positive vision of the
future. (Vision)

TL02 treats staff as individuals, supports, and encour-
ages their development. (Staff Development)

TL03 gives encouragement and recognition to staff.
(Supportive Leadership)

TL04 fosters trust, involvement and cooperation
among team members. (Empowerment)

TL05 encourages thinking about problems in newways
and questions assumptions. (Innovative Think-
ing)

TL06 is clear about his/her values and practises what
he/she preaches. (Lead by Example)

TL07 instills pride and respect in others and inspires
me by being highly competent. (Charisma)
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Dimension Information, respectively items

Socio-demographic date Gender
Age
Role
Educational qualification
Duration of professional activity
Company size
Division
Length of service
Team or alone
Team size
Working method

Last page Thank you, contact and further information



270 M.SC. LAURA SOPHIE AICHROTH

Table B.14.: Participant Flow of the Second Main Study

Dimension Information, respectively items

Information In this study, your perception of yourself, your
team and your manager will be surveyed. The
target group is team members in the context
of software product development in Germany.
There is no right and wrong. It is not about
how it should be but how you currently ex-
perience it. It is only important that you an-
swer as accurately and honestly as possible.
Answer spontaneously because spontaneous
responses are usually the most appropriate.
The data is collected anonymously. No user
data (no IP addresses, no geo-coordinates,
etc.) are stored. Only dwell time and time
are recorded to control the quality of the data.
Components of this test are protected by copy-
right. More information can be found at the
end of the survey. The survey takes about 10
minutes. The survey is being collected as part
of a doctoral thesis, there is no commercial
interest. The results will be published after-
wards. Information on this can be found at
www.teamagile.org/forschung. Important: If
you are not working in the context of software
product development or if this study seems fa-
miliar to you, please do not participate (again)
in order not to falsify the results. Do you want
to participate in German? Please continue
here. Thank you for your participation!

Consent see Table B.12
Individual Learning by
Hoegl and Gemuenden
(2001) and Klaic,
Burtscher and Jonas
(2020)

IL01 I am able to acquire important know-how
through my project(s).

IL02 I see my project(s) as a success.
IL03 I am learning important lessons from my pro-

ject(s).
IL04 Teamwork promotes one personally.
IL05 Teamwork promotes one professionally.
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Dimension Information, respectively items

Teamwork Quality by
Hoegl and Gemuenden
(2001)

Communication quality:

TWQ01 There is frequent communication within the
team.

TWQ02 The team members communicate often in spon-
taneous meetings, phone conversations, etc.

TWQ03 The team members communicate mostly dir-
ectly and personally with each other.

TWQ04 There are mediators through whom much com-
munication is conducted.

TWQ05 Project-relevant information is shared openly
by all team members.

TWQ06 Important information is kept away from other
team members in certain situations.

TWQ07 In our team there are conflicts regarding the
openness of the information flow.

TWQ08 The team members are happy with the timeli-
ness in which they receive information from
other team members.

TWQ09 The teammembers are happywith the precision
of the information received from other team
members.

TWQ10 The team members are happy with the use-
fulness of the information received from other
team members.

Mutual Support:
TWQ11 The teammembers help and support each other

as much as they can.
TWQ12 If conflicts come up, they are easily and quickly

resolved.
TWQ13 Discussions and controversies are conducted

constructively.
TWQ14 Suggestions and contributions of team mem-

bers are respected.
TWQ15 Suggestions and contributions of team mem-

bers are discussed and further developed.
TWQ16 Our team is able to reach consensus regarding

important issues.
Cohesion:
TWQ17 All members are fully integrated in our team.
TWQ18 There are many personal conflicts in our team.
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Dimension Information, respectively items

TWQ19 There is personal attraction between the mem-
bers of our team.

TWQ20 Our team is sticking together.
TWQ21 The members of our team feel proud to be part

of the team.
TWQ22 Every team member feels responsible for main-

taining and protecting the team.
Balance of Contributions:
TWQ23 The team recognizes the specific potentials

(strengths and weaknesses) of individual team
members.

TWQ24 The team members are contributing to the
achievement of the team’s goals in accordance
with their specific potential.

TWQ25 Imbalance of member contributions causes con-
flicts in our team.

High Performing Team
Survey by Fischer, Hüt-
termann and Siebenaler
(2020)

HPTS01 Within my team, I can confidently
speak openly about problems and mistakes.
(Psychological Safety)

HTPS02 Withinmy team, close attention is paid to ensur-
ing that all members achieve the best possible.
Dependability and High Performance Stand-
ards

HTPS03 Within my team, all members are clear about
what needs to be done. (Structure and Clarity
of Roles, Plans, and Goals)

HTPS04 My team feels that our work is very important.
(Meaningfulness of Work)

HTPS05 My team makes an important contribution to
the overall success of the organisation. (Impact
on the Organisation)

Team-level Transform-
ational Leadership by
Klaic, Burtscher and Jo-
nas (2020) and Wang
and Howell (2010)

Items not shareable due to copyright reas-
ons, information by Klaic, Burtscher and Jonas
(2020)

Socio-demographic date Gender
Age
Role
Educational qualification
Duration of professional activity
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Dimension Information, respectively items

Company size
Division
Length of service
Team or alone
Team size
Working method
Length of Team Collaboration
Team Interventions
Device
Covid-19 Pandemic

Last page Thank you, contact and further information

Table B.15.: Results of the Durbin-Watson-Tests and width of the VIF for Testing
Hypotheses H1, H2, and H3 for the third study

Hypothesis Durbin-Watson-Test VIF
1 2.02 1.00
2 1.93 1.00
3 1.99 1.00

Note. VIF = Variance Inflation Factor
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