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ABSTRACT OF MASTER’S THESIS

Using Scrum as the central process framework for capstone project courses has shown to be
beneficial for the learning of the students. However, these capstone project courses rarely focus
on teaching students how to become a Scrum Master and do not empower them to assume the
role of the Scrum Master. As a consequence, not much is known on the responsibilities that
are actually assumed by those few students assuming the role of the Scrum Master in capstone
project courses. Moreover, there is not much known about how these students should be taught
in order to become a proficient Scrum Master. In this thesis, a case study was carried out in
the Software Project 3 course held at Aalto University. The Software Project 3 course is one
of the few capstone project courses that allows the students to assume the role of the Scrum
Master and supports student learning through complementary teaching methods.

This thesis aimed to identify the responsibilities assumed by the Scrum Master in capstone
projects, and how successfully the Scrum Master contributed to the teamwork and team effec-
tiveness of the Development Team. In addition, this study attempted to assess the contribution
of complementary teaching methods, employed in the Software Project 3 course, to the learning
of the students on how to become a proficient Scrum Master. This study also aimed to identify
the lessons learnt by the students who assumed the role of the Scrum Master in the Software
Project 3 course. In this study, the data was collected through interviews with the Scrum Mas-
ters, surveys targeted at both Scrum Masters and Developers, as well as data collected from
the course content and artefacts submitted by the teams for the project reviews.

They were able to successfully promote teamwork and team effectiveness within the Develop-
ment Team. In addition, The results of this study show that the students, who acted as a Scrum
Master, assumed all the responsibilities of the Scrum Master defined in the Scrum Guide . How-
ever, in this capstone project course, these students also undertook additional responsibilities
that are not explicitly mentioned in the Scrum Guide or should have been assumed by the
Development Team or Product Owner.

Assessment of the complementary teaching methods shows that the two-day Certified Scrum
Master course and the Scrum Game, were highly valued by most of the students who felt that
these two teaching methods contributed to their learning on how to become a Scrum Master.
Coaching was perceived to contribute positively to the quality of the project. However, the
opinion about coaching was not shared by all the students. Experience Exchange Sessions
were deemed to contribute little to the learning of students. Although students faced several
difficulties throughout the project that hindered the implementation of Scrum, all of them
undertook the role of the Scrum Master successfully and learnt how to promote and support
Scrum in their teams.

Keywords: Scrum Master, Scrum Master’s role, Servant Leadership,
Teamwork, Team Effectiveness,Teaching Methods

Language: English
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Chapter 1

Introduction

1.1 Motivation

In recent decades, much research has studied the benefits of agile software de-
velopment methodologies and frameworks in the software industry (Coram and
Bohner, 2005; Serrador and Pinto, 2015; Alahyari et al., 2017; Vallon et al., 2018).
Consequently, agile software development methodologies and frameworks, such as
XP and Scrum, have increased in popularity and have become a fundamental part
of the software industry, yet Scrum has remained one of the most popular process
frameworks to this day (VersionOne, 2019; ScrumAlliance®, 2017).

Scrum is defined as a process framework used for developing complex products
at a sustainable pace (Schwaber and Sutherland, 2016). This framework consists
of a series of roles, artefacts, events, and a set of rules used to bind all of these
elements together. Scrum as a process framework has been successfully imple-
mented in industry, and the benefits of implementing such a framework have been
remarkable (Cardozo et al., 2010; Mundra et al., 2013).

Due to the increasing importance of Scrum in the software development in-
dustry, various universities have decided to include Scrum-related content into
the Computer Science and Software Engineering curricula (Wallace et al., 2012;
Mahnič, 2015; Pérez-Castillo et al., 2018). Consequently, course lecturers have had
to employ various teaching methods to ensure that students acquire the necessary
knowledge to work in software projects while using the Scrum framework. The
best-known teaching methods used to teach Scrum are lectures, gamification and
capstone projects.

Each of these teaching methods has displayed both advantages and disadvan-
tages. Nevertheless, capstone project courses have proven to be highly effective
for teaching Scrum and allowing the students to learn by doing (Mahnic, 2012;
Scharf and Koch, 2013; Zorzo et al., 2013; Valentin et al., 2015; Souza et al., 2015;

1



CHAPTER 1. INTRODUCTION 2

Matthies et al., 2016; Bass et al., 2016; Hans, 2017; Matthies, 2018). However,
most of these capstone project courses rarely focus on teaching students how to
become a Scrum Master and do not empower them to assume the role of the Scrum
Master. As a consequence, not much is known on the responsibilities that are ac-
tually undertaken by those few students assuming the role of the Scrum Master
in capstone project courses and how they should be taught to become a proficient
Scrum Master.

In summer of 2014, the department of computer science at Aalto University de-
cided to adopt Scrum as the main software management framework in its capstone
project called Software Project 3. This course is aimed at both Bachelor-level and
Master-level students. The Bachelor-level students generally assume the role of
developers, while the Master-level students typically assume the role of the Scrum
Master.

The Software Project 3 course is actually one of the few courses that focus on
teaching students how to become a Scrum Master. In addition, this course employs
a set of complementary teaching methods to support the learning of students
assuming the role of the Scrum Master throughout the course. Therefore, this
course offers a proper set-up to study the role of the Scrum Master in capstone
projects, the contribution of complementary teaching methods in the learning of
the Scrum Masters.

1.2 Objectives

This thesis aims to identify the responsibilities assumed by the Scrum Masters
in capstone projects and how successfully the Scrum Master contributes to the
teamwork and team effectiveness of the Development Team. In addition, this
study aims to assess the contribution of the complementary teaching methods,
employed in the Software Project 3 course, to the learning of the students on how
to become a proficient Scrum Master. This study also aims to identify the lessons
learnt by the students who assume the role of the Scrum Master in the Software
Project 3 course. Hence, the study aims to answer the following research questions:

RQ 1. What responsibilities does the Scrum Master assume in a capstone
project course?

RQ 2. How successfully does the Scrum Master contribute to the teamwork
and the team effectiveness of the Development Team?

RQ 3. What do the students, assuming the role of a Scrum Master, learn in
capstone projects, and how do the complementary teaching methods
contribute to their learning?
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In order to answer these research questions, a case study methodology is carried
out in the Software Project 3. The data was collected through interviews with
Scrum Masters, surveys targeted at both Scrum Masters and Developers, as well
as data collected from the course content and artefacts submitted by the teams
for the project reviews.

1.3 Structure

This thesis is structured as follows. Chapter 2 presents previous research on the
role of the Scrum Master, on the teaching methods employed to teach Scrum,
as well as on the teamwork and the team effectiveness of the Development Team.
Chapter 3 describes the context of the capstone project course. Chapter 4 presents
the data collection, data analysis, as well as for ensuring the validity and reliability
of the questionnaires. Chapters 5 to 7 present the results and discuss them in terms
of the research questions, each chapter is linked to a research question. Finally,
Chapter 9 summarizes and draws conclusions from the results of this research, as
well as suggests future research.

Note: In this thesis, the term ”Scrum Master” is used interchangeably with the
term ”student” to refer to students who assume the role of Scrum Master, while
the term ”Developer” is strictly used to refer to students who assume the role of
developers.



Chapter 2

Related Work

2.1 Scrum Master’s Role

In recent decades, much research has studied the benefits of agile software de-
velopment methodologies and frameworks in the software industry (Coram and
Bohner, 2005; Serrador and Pinto, 2015; Alahyari et al., 2017; Vallon et al., 2018).
Consequently, agile software development methodologies and frameworks, such as
XP and Scrum, have increased in popularity and have become a fundamental part
of the software industry, yet Scrum has remained one of the most popular process
frameworks to this day (VersionOne, 2019; ScrumAlliance®, 2017).

Scrum is defined as a process framework used for developing complex products
at a sustainable pace. This framework consists of a series of roles, artefacts,
events, and a set of rules used to bind all of these elements together (Schwaber
and Sutherland, 2016). Although the Scrum theory is simple to understand, Scrum
is really difficult to apply and master. Thus, various scrum practitioners and
researchers have identified the main challenges faced by different companies and
have written several books and articles sharing valuable recommendations on how
to implement Scrum successfully Schwaber and Beedle (2002); Schwaber (2004);
Larman (2004); Cardozo et al. (2010); Mundra et al. (2013); Marum et al. (2014);
Bass et al. (2016).

The Scrum Guide�(2016) present and describe the primary responsibilities of
the three roles that comprise the Scrum Team. These roles are the Product Owner,
the Development Team and the Scrum Master. However, the Scrum Guide�(2016)
does not provide detailed information on how these roles should proceed to fulfil
those responsibilities. The Product Owner is responsible for maximising the value
of the product resulting from work of the Development Team, while the Devel-
opment Team is responsible for delivering a potentially releasable Increment of
product at the end of each Sprint.

4
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The Scrum Master is perhaps the only role that has no direct responsibility
for the product. Instead, this role is responsible for facilitating the work of the
Development Team and the Product Owner. Therefore, the Scrum Master is the
person responsible for promoting and supporting Scrum within the Scrum Team
as defined in the Scrum Guide�(2016).

2.1.1 Scrum Master and Servant Leadership

The Scrum Master has been characterised as a servant leader in the Scrum Guide
�(2016). Greenleaf (1977) stated that being a servant leader is considered a phi-
losophy, and thus it is essential for the Scrum Masters to adopt servant leadership
as such. Servant leadership has increased its popularity over the last decades and
one of the most studied leadership styles in the literature today. In the decade of
70s, one of the first authors to mention servant leadership was Greenleaf (1977),
who studied the characteristics of a servant leader. Since then, several researchers
have redefined the concept of servant leadership and have developed new models
to increase the understanding of servant leadership (van Dierendonck, 2011; Green
et al., 2015).

Although there is not a unanimous consensus about what a servant leader
is, van Dierendonck (2011) attempted to describe servant leadership by doing a
systematic literature review that allowed him to identify the most prominent char-
acteristics that describe servant leadership. The comparison between the model
proposed by van Dierendonck can be seen on Figure 2.1. All the models that were
reviewed by van Dierendonck attempted to describe servant leadership as the sum
of different characteristics.

Figure 2.1: Comparison of the key characteristics of servant leadership models. SOURCE: Image
adapted from van Dierendonck (2011)
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2.1.2 The Scrum Master’s Stances

The Scrum Guide�(2016) has a defined list of responsibilities that the Scrum Mas-
ter must follow. However, several studies have identified that the Scrum Master
eventually assumes some responsibilities that are not explicitly mentioned in the
Scrum Guide�(2016) or that should be assumed by other members of the Scrum
Team (Noll et al., 2017; Diebold et al., 2015).

Several studies have simply defined a list of activities that the Scrum Masters
undertake. However, some other studies have analysed the role of the Scrum
Master in more detail, and they have defined a set of roles or stances to describe
the Scrum Master’s role. Table 2.1 summarise the stances assumed by the Scrum
Master in industry.

Table 2.1: Scrum Master’s stances identified in the literature.

Bass (2014) Overeem (2016) Ramos and
Junior (2017)

(Srivastava and
Jain, 2017)

Spiegler et al.
(2018)

Process Anchor Servant Leader Facilitator Coach Method
Champion

Stand-up
facilitator

Coach Negotiator Technical
Expert

Discipliniser on
Equal Terms

Impediment
Remover

Facilitator Mentor Servant Leader Coach

Sprint Planner Teacher Innovator Situational
Leader

Change Agent

Scrum of
Scrums

Facilitator

Mentor Facilitator Helicopter

Integration
Anchor

Manager Moderator

Impediment
Remover

Networker

Change Agent Knowledge
Enabler

Protector

The responsibilities assumed by the Scrum Masters in capstone projects might
slightly differ from the ones assumed by the Scrum Master in industry. Few stud-
ies have tried to characteristics the role of the Scrum Master in capstone projects.
Scharf and Koch (2013) was one of the first authors who reported a list of tasks
that were done by the Scrum Master. The list includes leading the sprint planning,
moderating weekly meetings(in this context they refer to dailies), communicating
with developers in order to detect and solve problems, assuming primary responsi-
bility for the creation of release documentation, as well as preparing and to giving
presentations to the customer. Zorzo et al. (2013) briefly mentioned that the
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Scrum Master is responsible for maintaining the Product Backlog, and also for
controlling task execution. Valentin et al. (2015) indicated that the Scrum Master
is in charge of organising meetings, and driving the other students towards the
completion of the Sprints. Bass et al. (2016) mentioned that the Scrum Master
provided managerial leadership during the stand-up, planning and retrospective
meetings. Finally, Hans (2017) studied the impact of Scrum Master on the quality
and delivery time of the project, in this study Hans underlines the importance of
the Scrum Master for having the Sprint Planning and the Scrum Daily.

2.2 Teamwork and Team Effectiveness

The Development Team in Scrum is characterised as a cross-functional and self-
organising team. However, it has been challenging to identify what are the fea-
tures and behaviours that make the Development Team cross-functional and self-
organising. Therefore, various researchers have studied different aspects of the
Development team, such as, teamwork, team effectiveness, performance, size of
the team, communication, shared leadership, and an endless list of attributes that
might help to solve the big question of, What makes a team self-organised and
cross-functional?. However, two topics that have called the attention of the re-
searchers that have studied the impact of the Scrum Master on the Development
Team are teamwork and team effectiveness (Moe et al., 2008; Karhatsu et al., 2010;
Hoda et al., 2013; Srivastava and Jain, 2017; Monteiro et al., 2011).

Several studies have assessed the correlation between servant leadership and
both teamwork and team effectiveness. These studies have analysed the impact
of having a servant leader within the team and how the interaction between the
team members and the servant leader have an impact on team effectiveness and
teamwork (Moe et al., 2010; Mahembe and Engelbrecht, 2013; Maigatter, 2015;
Holtzhausen and Klerk, 2018).

In the literature, there are various models to describe teamwork and team
effectiveness. Nevertheless. The model designed by Moe et al. (2010) have been
used to measure teamwork in Scrum environments Moe et al. (2009); Holtzhausen
and Klerk (2018). On the other, in the literature, many models have been utilised
to characterised team effectiveness. Nevertheless, the model designed by Larson
and LaFasto (1989) has been widely adopted to assess the team effectiveness in
Scrum Teams (Mahembe and Engelbrecht, 2013; Maigatter, 2015; Holtzhausen and
Klerk, 2018).

During the last decades, there have been researches interested in identifying the
characteristics of the self-organising and self-managed team, and how those teams
evolved to make the role of the Scrum Master less imperative (Doctor of Philosophy
in Organizational Leadership, 2005) (Irving 2005; Moe et al, 2008; Stettina and
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Heijstek 2011). Some of the researchers have shown the importance of the servant
leader in the team effectiveness and how the servant leader or Scrum Master may
incur in the formation of self-organising and self-managed teams (Manz & Sims,
1987; Moe et al., 2008; Mahembe, 2010; Monteiro et al. 2011; Srivastava & Jain,
2017).

2.3 Teaching Scrum in Universities

Due to the increasing importance of Scrum in the software development industry,
various universities have decided to include Scrum-related content into the Com-
puter Science and Software Engineering curricula (Wallace et al., 2012; Mahnič,
2015; Pérez-Castillo et al., 2018). Consequently, course lecturers have had to
employ various teaching methods to ensure that students acquire the necessary
knowledge to work in software projects while using the Scrum framework. The
best-known teaching methods used to teach Scrum are lectures, gamification and
capstone projects.

Lectures are perhaps one of the teaching methodologies that teach students
about some specific topics. However, some researchers have stated that that it is
neither practical nor rewarding for the students to learn Scrum through traditional
lectures (Viljan, 2010; Kropp and Meier, 2013; Mahnič, 2015).

Gamification, on the other hand, has shown benefits for the learning of the stu-
dents. Some of the most popular games employed to teach Scrum are: SCRUMIA
(von Wangenheim et al., 2013), the LEGO Game (Paasivaara et al., 2014), teach-
ing Scrum using Minecraft (Schäfer, 2017), Scrum Hero (Peripolli Souza et al.,
2017) among many others.

Each of these teaching methods has displayed both advantages and disadvan-
tages. Nevertheless, capstone project courses have proven to be highly effective
for teaching Scrum and allowing the students to learn by doing (Goold and Horan,
2002; Chamillard and Braun, 2002; Dunlap, 2005; Mahnic, 2012; Kropp and Meier,
2013; Scharf and Koch, 2013; Zorzo et al., 2013; Valentin et al., 2015; ?; Souza
et al., 2015; Matthies et al., 2016; Bass et al., 2016; Hans, 2017; Matthies, 2018).
However, most of these capstone project courses rarely focus on teaching students
how to become a Scrum Master and do not empower them to assume the role of
the Scrum Master.

The few studies that have mentioned having a student acting as a Scrum Master
do not report much about the Scrum Master responsibilities, and there is not
much known about this role in capstone project courses (Scharf and Koch, 2013;
Paasivaara et al., 2013; Zorzo et al., 2013; Valentin et al., 2015; Bass et al., 2016;
Hans, 2017).

The capstone project course taught at Aalto University has also shown to
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have a significant impact on the learning of the students (Vanhanen et al., 2012;
Vanhanen and Lehtinen, 2014; Vanhanen et al., 2018; Paasivaara et al., 2017, 2018,
2019). Therefore, this course offers a proper set-up to study the role of the Scrum
Master in capstone projects, the contribution of complementary teaching methods
in the learning of Scrum Masters.



Chapter 3

The Capstone Project Course

This chapter briefly describes the capstone project course taught at Aalto Univer-
sity, Finland, in the 2018-2019 academic year. Section 3.1 describes the formation
of the teams and the student requirements to participate in this project. Sec-
tion 3.2 describes the role of the clients and the process of how the clients get
to participate in this project. Section 3.3 presents the educational goals for the
students who assume the role of the Scrum Master. Section 3.4 describes the
complementary teaching methods employed in this course to support the learning
of the students who act as a Scrum Master. Section 3.5 describes the software
development process followed throughout the course.

3.1 Students and Teams

Each team consist of several developers, one Scrum Master, one Product Owner
and one Coach. The Development Team typically consist of seven to eight Bachelor-
level computer science students who assume the role of developers 1. The Scrum
Master role 2 is typically filled by a Master-level computer science student. Before
enrolling in the course, Bachelor-level students should have taken some program-
ming and computer science courses, while the Master-level Students should have
taken the following courses: Software Engineering as well as Software Processes
and Projects. Furthermore, it is highly recommended for the Master-level students
to have taken the Requirements Engineering, Software Architecture, Software De-
sign and Modelling, as well as Software Testing and Quality Assurance courses.

The developers must allocate a total of 225 hours to the capstone project course,
while Scrum Masters have the opportunity to take a short (100 hours) or extended

1In this thesis, the term ”Developer” is strictly used to refer to students who assume the role of developers.
2In this thesis, the term ”Scrum Master” is used interchangeably with the term ”students” to refer to students

who assume the role of Scrum Master.

10
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(175 hours) version of the course. The short version requires Scrum Masters to
allocate all their time for activities related to the Scrum Master’s role (100 hours),
while the extended version provides the Scrum Masters with the opportunity to use
the additional number of hours (75 hours) for tasks related to the role of developer.
Table 3.1 shows the number of developers for each team.

Table 3.1: Size of the teams in the Software Project 3 course.

Team Identifier

K R P H G Q D C J F X T L

Number of Developers 8 6* 8* 7* 7* 5* 8 7 8* 7* 6* 8* 8*

* The Scrum Master was also a developer.

Teams are partially formed by the students and partially by the teacher. During
the first weeks, the developers and the Scrum Masters are asked to fill in a Google
sheet document with information related to time availability, the projects they
would like to work on, the technologies they know and the ones they would like
to learn, as well as the preferred working language. This information is used
to align the interests and time availability of the Scrum Masters with that of
the developers. Afterwards, the Scrum Masters and the developers can contact
each other and begin forming the teams. The Scrum Masters are only allowed to
recruit a maximum of five developers since the course lecturer assigns the other
three developers. The rationale behind this limit of five developers recruited by
the Scrum Master is to balance teams with different level of motivation. Finally,
the last two members to join the team are the Product Owner and the Coach.
The Product Owner is a person delegated by the client (see Section 3.2), while the
Coach is an alumnus who has completed the software project course in previous
years.

3.2 Clients

In order to participate in this capstone project course, the client must write a 2-4
page project proposal, following the template given by the course lecturer. The
proposal needs to include background information of the project, goals, potential
technologies to be used, legal issues, and if they choose, the support they are
able to provide to the team. This support could include training, workspaces,
technological infrastructure, refreshments, among others.

In this course, there were a total of 28 project proposals, of which, 25 were sub-
mitted by clients from different Finnish industries and the other three by Aalto’s
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university researchers. The students can choose which projects they want to work
on. However, the client has the last word and decides which team they want to
recruit. Further information on the role of the clients and how the course lecturer
procures the projects are presented on Paasivaara et al. (2019).

3.3 Educational Goals

The capstone project course taught at Aalto University has one educational goal
for the students who assume the role of the Scrum Master, which is to learn how
to act as a Scrum Master in a software project.

3.4 Complementary Teaching Methods

The capstone project course employs the learning-by-doing approach, which aims
to teach the students through practical experience. In addition, this course employs
a variety of complementary teaching methods to ensure that students acquire the
required skills to become a Scrum Master. The complementary teaching methods
consist of four lectures, a two-day Certified Scrum Master® course, a Scrum Game,
four Experience Exchange Sessions (EESs), and coaching throughout the course.

3.4.1 Lectures

This course has a total of four lectures that are mainly focused on presenting the
practicals aspects of the course as well as teaching the basic principles of Scrum.
The first lecture is used to present the course practicalities to the students. In this
lecture, topics such as the course requirements, educational goals, basics of Scrum,
project topics are covered. This lecture also is intended to formally introduce the
Scrum Masters to the developers and present the Quality award of the course. The
second lecture presents the principles of Scrum, and introduce the artefacts that
are required by the course, such as a time-tracking report, suitable Definition of
Done, the project overview and the technical overview reports. The third lecture
focus on describing the Scrum Master’s role to the students. Finally, the fourth
lecture allows clients to pitch their projects and have a face-to-face discussion with
the teams.

3.4.2 Certified Scrum Master Course

The official two-day Certified Scrum Master® course is provided by a Finnish
professional training company. This course is intended to prepare the attendees
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for applying Scrum in the world of work. The format of the class is highly in-
teractive and requires active participation from all attendees. Before the course
starts, the students are asked to watch some videos about Scrum and read the
Scrum Guide�(2016), the Agile Manifesto and Agile Principles. During the two-
day training, the students should work collaboratively with other participants in
the class. The course design and structure reinforces Scrum values and princi-
ples through practice. There are many exercises and activities that challenge the
thinking and doing of the attendees. After the two-day course is done, the students
should take an online test that allows them to obtain the official CSM® certificate.

3.4.3 Scrum Game

The Scrum Game is an activity that teaches Scrum to the students by building a
LEGO® city. The main focus of this activity is to apply Scrum in order to help
teams build the LEGO® city (Paasivaara et al., 2014). Nevertheless, the Scrum
Game in this capstone project course allows the teams to gather for the first time
before the start of the project. The Scrum Game also provides the student, who
assumes the role of the Scrum Master, the opportunity to perform as a Scrum
Master for the first time.

3.4.4 Experience Exchange Session

This course has a total of four EESs which consist of various 15-minute debates.
Each debate is organised to have at least three tables of discussion, and each table
brings together some representatives of the teams. The EESs also have at least
one visitor from industry who would join one of the tables. The topics discussed
in these EESs are generally related to the challenges the teams face during the
project or topics that they would like to understand in more depth. Table 3.2
shows the topics discussed in the EES of this version of the course.

Table 3.2: Topics discussed during the Experience Exchange Sessions in the Software Project 3

EES 1* EES 2* EES 3� EES 4�

Trello Learning to test Selecting
technologies

Scrum Master’s Role

Project management
tools

Backlogs Technologies for web
applications

Technical debt

Studying new
technologies etc. in
the beginning of the

project

Testing and Scrum Most useful
technologies

QA Practices
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Table 3.2: Topics discussed during the Experience Exchange Sessions in the Software Project 3.
(continued)

EES 1* EES 2* EES 3� EES 4�

Product Backlog DoD 1 Practices for learning
new technologies

The Biggest
problems

Time tracking Estimation Planning the
implementation

The Biggest
achievements

Team building
activities

Automating tests Version control Knowledge transfer
to the client

Project/Sprint
Progress

Robot framework Teamwork

Implementation of
technologies

Design Communication

PO and Scrum DoD 2 Finalizing the
product

Amazon Web
Services

React Native testing Publishing an open
source project

Scheduling Sprints Firebase Outcome vs. vision

Distributed team
work

Assigning tasks and
working effectively

* Session targeted to Scrum Masters, though Developers could also attend.
� Session targeted to the Developers, though Scrum Masters could also attend.
� Session targeted to both Developers and Scrum Masters.

3.4.5 Coaching

Coaching is done by several students or alumni who completed the software project
course in previous years. The role of the Coach is to support Scrum practices, im-
prove working processes and methods, increase learning related to Scrum, decrease
the probability of project failure and to increase chances of project success. The
Coach also keeps the team focused on matters related to the requirements of the
course, i.e. following the Project Manual. Finally, the Coach also takes part in the
final grading of the team they are coaching. This version of the course had nine
Coaches, each of whom was expected to coach one, two or a maximum of three
teams.

3.4.6 Learning Diary

In addition to all the teaching methods supported by the course staff, the students
are required to write a learning diary, prior to the project reviews (three in total).
This diary should discuss at least three educational observations related to the use
of Scrum or working methods, and a summary of one’s main contributions.
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3.5 Software Development Process

The students participating in this course have the opportunity to develop a soft-
ware project for a real client while using Scrum as the main process framework.
As was mentioned in Section 3.1, the teams consist of the Development Team,
Product Owner and the Scrum Master. The Development Team is responsible for
developing the software and deliver potentially releasable increments of product
at the end of each Sprint. The Product Owner is responsible for maximising the
value of the product resulting from the work of the Development Team. The Coach
responsibilities are detailed in Section 3.4.5. The Scrum Master is responsible for
promoting and supporting Scrum as is defined in the Scrum Guide� (2016). How-
ever, the Scrum Masters of this course have to consider the modifications presented
in the Project Manual (Aalto, 2018).

The Project Manual helps the teams define their development process quickly,
and aims to ensure that all teams get practical experience in using software engi-
neering practices that are aligned with the educational goals of the course. Some
recommendations are given in the Project Manual include combining the Scrum
events into a single day, having Scrum Dailies at least once per week, as well as
having two exceptional Sprints, the first and the last Sprint.

The first Sprint also called Sprint 0 is intended for setting up the project, sign-
ing the contract with the client, outlining the product vision, building the Initial
Product Backlog, selecting the technologies, building the software architecture,
building the initial Definition of Done, and developing the first prototype. After
Sprint 0, teams start to work in their projects and start producing potentially
releasable increments of product.

The last Sprint is intended to focus on the completion of the product, fixing
possible bugs, handing over to the client and preparing the last demo for the course
staff.

Throughout the course, there are three different project review sessions, whose
primary goal is to monitor the status of the project and grade the teams. The
people in charge of qualifying the projects are the coaches and the Product Owners
who grade the teams based on their working practices and project progress.

This course also offers the student the opportunity for winning what is called
the Quality Award. This Prize is given to the project with the higher standards
of quality and intends to motivate the students for having high-quality software.



Chapter 4

Research Methods

This research can be characterised as an exploratory embedded case study with
multiple units of analysis (Teams) Runeson and Höst (2009); Runeson et al. (2012);
Brereton et al. (2008). The method for data collection employed in this research
was a mixed-method, which combine qualitative and quantitative methods (Rob-
son, 2011). In this thesis, the data were collected through interviews with the
Scrum Masters, surveys targeted at both Scrum Masters and developers, as well
as a content analysis of the course instructions and artefacts submitted by the
teams for the project reviews.

4.1 Data Collection

The data was collected through semi-structured interviews with Scrum Masters,
questionnaires targeted at both Scrum Masters and Developers, as well as data
collected from the course content and artefacts submitted by the teams for the
project reviews. The Aalto’s capstone project course had a total of 134 students,
who worked in 16 different projects. Unfortunately, it was only possible to inter-
view 13 of the 16 Scrum Masters. In total, the number of participants for this
study was 75 developers and 13 Scrum Masters. The number of participants in
each team can be observed in Table 4.1.

Table 4.1: Number of developers who responded to the questionnaires.

Team Identifier

K R P H G Q D C J F X T L

Number of Developers 6 5 6 6 5 4 7 5 7 6 6 6 6

16
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The surveys were used to collect data from the developers and Scrum Masters.
Both group of participants, developers and Scrum Masters, were asked to fill in the
questionnaires right after the last project review. The developers answered four
questionnaires with a total of 92 questions, while the Scrum Masters answered two
questionnaires with a total of 48 questions.

The interview was aimed at the Scrum Masters and lasted between 60 and 120
minutes. The 13 interviews were conducted during the three months following the
end of the course.

The data collected from the course content and artefacts, submitted by the
teams for the project reviews, was collected during the data analysed phase. This
data was used to confirm information related to the course and the interviews.

4.1.1 Questionnaires

The questionnaires used in this study are listed on Table 4.2. This table presents
the name of the questionnaires, the number of questions, the number of respon-
dents, and the characteristic evaluated in each questionnaire. All the question-
naires were answered on paper and subsequently transferred to Google Sheet doc-
uments.

Table 4.2: Questionnaires used in data collection.

Name of the
Questionnaire

Number of
Questions

Respondents Assessed
Characteristic

Servant Leadership
Questionnaire* (van

Dierendonck and
Nuijten, 2011)

25 75 Developers Authenticity,
Accountability,
Standing Back,

Humility, Forgiveness,
and Empowerment.

Team Effectiveness
Questionnaire�

(Larson and
LaFasto, 2001)

9 75 Developers and
13 Scrum Masters

Team Effectiveness

Teamwork
Questionnaire*

(Stettina and
Heijstek, 2011)

18 75 Developers Autonomy, Learning,
Redundancy, Shared

Leadership, Team
Orientation.

Scrum
Questionnaire�

40 75 Developers and
13 Scrum Masters

The Scrum Master’s
Stances, Commitment

and Development
Team Activities.

* Questionnaire filled in by the developers.
� Questionnaire filled in by the developers and the Scrum Masters.
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4.1.1.1 Servant Leadership Questionnaire

In this study, the questionnaire created by van Dierendonck and Nuijten (2011)
was used to assess the servant leadership of the Scrum Masters. This questionnaire
was selected among many others because, in the literature review conducted by
van Dierendonck (2011); Green et al. (2015), it was observed that the questionnaire
designed by van Dierendonck and Nuijten (2011) aligned nicely with the Scrum
theory and values. In addition, this questionnaire is one of the few that have been
tested in a Scrum environment Holtzhausen and Klerk (2018).

The original questionnaire was modified by replacing the word ’My Manager’
by the word ’The Scrum Master’. In addition, two of the eight characteristics
evaluated in the questionnaire were removed because the questions did not fit well
into the context of a capstone project course. Therefore, the questionnaire used
in this study evaluated the following six characteristics: Accountability, Standing
Back, Humility, Forgiveness, Empowerment and Authenticity. Table 4.3 presents
a brief definition of each one of the six characteristics of the servant leader. These
definitions are derived directly from van Dierendonck and Nuijten (2011). The
questionnaire can be found in the Appendix D.2.

Table 4.3: Definition of the six characteristics of a servant leadership assessed in this study.

Characteristic Definition

Accountability An accountable servant leader is able to hold
people accountable for their actions and

responsibilities.
Standing Back A servant leader with ’standing back’

qualities is related to give priority to the
interest of others and provide enough

support and credits.
Humility A humble servant leader dares to admit that

one has strengths and weaknesses.
Forgiveness A servant leader who shows ”forgiveness” is

associated with the acceptance of errors as
part of the job, and understanding that

mistakes can enhance learning. It is about
forgiving people instead of punishing them.

Empowerment A servant leader with ”empowerment”
qualities encourage teams to be

self-organising and give each individual a
sense of personal power.

Authenticity Authenticity is expressing oneself in ways
that are consistent with inner thoughts and

feelings.



CHAPTER 4. RESEARCH METHODS 19

4.1.1.2 Team Effectiveness Questionnaire

In this study, the questionnaire used in Mahembe (2010) was used to assess the
team effectiveness of the Development Team. This questionnaire was selected
among others because the Team Effectiveness Questionnaire originally created by
Larson and LaFasto (1989); La Fasto and Larson (2001) has been used in several
studies and its effectivity have been tested several times (Moe et al., 2008; Karhatsu
et al., 2010; Hoda et al., 2013; Srivastava and Jain, 2017; Monteiro et al., 2011).
In addition, this questionnaire is one of the few that have been tested in a Scrum
environment (Holtzhausen and Klerk, 2018).

The Team Effectiveness Questionnaire was originally developed by La Fasto
and Larson (2001) as an open-ended questionnaire and thereafter adapted by Lar-
son and LaFasto (1989) into a closed-ended questionnaire. However, in this study,
the sample questionnaire of the Team Effectiveness Questionnaire employed in
Mahembe (2010) was used to assess the team effectiveness of the Development
Team. The original questionnaire modified by replacing the word Team Leader by
the word Scrum Master. Team effectiveness questionnaire intends to measure the
state of the group as a performing unit, as well as the impact of the group on its
members. The questionnaire can be found in the Appendix D.3.

4.1.1.3 Teamwork Questionnaire

In this study, the questionnaire developed by Stettina and Heijstek (2011) was
used to assess the teamwork of the Development Team. This questionnaire was
selected among others because this is perhaps the only questionnaire that has been
utilised to assess the teamwork in a capstone project (Stettina and Heijstek, 2011;
Poženel, 2013).

Therefore, the questionnaire used in this study evaluated the following six
characteristics: Accountability, Standing Back, Humility, Forgiveness, Empower-
ment and Authenticity. Table 4.3 presents a brief definition of each one of the six
characteristics of the servant leader. These definitions are derived directly from
van Dierendonck and Nuijten (2011).

The Teamwork Questionnaire was originaly created by Moe et al. (2009) as an
open-ended questionnaire and thereafter adapted by Stettina and Heijstek (2011)
into a closed-ended questionnaire. The Teamwork Questionnaire assesses the fol-
lowing five characteristics: Autonomy, Learning, Redundancy, Team Orientation
and Shared Leadership. Table 4.4 presents a brief definition of each one of the six
characteristics of the servant leader. These definitions are derived directly from
Moe et al. (2009). The questionnaire can be found on the Appendix D.4.
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Table 4.4: Definition of the five characteristics of teamwork assessed in this study.

Characteristic Definition

Shared leadership It is the ability of the team to rotate the
leadership role to the persons with the key
knowledge, skills or abilities for solving a
particular issue at any moment. Shared

leadership also refers to the ability to make
decisions as a team avoiding individual

decision-making.
Team Orientation It refers to giving higher priority to the

collective goals rather than individual goals.
Redundancy It refers to the capacity of the team to do

other’s job.
Learning It is defined as the capacity to learn new

skills, which help the team members create a
versatile team capable of solving a wide

variety of problems.
Autonomy It refers to the capacity of the team to avoid

external influences to make decisions on the
way the team works. as individuals but also

learn as a team.

4.1.1.4 Scrum Questionnaire

This questionnaire was designed based on the list of activities and responsibili-
ties undertaken by the Scrum Master that were identified and recommended by
Holtzhausen and Klerk (2018); Spiegler et al. (2018); Schwaber and Sutherland
(2016) and tacit knowledge of the author of this thesis. This questionnaire as-
sesses various attributes of the Scrum Team and some activities related to the
Scrum Master’s Stances. There are two versions of this questionnaire, the first
version was hand out to the developers, while the second version was hand out
to the Scrum Masters. Both versions of the questionnaires can be found in Ap-
pendix D.1.

The questionnaire was designed following recommendations from various sources,
and the questions were assigned with a 5-Point Likert Scale scored as 1=strongly
disagree, 2=disagree, 3=neutral, 4=agree, 5=strongly agree (Norman, 2010; Rob-
son, 2011; Jr and Boone, 2012; Joshi et al., 2015; Subedi, 2016).

4.1.2 Interviews

The Interview questions were formulated bases on the researcher experience in the
study area and from an extensive literature review.
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The semi-structured interviews were used to identify the relationship of the
Scrum Master with the DT and PO. In addition, the question related to the Scrum
Master responsibilities, teamwork, the software process were asked, in order to
identify the main responsibilities and impact of the Scrum Master in the project.
One of the questionnaires was built by the researcher whom This questionnaire
has as objective to identify different activities that were performed mainly by the
Scrum Master, some by the DT and just couple by the PO throughout the project.
In addition, the question related to the Scrum Master responsibilities, teamwork,
the software process were asked, in order to identify the main responsibilities and
impact of the Scrum Master in the project.

In total this course had 16 Scrum Masters. However, it was possible to interview
only 13 Scrum Masters. One of the Scrum Master is the researcher of this thesis,
and he decided to answer the question and write down their answers on paper. The
interview was a semi-structured interview (Robson, 2011). However, the interview
was divided into three different sections, as follows Project and Process, Scrum
Master Role, and Learning. These sections are aligned to respond to the research
questions. Nevertheless, each section is divided into topics, which are used for the
researcher as themes (Saldaña, 2015) in the data analysis.

4.1.3 Content Analysis

The course content that was shared with the students throughout the course and
the artefacts submitted by the teams for the project reviews such as slides, demo,
as well as the process overview document, were analysed with the purpose of
confirming the information provided by the Scrum Masters during the interviews.

4.2 Data Analysis

The quantitative data was analysed in R (R-Foundation, 2019), whereas qualita-
tive data was analysed in (Atlas.ti, 2019). For the qualitative analysis, a set of
codes were implemented according to Saldaña (2015).

4.2.1 Questionnaires

Frequency analysis and a median analysis of the survey data were performed (Jr
and Boone, 2012; Joshi et al., 2015; Clason and Dormody, 1994). The question-
naires on servant leadership and teamwork were analysed through an analysis of
frequency and analysis of means, while the questionnaires on team effectiveness
and scrum were analysed through an analysis of means.
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4.2.2 Interviews

The interviews were transcribed non verbatim and uploaded to atlas.ti for its
analysis. The documents were coded following the guidelines provided in Saldaña
(2015); Robson (2011).

4.3 Threats to Validity

The validity of this study will be evaluated following the guidelines proposed by
Runeson et al. (2012). Thereby, construct validity, internal validity, external va-
lidity and reliability will be considered.

4.3.1 Construct Validity

Construct validity reflects what extent the operational measures that are under
study truly represent the researcher goals and its correlation with the research
question (Runeson et al., 2012). In this study, the construct validity was counter
by reviewing the material with the thesis supervisor, by collecting data from dif-
ferent sources including, surveys, interviews and content analysis of the course
instructions and artefacts created by each team. In addition, the construct valid-
ity was counter by implementing a factor analysis of the Scrum questionnaire, and
by using questionnaires that have been used in Scrum context previously.

The interviews were reviewed with the supervisor of this thesis and piloting it
with one alumnus who attended the course during the 2017-2018 academic year.
The interviews were also slightly modified during the first interviews as some
questions were irrelevant and other more relevant questions emerged during the
process.

The questionnaire used to evaluate teamwork, team effectiveness and service
leadership are questionnaires that have been previously used in Scrum environ-
ments. Nevertheless, some of these questionnaires were slightly modified to adapt
the content of the questions to the context of this course.

A thread for the construct validity is that data were collected at the end of the
project, and it may have been difficult for the Scrum Masters to remember all the
details about the project and their experience.

4.3.2 Internal Validity

Internal validity is related to the examination of causal relationships (Runeson
et al., 2012). In this study, there were some developers that spent more time
working together with the Scrum Master, which could have created some bonds
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of fellowship. Therefore, the responses provided by the developers on the Scrum
Master’s performance might have been affected by these bonds.

4.3.3 External Validity

External validity is concerned to what extent can the findings being generalised,
and to what extent the findings of the research are of interest to other people
outside the investigated case (Runeson et al., 2012). This case study is intended
to be generalised for capstone projects in general. However, the cultural context
could affect external validity. This study was held in a Finnish university, and
the results of this thesis are mostly representative of students within the Nordic
cluster described at House et al. (2004); Special Eurobarometer 471 - “Fairness,
inequality and inter-generational mobility” (2018).

4.3.4 Reliability

Reliability examines to what extent the data and analysis are dependent on the
specific researcher (Runeson et al., 2012). The Cronbach’s alpha was calculated to
measure the internal consistency of the instrument utilised for data collection as
is recommended by several authors (Subedi, 2016; Gliem and Gliem, 2003). The
results of the Cronbach’ alpha are shown in Tables 4.5 to 4.7. However, according
to Tavakol and Dennick (2011), although Cronbach’s alpha is a good indicator
of reliability, this does not mean that the test is completely reliable, and some
variables, such as length and dimensionality of the test could affect the reliability.

Table 4.5: Crobach’s alpha factor for the Servan Leader Questionnaire.

N◦ Questions Attribute Cronbach alpha Mean

3 Accountability 0.78 4.11

4 Authenticity 0.44 4.13

7 Empowerment 0.82 4.61

3 Forgiveness 0.56 5.10

5 Humility 0.88 4.93

3 Standing.Back 0.47 4.66

Table 4.6: Crobach’s alpha factor for the Teamwork Questionnaire.

N◦ Questions Attribute Cronbach alpha Mean

3 Autonomy 0.15 3.49
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Table 4.6: Crobach’s alpha factor for the Teamwork Questionnaire. (continued)

N◦ Questions Attribute Cronbach alpha Mean

3 Learning 0.58 4.02

4 Redundancy 0.55 3.57

4 Shared.Leadership 0.49 3.77

4 Team.Orientation 0.75 3.95

Table 4.7: Crobach’s alpha factor for the Team Effectiveness Questionnaire.

N◦ Questions Attribute Cronbach alpha Mean

11 Team.Effectiveness 0.69 5.75



Chapter 5

Role of the Scrum Master in a
Capstone Project

This chapter aims to identify the responsibilities assumed by the Scrum Master
in a capstone project. The results presented in this chapter are based on data
obtained from the interviews with the Scrum Masters, surveys of Scrum Masters
and Developers, as well as data collected from the course content and artefacts
submitted by the teams for the project reviews. Section 4.1 describe in more
detail the data collection process.

The results are presented as follows.Section 5.1 presents and discusses the re-
sults regarding the servant leadership qualities of Scrum Masters. Section 5.2
presents and discusses the responsibilities undertaken by Scrum Masters in the
Software Project 3 course. Section 5.3 presents and discusses the most common
challenges faced by the Scrum Masters during the project.Section 5.4 summarises
the results of this chapter in terms of the research questions one.

5.1 Scrum Master as a Servant Leader

This section assesses the role of the Scrum Master as a servant leader through the
Servant Leader Questionnaire designed by van Dierendonck and Nuijten (2011).
This questionnaire evaluates six characteristics of the servant leader: Accountabil-
ity, Authenticity, Empowerment, Forgiveness, Humility, and Standing Back. A
brief definition of each term can be found in Table 4.3.

In this section, the results related to the servant leadership of the Scrum Mas-
ter for the whole Software Project 3 course are presented in are first presented
fig. 5.1,and then the results of servant leadership for each Scrum Master are pre-
sented in Figure 5.2.

25
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The results of the Servant Leader Questionnaire presented in Figure 5.1 show
that more than 80% of the respondents perceived that the Scrum Masters displayed
relatively high Empowerment, Forgiveness, Humility, and Standing Back. However,
less than 80% of the respondents perceived that the Scrum Masters displayed
Accountability and Authenticity.

Figure 5.1: Servant Leadership evaluation, NDev = 75, 6-Point Likert scale: (1) strongly disagree
to (6) strongly agree.

The results of the Servant Leader Questionnaire presented in Figure 5.2 show
that almost all the teams had a similar perception of the Scrum Master as a servant
leader. However, it seems that the perception of Authenticity and Accountability
varied more than any other characteristics.

Authenticity has been described by van Dierendonck and Nuijten (2011) as
the ability to express the ”true self”. It means that a servant leader should be
open to the team and be able to express and share internal emotion and feelings.
Therefore, the author of this thesis presumes that it might have been difficult for
developers to answer the questions related to Authenticity since these questions
inquired about the feelings and emotions of the Scrum Masters, characteristics
that are difficult to evaluate if people do not spend enough time working together.

Accountability has been described by van Dierendonck and Nuijten (2011) as
the ability to make the team members accountable for their actions and work.
The results presented in Figure 5.2 show that at least four teams had more than
30% respondents perceived that the Scrum Master displayed low Accountability.
It seems that Scrum Masters were not utterly able to empower the team members
to make their own decisions and to remain accountable for their own task. As
is shown in Appendix C, questions 25, some developers felt that they were not
wholly committed to the task they had to complete.
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Figure 5.2: Servant Leadership evaluation by teams, number of respondants by teams in Ta-
ble 4.1, 6-Point Likert scale: (1) strongly disagree to (6) strongly agree.

An exceptional case observed in Figure 5.2 shows that the Scrum Master of
Team Q lacked Humility and Empowerment. This particular case could be bet-
ter explained with the results of the interviews and the data collected from the
artefacts submitted by the team for the project reviews.

The interview revealed that this Scrum Master was the only Scrum Master
who had a major discussion with the team members, and it was required that he
apologise to them afterwards. Moreover, the Scrum Master of team Q also was
one of Scrum Masters who assumed the role of developer, and it was found in the
time tracking report, submitted by the team, that he worked twice as much as the
rest of the team.

The Scrum master of the team Q was the only Scrum Master who did not
perceive the relationship with the Development Team as friendly-based. In addi-
tion, the discussion between this Scrum Master and the developers could have had
an impact on developers’ attitude. Smedes (1996) have studied the difficulty of
forgiven once something bad has happened. Smedes presents his findings through
the following words “The words stick like a nettle in our memory”).

Servant leadership was also evaluated through interviews with the Scrum Mas-
ters. During the interviews, the Scrum Masters were asked whether they perceive
themselves as a servant leader or not, and more than half responded that they did
perceive themselves as a servant leader:

"I perceived myself as a servant leader who was there to support the

team decisions and keeping track that the dev team was working in the

project."

-- Scrum Master, Team K --
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"I think I was more a servant leader than a manager. I was the person

of the team who has some extra things to do in order to facilitate

things to the team."

-- Scrum Master, Team R --

Some Scrum Masters also mentioned that at some point in the project, they
adopted a different role from that of a servant leader (e.g. manager or lead devel-
oper):

"I perceived myself more as a servant-leader, but at some point and in

some situations, I assumed the role of a manager."

-- Scrum Master, Team G --

"I was more like a lead developer, but after the team was able to do

things on its own I became more a servant leader."

-- Scrum Master, Team J --

Srivastava and Jain (2017) have found that the Scrum Master should be able
to adopt different leadership style throughout the project. It seems that the per-
ception of the Scrum Masters about their role as a servant leader matches closely
with the results of Srivastava and Jain. Several Scrum Masters adopted different
types of leaderships as a manager or team leader.

The instrument to assess servant leadership has not been used to measure
the servant leadership of the Scrum Masters in capstone projects. Nevertheless,
the instrument has been used by some Scrum Teams in South African industry
(Holtzhausen and Klerk, 2018)to measure the servant leadership of the Scrum
Masters. Therefore, the results of this study will be compared to the results of
Holtzhausen and Klerk to evaluate whether the Scrum Masters in capstone projects
are able to fulfil their role as a servant leader compared to Scrum Masters in the
industry.

Figure 5.3 shows that the Scrum Master in capstone projects embraced servant
leadership just as well as any Scrum Master in industry. In this comparison, it
is noticeable that accountability would need to be improved, and it would be
necessary that Scrum Masters entrust more responsibilities to the developers.

Overall, the Scrum Masters in Software Project 3 course showed that they have
all the characteristics of a servant leader to some extent. In addition, the Scrum
Masters in the Software Project 3 course exceed the results showed by Holtzhausen
and Klerk (2018) in three of the six dimensions: Empowerment Standing Back and
Authenticity, while Accountability was rather lower than the results presented by
Holtzhausen and Klerk. Therefore, it can be concluded that the Scrum Masters
of this capstone project course are true servant leaders.
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Figure 5.3: Servant Leadership evaluation and comparison with Holtzhausen and Klerk (2018),
Software Project 3 Course NDev = 75 vs Holtzhausen and Klerk = 93, 6-Point Likert scale: (1)
strongly disagree to (6) strongly agree.

Accountability needs to be improved because having higher accountability might
lead to a more self-organising team. Authenticity was difficult to assess because
in the context of the capstone project course people do not work together and
do not get to know each other very well. Therefore, it is unrealistic to assess a
characteristic that is related to people’s feelings and emotions.

5.2 The Scrum Master’s Stances

According to the Scrum Guide�(2016), the Scrum Master has specific responsi-
bilities to various stakeholders, including Development Team, Product Owner and
the organisation. However, it seems that many projects in industry, which use
Scrum as the main process framework vary Scrum in some way, and therefore, the
responsibilities of the Scrum Master (Diebold et al., 2015; Noll et al., 2017) vary
as well. In addition, the Scrum Masters in capstone projects have to assume some
responsibilities that are not mentioned explicitly in the Scrum Guide�(2016).

The following sections are structured as follows. First, the definition of each
stance is provided. Second, the activities carried out by the Scrum Masters, and
the experience of the Scrum Masters is presented.
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5.2.1 As a Method Champion

The Scrum Master as a Method Champion is the person who teaches Scrum,
organises the Scrum Events and meetings while making such events purposeful
and productive. Furthermore, the Scrum Master supports defining tasks and set-
ting goals, as well as discusses how to adapt the processes during retrospectives
(Spiegler et al., 2018).

A couple of Scrum Masters stated that they had difficulties making the team
understand the importance of the Scrum. Therefore, Scrum Masters had to discuss
this matter with the developers and explain the benefits of using Scrum in their
project:

"I tried like to coach the team by telling them why Scrum is important

and then ensuring that they follow Scrum."

-- Scrum Master, Team J --

The majority of Scrum Masters reported that during the Sprint Retrospectives,
most of them had to encourage everyone to participated and share their opinion
about the process. The most employed activities for moderating the Sprint Retro-
spective were the starfish and the use of post-it notes. However, some other Scrum
Masters opted for having a traditional meeting in which they directly asked par-
ticipants what went well, what did not go so well, and what needs to be improved:

"In the Retrospective we usually went around everybody, saying

something about the previous sprints, and then we look at the

retrospective from the Sprint before to evaluate if something was

improved."

-- Scrum Master, Team L --

"Most of the time we used the starship model so that everyone would

list their thoughts... and then we went around getting ideas. Then we

discussed and chose the most popular topics."

-- Scrum Master, Team T --

All the Scrum Masters reported that they organised the Scrum Events by the
book. In general, the Scrum Masters found the Scrum Events easy to organise.
However, it was not the case throughout the project, as most of the Scrum Masters
reported that planning and moderating Scrum Events were more difficult at the
beginning of the project. Nevertheless, these events became easier to organise
towards the end of the project. Therefore, it was part of the Scrum Masters’
responsibilities to plan the Scrum events and to make these events purposeful:
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"It was easy to plan the Scrum events. Every other Thursday, we had the

"Sprint change day". In the beginning, it was confusing, but after a

couple of Sprints, it became routine... All the Scrum events were held

on the same day."

-- Scrum Master, Team G --

Less than half of the Scrum Masters reported that they constantly asked the
Product Owners for feedback on the product. The Scrum Masters also inquired
the Product Owner about the vision of the project:

"I was responsible for asking for constant feedback from the client."

-- Scrum Master, Team X --

"We were working together[Development Team, Scrum Master and Product

Owner] from the start, and it helped us figure out the vision of the

project and improve the motivation of the team.."

-- Scrum Master, Team J --

The results collected from the Scrum Questionnaire shows that Scrum Masters
assumed responsibilities of a Method Champion. In appendix C, questions five,
six and eight, it can be seen that most of the developers perceived that the Scrum
Masters organised and moderated the Scrum Events.

5.2.2 As a Protector

The Scrum Master as a Protector protects the team from inappropriate requests
from the Product Owner or external people (Spiegler et al., 2018).

In this capstone project, there are not many stakeholders involved in the
project. Therefore, most of the request to the Development Team came from
the Product Owner. Over half of the Scrum Masters reported that the Product
Owner did not have a strong need for the team to deliver, and they were fine with
the increments delivered by teams every Sprint.

Only a few Scrum Masters reported that the Product Owners were trying to
persuade the team to deliver more than the team was able to deliver. Therefore,
the Scrum Masters had to assume the role of a Protector and discuss with the
Product Owner and the Development Team about this conduct, and help them
to understand that the team should take only the number of items the developers
are able to deliver per Sprint:

"The relationship with the Product Owner was nice. Sometimes the Product

Owner was trying to tell the development team what to do. He was pushing

the team to diminish the story point deliberately."

-- Scrum Master, Team Q --
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"I would not want to order the team to take fewer items... but I told

them[the team], you cannot always take a little too much... But I think

there was some pressure from the Product Owner... because I feel at the

beginning of the project, at some point he[Product Owner] was a little

bit disappointed with how much the team got done."

-- Scrum Master, Team J --

Few Scrum Masters reported that the Product Owners were commenting on
the technologies and were telling the developers what to do. In this case, the
Scrum Masters took action and discussed with the Product owner on the amount
of advice they could provide, thus preventing the Product Owner from making
technical decisions for the Development Team:

"The Product Owner did not know the boundaries that well... he wanted

to comment on the tech... but that was solved with proper communication

with him, like where he should be acting and where he should not."

-- Scrum Master, Team F --

5.2.3 As a Coach

The Scrum Master as a Coach uncovers which kind of behaviour is missing in a
team to improve teamwork provides feedback and helps teams to find out what they
wish to change and how to do so, as well as foster teamwork and self-organisation
(Spiegler et al., 2018).

Several Scrum Masters stated they were aware of the importance of supporting
the team in finding solutions for themselves and avoiding providing direct answers
to their problems. The Scrum Masters also made the team push themselves to the
limits in order to develop a great product:

"The main challenge was to distance myself from the group leadership

role... and let the people lead themselves, because in the beginning a

lot of the time people had like really simple questions, and they just

came to me instead of trying to find the solution themselves, and that

is okay if you really need help... what should I do know, is not a

question that the Scrum Master should answer... what I did on these

situations, I said look, I cannot tell you what to do that is not my

role...then I explain my role."

-- Scrum Master, Team L --

Several Scrum Masters reported organising team-building activities such as
kick-off meetings, internal demos and internal hackathons. Some of these activities
were not planned intentionally but were a good reason to catch up with hours and
also keep the team together. The kick-off meetings were a good opportunity to get
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to know the team and start the project officially. The internal demos allowed the
developers to show their work to others, to share some personal accomplishments.
Hackathons, on the other hand, allowed the developers to work intensively sharing
a lot of time together, and it helped the Development Team produce software at
a fast pace, during last Sprints:

"After dailies ... we had this short demo that they demoed in three

minutes or something ... in that way we had small iterations also

inside the Sprint, and people gave peer feedback."

-- Scrum Master, Team F --

"We started to do hackathons after the project review two... we gather

at nine o’clock, and then we work until six o’clock in the evening."

-- Scrum Master, Team G --

Few Scrum Masters organised team building activities. Nevertheless, the lack
of team building activities was counter by some Scrum Masters who facilitated
working in the same office/room and having lunch/dinner during the working
hours:

"We worked together mainly in the university spaces, but we had like

between one and two days for working together... when we were working

together lower the barrier was for asking help and like discussing the

problems together."

-- Scrum Master, Team H --

Less than half of Scrum Masters mentioned the importance of having team
building activities during the project, and they mentioned that they have would
like to spend more time organising such activities. Nevertheless, a couple of Scrum
Masters tried to keep a high team spirit, and it was part of their duties:

"[major accomplishments] Getting the team together... and creating the

team spirit."

-- Scrum Master, Team F --

The results collected from the Scrum Questionnaire show that, in general,
most of the developers perceived that the Scrum Masters promoted team building
activities (see Appendix C, question 37)

Over half of Scrum Masters claimed that they were able to create a self-
organising team. One proof of this is that the Scrum Masters had to be absent
during the day they supposed to have the Scrum Events (Sprint Planning, Review
and Retrospective). Nonetheless, teams were able to hold the Scrum Events by
themselves. In addition, teams were able to work independently, to make decisions
by themselves and to develop potentially releasable increments of the product every
Sprint:
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"The team was able to understand Scrum pretty well and lead the Scrum

Events even without my presence."

-- Scrum Master, Team Q --

5.2.4 As a Change Agent

The Scrum Master as Change Agent changes habits and foster agility. This stance
helps the team to develop a mindset that makes the team not being afraid of failure
Spiegler et al. (2018).

Most of Scrum Masters state that they encouraged teams to follow good prac-
tices through the implementation of automated testing, continuous integrations,
style checkers, pull request, pair programming and other practices that nurture
agility. Most of these practices helped to support the ”Definition of Done” (DoD)
and keep the quality of the product high:

"As a Scrum Master, I tried to encourage the team to implement

automated testing, to use version control, define style checkers and

some other practices."

-- Scrum Master, Team K --

Several Scrum Masters claimed that they also helped the team understand that
failure is part of the process:

"Most people[developers] was quite young and inexperienced, and it was

really useful for them to learn. You know that you can ask questions,

you can talk about things, you don’t have to be right, it doesn’t

matter if you are wrong, you can make mistakes, everybody is there to

support each other."

-- Scrum Master, Team L --

The results collected from the Scrum Questionnaire show that most of the
developers perceived that the Scrum Masters promoted agile practices within the
Development Team (see Appendix C, question 3).

5.2.5 As an Impediment Remover, Networker and
Knowledge Enabler

The Scrum Master as an Impediment Remover eliminates work blockages for the
team, and it includes to make all the information available for the developers, let
the team know what they have to work on (transparency), resolve conflict between
team members, diminish the scarcity of skills, and solve issues with the tooling
(Bass, 2014; Overeem, 2016). The stance of the Scrum Master as an Impediment
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Remover could be complemented with two of the stances proposed by Spiegler
et al. (2018), which are the Scrum Master as a Networker and the Scrum Master
as a Knowledge Enabler. These two instances refer to the fact that the Scrum
Master helps the Development Team to connect with relevant stakeholders, from
within and outside the organisation, as well as identifies which knowledge the team
needs, and support the team to acquired such knowledge. The Scrum Master also
nurture a culture of iterative learning.

Several Scrum Masters reported that the teams lacked knowledge on some
of the required technologies. Therefore, some Scrum Masters decided to organise
workshops with the help of the client. Furthermore, some Scrum Masters organised
small sessions in which they taught some of the technologies to the developers:

"I created a small crash course for web development and held it for the

team, and in a few hours, everyone got a grasp about what web

development and HTTP servers work."

-- Scrum Master, Team P --

"We had him[Product Owner] helping us in a way he held a workshop kind

of how they do things[unit testing] at client’s company and so on."

-- Scrum Master, Team F --

Only a few Scrum Masters encouraged the Development Team to connect with
people within the client’s company in order to ask questions and get some feedback
about the product.

"We worked together with the PO in order to have some workshops lead by

the developers of the company... It was also useful because some of the

people who were giving the workshops came to the project review and

provided some feedback about the product."

-- Scrum Master, Team K --

Two Scrum Masters reported that they had to help Development Team and
Product Owner to redefine the goal of the project due to in these two projects the
teams were working with hardware and unfortunately the hardware did not work
as intended.

"Only after we see the data from the sensors and realised that they

were actually not sending any useful data. That’s when we discarded

them[sensors]... it took us a while to be convinced that it was a

problem that needed to be fixed because of course, it was the original

idea of the whole project to use the sensors... [we] finally understood

that we could not use them[sensors] anymore."

-- Scrum Master, Team L --
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The Scrum Masters reported that they had to find a workplace for the Devel-
opment Team. In some cases, the client allowed the Development Team to work
in their offices. However, in some other cases, the Scrum Masters had to search
and reserve the rooms at the university.

"I reserved a room each time. There is this Aalto Space application

where you can reserve rooms, so we always met a little bit prior

usually in the CS lobby and then I look for the room... The office was

always different, but it worked pretty well. We still had a similar

room most of the time. Of course, it was a little bit hassle, but I

think it worked pretty well."

-- Scrum Master, Team X --

The result from the Scrum Questionnaire also show that most of the developers
perceived that the Scrum Masters helped the Development Team to resolve conflict
and tried to make all the information available for the Development Team(see
Appendix C, question 36 and 13 respectively).

5.2.6 As a Sprint Planner

The Scrum Master as a Sprint Planner helps the Development Team to select
and estimate the Sprint Backlog Items. The Scrum Master supports the Product
Owner to identify the most valuable requirements and help the development team
in the decomposition of Product Backlog item in tasks (Bass, 2014).

Almost all the Scrum Masters stated that they held the Sprint Planning ac-
cording to the Scrum Guide �(2016). In addition, Some Scrum Masters reported
that this meeting was beneficial for helping the developers to identify the required
task to develop each of the Sprint Backlog Items:

"I think it[effort estimation] was useful, at least from my point of

view, sometimes it was accurate, sometimes it was not accurate at all

but... after all, I don’t think that the estimation or the estimated

points that we got out from it, those were not the real value, but the

real value was in the discussions that came out from the estimation."

-- Scrum Master, Team G --

Some Scrum Masters reported that they tried to facilitate the identification
of dependencies among the required task. Nevertheless, only one Scrum Master
stated that he took an active role in helping the team to identify these dependencies
during the Sprint Planning:
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"We became quite good at the planning thing, mainly because some of the

screw-ups for dependencies kind of thing we had... what we started

[implementing a tool to visualise] the dependencies of the items and it

was not just like pulling the items [people wanted to work on], it was

more a discussion, and then they assign the items together."

-- Scrum Master, Team F --

The result from the Scrum Questionnaire also shows that most of the develop-
ers perceived that the Scrum Masters facilitated effort estimation activities (see
Appendix C, question 18). Furthermore, several Scrum Masters stated that they
began to feel more confident about the effort estimation over time:

"We were having problems with the [effort] estimations at the

beginning, but after a couple of Sprints, they felt more confident with

the effort estimations."

-- Scrum Master, Team X --

Few Scrum Masters stated that they encouraged the grooming of the Product
Backlog Items before the Sprint Planning. Some other Scrum Masters did the
re-estimation only when it was required:

"There was not much Product Backlog Refinement going on within the

Sprint by the Product Owner, so we basically do that together[during

the Splint Planning]."

-- Scrum Master, Team L --

5.2.7 As a Helicopter

The Scrum Master, as a Helicopter knows who has the right skills for a certain
task (Spiegler et al., 2018).

In this capstone project, Few Scrum Masters knew some students before the
team was formed. Therefore, these Scrum Masters were aware of the capabilities
of the developers:

"We had a group of friend, and all of us were going to take that

course...let’s try they always look for Scrum Master volunteers, let’s

try, if one of us is Scrum Master then we can have additional people

in, and it worked out. So I volunteered to be a Scrum Master."

-- Scrum Master, Team L --

On the other hand, one Scrum Master reported that he took advantage of
the kick-off meeting to create a Skill Matrix, which helps him to identify the
competencies of each team member from the beginning of the project. Other
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Scrum Masters stated that they were aware of the skills of some of them because
these developers were really active during the project, and took big responsibilities
related to the technological part of the project:

"We had the DevOps guy setting up the whole infrastructure."

-- Scrum Master, Team G --

"We had the continuous integration and the pipelines and stuff, but

they were built because one of the guys is a professional and knows

what to do."

-- Scrum Master, Team C --

5.2.8 As a Discipliniser on Equal Terms

The Scrum Master as a Discipliniser on Equal Terms supports teams to keep
to the rules, ensures that the team focus on relevant topics, and make sure the
team attend the meetings, as well as nurture a culture of non-hierarchical spaces
(Spiegler et al., 2018).

Few Scrum Masters had to set some kind of team rules within the Scrum Team.
Some of these rules included avoiding side conversation during the Scrum Events,
punctuality and replying to the matters posted in the communication channels,
and discuss all the issues related to the project in English.

"We decided to discuss some internal rules to help the team. These

rules included being on time, speak in English about all the matters

related to the project and answer to the questions asked in

Telegram[communication channel]."

-- Scrum Master, Team K --

The result from the Scrum Questionnaire also shows that most of the developers
perceived that the Scrum Masters encouraged the developers to attend the Scrum
Events (see Appendix C, question 7).

5.2.9 As a Manager

The Scrum Master as a Manager has different eaning in different studies Overeem
(2016); Noll et al. (2017). However, in this thesis, the role of the Scrum Master
as a Manager is defined as the person who assigns the task to the developers and
reports the work time to the course staff.

Several Scrum Masters openly accepted that they acted as Managers at some
point of the project, and they were telling people what to do. The Scrum Masters
who took this role said that it was necessary to tell the developers what to do
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at the beginning because of their lack of experience. Nevertheless, the Scrum
Masters that acted as a manager, reported that they did not stick to this role
during the whole project, and they were moving to a more servant leadership style
of management:

"I try to do as little as I could with the code itself. I wrote only a

few lines of code, but I was telling what to do pretty much. So, even I

did not participate in writing code, but I was still always telling "do

that", "do this", "don’t do that". At the beginning of the project, I

was hoping I would not need to control the programming, but the staff

was quite complex... many things were too difficult for second-year

students."

-- Scrum Master, Team P --

"I would still say that my role was not just like pure [Scrum Master],

and in some way, it was like a project manager... even if that’s not

really the way that it should be handled, that was just actually, the

way we actually got the team to perform really well... it was also

tricky because I was also in the team[as a developer]."

-- Scrum Master, Team F --

Activities related to the management of a project, such as reporting the status
of the project through formal presentations or documents, keeping track of the
working hours, were assumed by several Scrum Masters:

"Another thing I did was manage all the documentation required for the

course. However, even though the team was aware of the documentation, I

felt they did not know where all the documents were located."

-- Scrum Master, Team K --

5.2.10 As an Expert Leader

The Scrum Master as Expert Leader helps the development team solving technical
problems (Srivastava and Jain, 2017).

The Scrum Masters of this capstone project had the opportunity to work as a
developer and as the Scrum Master. Notwithstanding, the role of a developer was
optional for some Scrum Masters, but it was mandatory for some others. Therefore,
some of the Scrum Masters who participated in the project as a developer were able
to help the team solving technical problems and maintain good software quality.

"at the end of the project, I actually was the lead refactor. I think I

used tens of hours just for refactoring and to clean up the code."

-- Scrum Master, Team R --
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5.2.11 As a Product Owner

The Scrum Master as Product Owner takes control of the Product Backlog at
some point in project Noll et al. (2017).

In this project, only framework Scrum Masters decided to prioritise the Product
Backlog at some point in the project. Nevertheless, The prioritisation was done
mainly, because the developers need to take care of some dependencies among
tasks, and it was not possible to work on some of the items with higher importance:

"We switch some task so that we had the dependencies more logic and not

blocking... We tried not to work in parallel in any way, but always try

to complete."

-- Scrum Master, Team F --

In addition, a couple of Scrum Masters reported that they added Product
Backlog Items to the Product Backlog. Nevertheless, these items were mainly
related to activities required for the project reviews.

5.2.12 As an Intermediary

This role is not mentioned in the literature. However, Scrum Masters of this course
acted as an intermediary between the Development Team and both, course staff
and the Product Owner.

Several Scrum Masters mentioned that they were acting as an intermediary
between the Development Team and the course Staff. These Scrum Masters were
also doing the presentation of the project in the project review. In addition,
less than half of the Scrum Masters reported that they acted as an intermediary
between the Product Owner and the Development Team:

"We were communicating to the PO through Telegram[communication

channel], but he did not like it very much. So basically I sent emails

to him."

-- Scrum Master, Team P --

"The only communication channel [with the product owner] that we had

were emails to the Scrum Master."

-- Scrum Master, Team X --

"We were communicating to the PO through Telegram[communication

channel], but he did not like it very much. So basically I sent emails

to him."

-- Scrum Master, Team P --
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Several Scrum Masters explicitly mentioned that they were encouraging and
supporting the team to ask Question directly to the Product Owner:

"Often if there was some problem they[developers] might be asked in the

Telegram chat[communication channel between the Scrum Master and the

Development Team]... when I did not have the answer, I said, you can

ask the PO...sometimes I took the ball and I ask the PO directly, but I

tried every time you can ask directly to the PO."

-- Scrum Master, Team G --

5.2.13 Summary and Discussion about the Scrum
Master’s Stances

Overall, the Scrum Masters promoted Scrum, organised the Scrum Events and
tried to make everyone to participate actively during the events. The Scrum Mas-
ters also tried to improve the process through the Scrum Retrospectives. However,
sometimes it was challenging to implement the changes proposed in the Retro-
spectives. The Scrum Master as a Method Champion also had to ask for feedback
from the Product Owners about the product in order to deliver something that
the Product Owner would like to have. The Scrum Master as a protector took the
initiative and discussed with the Product Owners about the boundaries between
the request are appropriate, and those are not. The Scrum Masters were aware of
the importance of teamwork and team spirit within the team. Scrum Masters or-
ganised team-building activities and tried to encourage the developers to provided
feedback to each other. The Scrum Masters also promoted self-organisation and
try to make the teams work independently.

Scrum Masters tried to instil agility into the Development Team. The Scrum
Masters also tried to make the team understand that failure is part of the process.
The Scrum Masters, as an Impediment Remover had several responsibilities to
fulfil. They tried to increased transparency, helped the developers to acquire the
required skills to develop the software. The Scrum Masters actively participated
in the Sprint Planning and tried to support the team with the effort estimation
activities. The Scrum Masters also intended to keep the Product Backlog in good
condition. The Scrum Masters organised activities to recognised the skills of the
developers.

The Scrum Masters encouraged the developers to attend the Scrum Events.
They also made sure that the developers were on time for the working sessions
and meetings. The Scrum Masters reported the status of the project to the stake-
holders. In addition, they reported the amount of time that the developers were
working on the project to the course staff. The Scrum Masters supported the team
to solve technical problems. The Scrum Masters added and re-prioritise some of
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the Product Backlog Items. The Scrum Masters also acted as an intermediary
between the Development Team and the stakeholders. Nevertheless, they were
encouraging the developers to communicate openly with the Product Owner.

Some of the responsibilities assumed by the Scrum Masters are not explicitly
mentioned in the Scrum Guide. Nevertheless, this responsibilities might be ben-
eficial for the project. Diebold et al. (2015) have suggested that the role of the
Scrum Master as a developer might be beneficial for strengthening the relation-
ship between the developers and the Scrum Master. Spiegler et al. (2018) have
identified that the Scrum Master should act as a Discipliniser on Equal terms in
order to keep the developers focus during the Scrum Events. Stray, Fægri and Moe
(2016) have stated that having some rules within the team may increase the sense
of commitments, and may have an impact on the team performance. Overeem
(2016); Noll et al. (2017) have identified that the Scrum Master can take some
responsibilities of a manager in a software project. Nevertheless, the Scrum Mas-
ter should not allow the project management duties to interfere with the Scrum
Masters responsibilities.

5.3 Challenges faced by the Scrum Master

In order to deeply understand the role of the Scrum Master in capstone projects, it
may be convenient to identify the challenges faced by Scrum Masters and the way
they react to them. Therefore, this section presents some critical challenges that
Scrum Masters face in this capstone project, which are grouped into the following
five categories: Product Owner, Development Team, Scrum Master as a Developer,
Product and Quality, and Course Requirements. The data used in this section was
collected through interviews and the Scrum Questionnaire (SQ) (see Section 4.1).

5.3.1 Product Owner

It seems like the personal relationship with the Product Owner was pleasant. All
the Scrum Masters described the Product Owner as a friendly and relaxed person:

"The Product Owner was quite active, and he was taking the team for

lunch sometimes. The Product Owner was really knowledgeable, and he was

a good motivation for the team members... He had a huge understanding

of Scrum."

-- Scrum Master, Team Q --

"The relationship with the Product Owner was quite friendly. He was

really open to the ides of coming from the team. I think he was happy

with the team itself."

-- Scrum Master, Team K --
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Although the relationship between the Scrum Master and the Product Owner
was friendly, there were some challenges that the Scrum Masters had to deal with
that were related to the Product Owner. The most prominent challenges were
the lack of vision of the product, the poor state of the Product Backlog and some
communication problems.

5.3.1.1 Vision, Product Backlog and Feedback

Over half of the Scrum Masters felt that there was not a real vision for the project
and the Product Owner was practically open to anything that the team could
be able to deliver. Another couple of Scrum Masters felt frustrated because the
Product Owner, and they had different levels of ambition, as well as they had
slightly different goals for the project:

"The ambitious level and maybe the level of vision that he and I had

for the project was different. For me, it felts kind of that I was like

pushing him a bit and also trying to push forward in a way and make it

more efficient and getting things to move quickly forward."

-- Scrum Master, Team F --

A couple of Scrum Masters also felt frustrated because the Product Owner did
not invest time on grooming the Product Backlog and it had to be done just before
the Sprint Planning:

"at least for my part, the main challenge was to teach the PO how to be

a PO, in a way, how to make him understand his role. We had a little

problem with our PO because he was mainly outside Helsinki. So he was

not on the client’s premises when we were developing the product in the

Helsinki facilities... there was little interaction, and I would like

to have more interaction with the Product Owner... I think our biggest

problem was that the PO did not take responsibility for the Product

Backlog. Instead, after the Sprint Review, we did the Product Backlog

Refinement, and I would have like that he would have done on his own

time and then we would have a complete list of what he wants to be

done."

-- Scrum Master, Team J --

Moreover, Several Scrum Masters perceived that the feedback provided by the
Product Owner was not critical enough, and it made it difficult for the team to
identify the features that needed to be improved.
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"Our Product Owner was a really relaxed and chill person. He really did

not have requirements for the project, that was also one challenge

because we have free hands... at the end of the project when we noticed

that there were so much undone, we did not get feedback on which parts

were the most important because he really did not have an opinion."

-- Scrum Master, Team R --

5.3.1.2 Communication

Several Scrum Master reported that communication with the Product Owner was
difficult. A couple of Scrum Masters also perceived that the Product Owner was
really busy, and they had only a limited amount of time for the project activities:

"He[Product Owner] was just too busy, and we had too little

communication."

-- Scrum Master, Team P --

Several Scrum Masters also reported that the Product Owners were working
on far away from the Development Team. Therefore, these teams only had the
opportunity to discuss face-to-face during the Scrum Events, and, in general, these
situations made it difficult for the team to communicate with the Product Owner:

"Maybe the biggest problems was that at one point the Product Owner was

not really available in any way, so we needed to improvise a bit, but

it turned out fine."

-- Scrum Master, Team C --

Another challenge, the Scrum Masters faced, was that some Product Owners
decided to keep the communication via email. Consequently, the development of
the project was slowed down because it was more difficult for the developers to
resolve doubts about the project requirements while making the Scrum Master act
as an intermediary.

5.3.2 Development Team

Most of the Scrum Master defined the relationship with the Development Team
as friendly-based. Humour was highlighted for at least four of Scrum Masters as
a valuable instrument that helps them to build a good relationship with the de-
velopers. However, in this capstone course, only one Scrum Master who described
the relationship with the team as completely professional:

"I think humour is good for the cohesion of the team. Somehow keeps the

motivation up."

-- Scrum Master, Team P --
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"The relationship with the team [developers] was really friendly. It did

not feel this kind of professional relationship."

-- Scrum Master, Team H --

Although the relationship between the Scrum Master and the Development
Team was friendly-based, there were some challenges that the Scrum Masters had
to deal with that were related to the Development Team. The most prominent
challenges were the lack of commitment and some communication problems.

5.3.2.1 Commitment

Almost all the Scrum Master reported that there were some developers who were
really active and committed to the project, while a few others were not. How-
ever, the Scrum Masters were aware that most of the developers had different
commitments and priorities throughout the project:

"There were some communication issues like, sometimes we usually tried

to tell the people that were not so active to be more active. Well,

sometimes it worked and sometimes it didn’t."

-- Scrum Master, Team T --

"People[developers] always said, ’Oh!, I do not have the time; so many

other courses going on at the same time’ and all the commitments that

take time, but maybe one kind of problem was that. Still, communication

among developers about what they are doing now, and they would do...was

not communicated quite well...The team communicate really well during

work time, but after the work, it was not that efficient...face-to-face

communication was good."

-- Scrum Master, Team D --

5.3.2.2 Communication

All the Scrum Masters reported having communication problems with the Devel-
opment Team. Scrum Masters felt that the developers were shy and sometimes it
was difficult to make them talk about issues or share their impression concerning
the project, and it was mainly reflected in Scrum Events:
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"Some of them were really shy. Sometimes, It was like pulling teeth

from them like "say something!", and they will say something, and it is

meaningful and important, but it was not natural for them to speak up.

As s Scrum Master it was also part of my role to make sure that they

also to speak up. It makes me feel uncomfortable, but the only way to

get their voices heard and that is if they speak up. So I tried to

encourage that as much as possible. Because there was quite a

difference in our team in the sense that some people were quite loud

and always had something to say, and some people did not speak at all."

-- Scrum Master, Team L --

"Retros[Scrum Retrospectives] were good when people were talking, but

again try to dig up stuff from the developer when they do not want

really to talk apart from few people that are the ones that talk."

-- Scrum Master, Team C --

5.3.3 Scrum Master as a Developer

In this course, not all Scrum Masters undertook the role of developers. However,
the ones who assume this role reported that it was rather difficult to separate
the role of the Scrum Master from the role of developer. Some Scrum Masters
were really excited about the technologies and the coding. Therefore, they had
wanted to invest more time developing the product rather than being the Scrum
Master. This enthusiasm about programming cause that some Scrum Masters
were occasionally telling people what to do:

"He perceived himself like something in between (manager and servant

leader). He was one of the best developers because he was an equal

piece in the decision-making process."

-- Scrum Master, Team H --

Some Scrum Masters try to keep a balance between those two roles and try to
assume the role of Scrum Master mainly in the Scrum Events, even in the Sprint
Planning. During the Sprint, they were focusing on activities related to coding:

"He was looking after the well-being of the team...He thinks it is

important to have soft skills in order to succeed as a Scrum Master

because the Scrum Master should communicate with the team. The Scrum

Master should be able to communicate the message to people with

different backgrounds."

-- Scrum Master, Team D --
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5.3.4 Course Requirements

In this course, a process overview and technical overview are required by the course
staff in order to know the status of the project. Several Scrum Masters reported
that keeping the documentation required by the course up-to-date required consid-
erable effort, in addition, some Scrum Masters felt that keep that documentation
was one of their responsibilities.:

"Another thing that I had to do was managing all the documentation

required for the course."

-- Scrum Master, Team K --

"I think there was a lot of documentation that did not come quite

naturally. I think like all these presentations and overviews of the

projects did not feel like we were writing it for us. it felt like we

were writing it for the course."

-- Scrum Master, Team H --

5.3.5 Product and Quality

The Scrum Masters also faced some challenges related to the quality of the soft-
ware. The ”Definition of Done” was not always easy to follow, and the Develop-
ment Team had to work extra to reduce the technical debt.

5.3.5.1 Definition of Done

The Definition of Done was something that represented a challenge for the Scrum
Teams at least at some point during the project. Almost half of the Scrum Mas-
ters think that the Definition of Done was difficult to follow especially at the
beginning because the developers lacked the knowledge to implement automated
testing, continuous integration and some other activities related to the quality of
the software:

"We discussed the Definition of Done Together...In the beginning, it

was maybe a little bit too much, because there were so many new things,

so being able to get something done, needed to maybe to be a little it

flexible with the definition of done because there were so many things

to learn...most of the people hadn’t used git, nobody had used

automated testing, nobody had done code reviews before the

project...[Consequently] at the beginning, we did not follow it[DoD],

but in the end, we followed quite well."

-- Scrum Master, Team H --
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"I think we were not able to fulfil the DoD, it was a bit inappropriate

for our workflow and therefore difficult to follow. Nevertheless, the

team tried to follow the definition of done, and we were getting better

at doing so."

-- Scrum Master, Team K --

5.3.5.2 Technical debt

Several Scrum Masters reported they accumulate technical debt during the project.
Some of the Scrum Masters thinks that it was caused by some bad architectural
decisions they made at the beginning of the project, while other Scrum Masters
think that it was caused by the inexperience of the developers. In any case,
the Scrum Masters had to encourage the Development Team to do some code
refactoring.

"In the beginning, we made a technical decision that simplified our

coding, but it wasn’t maybe done following best practices, and the

further they project got the more complex our code got and the more

technical debt we had and the slower we got...Then we decided to have a

refactoring Sprint."

-- Scrum Master, Team G --

"At the end of the project as we learnt so much during the project, the

code we coded in the start of the project wasn’t so clear and good than

the later code...we did quite a much refactoring at the end of the

project."

-- Scrum Master, Team R --

5.3.6 Summary and Discussion about the Challenges
faced by the Scrum Masters

It is evident that Product Owners in capstone project courses have different mo-
tivations towards the project, and the amount of time they have to invest is not
much. Some studies have identified that the clients from industry, in capstone
projects, agree on the importance of communication between teams and the clients
(Trent Jr and Todd, 2014; Paasivaara et al., 2018, 2019). Therefore, it seems that
it is the responsibility of the Scrum Master to encourage the Development Team
to discuss problems and new ideas with the Product Owner and the Development
Team.

Paasivaara et al. (2019) have determined that the main motivations for the
customers to participate in this capstone project are recruitment, getting the re-
sults of the project and research new technologies. Moreover, in Paasivaara et al.
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(2019), only two companies reported that their main objective was to get the
actual software developed. Therefore, it is clear that clients may have different
motivations that the students and their ambition for getting software completely
done are not as high as could be for the students.

The Scrum Masters who reported problems related to commitment mentioned
that they felt there were two sub-teams. One sub-team was formed by highly
motivated people who were participating actively in the project by attending to
the Scrum Events and working together, while the other part team was formed
by people who did not participate actively in the projects and worked most of
the time remotely. Having two sub-teams might be counterproductive because
not having the developers involved in the planning, and the development process
might diminish team orientation (Gulliksen Stray et al., 2011).

The problems related to the commitment of the developers were challenging to
solve. Because, either the Scrum Master or the developers had no control on some
of the activities that made difficult for the developers to participate actively in
the course, such as high academic load caused by other courses, or part-time jobs.
However, the lack of commitment might not be only caused by the lack of time
of the developers. Another reason for the lack of commitment might be related to
the lack of motivation of the developers. Some studies have shown that the Scrum
Master as a leader might improve the level of commitment of the developers Elloy
(2005); Mahembe and Engelbrecht (2013).

Communication problems, on the other hand, seems to be a complex problem
to solve and it is highly related to individuals and personalities. Some Scrum
Masters in this capstone project course tried to encourage a friendly environment
to support communication, and use humour as a tool for making people feel more
comfortable in the capstone project. Several studies have suggested that humour
have a positive impact on the relationship of the team members and might have
an impact on communication (Miller, 1996). Working together was also a practice
that was encouraged by the Scrum Masters, which might have a positive impact
on communication. (TEIRE, 1982) have stated that the fact of working together
does not benefit any team, what actually benefits the team is the act of interacting
with others and understand what is happening around with other members of the
team. Therefore, working together is a beneficial practice, but the Scrum Master
should also encourage people to communicate.

Several studies have identified some of the main challenges faced by students
in previous versions of this capstone projects Vanhanen and Lehtinen (2014); Paa-
sivaara et al. (2017, 2019, 2018) and it seems that lack of communication and
different levels of motivation have been a problematic topic that cannot be solved
easily. Nevertheless, it also seems that applying Scrum or any other Agile method-
ology will improve motivation and team cohesion naturally (??). In any case, the
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communication and commitment problems are problems that have not a single so-
lution and require the Scrum Masters to analyse, identify and approach the team
members that are struggling and helping to be part of the team. The positive side
of these problems in agile teams that use Scrum is that Scrum has different Sprints
that allow the developers to achieve goals in the short term and also Events that
help to communicate and identify problems together.

Some Scrum Masters highlighted that being a developer and Scrum Master at
the same time might have a positive impact because they felt more like part of the
team. However, assuming both roles as a developer and as a Scrum Master might
cause some difficulties for the students. According to the Scrum Guide�(2016) the
Scrum Masters should remain neutral in issues related to technologies and working
processes of the Development Team. However, because the Scrum Masters of this
course are likely the most experienced developers, they could feel tempted to give
their opinions and telling the people what they can do instead of coaching them
and help them find the solution by themselves.

It might be a good exercise to play roles and let the team clear who is talking
Scrum Masters or the developer. Nevertheless, it might be possible that the team
perform well, and they accomplish his goal without the separation of roles. How-
ever, it is essential to understand that the course is teaching Scrum, and part of
learning Scrum is to let the Development Team know the difference between the
responsibilities of each role. Again this is a trade-off between the success of the
project and the educational goals.

Holtzhausen and Klerk have highlighted the positive impact that combines the
role of the Scrum Master with the team leader role could have on the team effec-
tiveness. Diebold et al. (2015) reported that a couple of companies in industry
that having developers as Scrum Master works well with experienced developers
because of the better understanding about the technological part of the project,
and it might increase his acceptance with the rest of the Development Team.
Therefore, the fact that some students are taking the role of developers, which
might be perceived as the most senior developers within the team might be bene-
ficial, but again it is essential that the Scrum Master make the team understand
when they are acting as a Scrum Master and how they are acting as a developer.

The role of the Scrum Master as an Expert leader and as a Manager (See
Section 5.2) seems to be highly related to the challenges Scrum Master faced while
acting as a developer. It is difficult to evaluate the benefits and the drawback of
Scrum Master assuming the role of the Developers. However, Holtzhausen and
Klerk (2018); Diebold et al. (2015) have stated that merging the role of the Scrum
Master and the Team Leader could have a positive impact on team effectiveness.
However, having both roles might cause a conflict of interest if the Scrum Master
does not separate his role as a developer from his role as a Scrum Master during
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the Scrum Planning and effort estimation activities.
It seems that this feeling of extra work to fulfil the school requirements, it may

be caused by a misconception about the amount of documentation required in
agile methods. As is mentioned in Myklebust et al. (2014), some documents can
be generated automatically, or are an essential part of the planning meetings. In
addition, it is important to assess which documents are really required. Stettina
et al. (2012) also states the importance of evaluating the documents that are
required in the process. And if it is needed to discuss with the course personnel
about the documentation will be provided.

Overall, most of Scrum Masters were satisfied with the course, and their
achievements. However, it seems that at least half of the students perceived some
of the school requirements as an extra burden. In this project, teams were required
to present some evidence of their work to the course staff, in order to get graded.
Nevertheless, the documentation required by the course is highly related to the
Scrum process, and it is needed for communicating the status of the project to
the stakeholders (Lecturer, Coach, Product Owner). Therefore, the Scrum Master
and the Development Team should consider this documentation as a tool for com-
municating and analyse how the use of automated tools could facilitate sharing
information about the project processes and status.

5.4 Summary

The results of this chapter show that most of the Scrum Master in capstone projects
were perceived as a servant leader. However, the majority of Scrum Master lacked
”accountability”, and thus it was difficult for them to make the developers respon-
sible for their own work.

The Scrum Masters had to give up the role of servant leader at some stages of
the project because they had to assume some control over the situation in order
to solve some of the challenges they faced.

Scrum Masters in a capstone project assumed many of the responsibilities men-
tioned in the Scrum Guide�(2016) (see Table 7.2). However, The Scrum Masters
also adopted some responsibilities that are not explicitly mentioned in the Scrum
Guide�(2016), but are generally assumed by Scrum Masters in industry. The
Scrum Masters also faced some challenges that required them to assume different
roles and adopt new working practices.



Chapter 6

Scrum Master’s Contribution to
the Development Team

This chapter aims to identify how successfully the Scrum Masters contributed to
the teamwork and the team effectiveness of the Development Team. The results
presented in this chapter are based on data obtained from the interviews with
the Scrum Masters, surveys of Scrum Masters and Developers, as well as data
collected from the course content and artefacts submitted by the teams for the
project reviews (see Section 4.1).

The results are presented as follows. Section 6.1 presents and discusses the
results regarding the assessment of teamwork within the Development Team. Sec-
tion 6.2 presents and discusses the results regarding the evaluation of team effec-
tiveness within the Development Team.Section 6.3 summarises the results of this
chapter in terms of the research questions two.

6.1 Teamwork

This section assesses the teamwork of the Development Team through the Team-
work Questionnaire designed by Stettina and Heijstek (2011). This question-
naire evaluates five characteristics of teamwork: Autonomy, Learning, Redundancy,
Team Orientation, and Shared Leadership. A brief definition of each term can be
found in Table 4.4.

In this section, the results related to the teamwork of the Development Team
for the whole Software Project 3 course are presented in are first presented fig. 6.1,
and then the results of teamwork for each team are presented in Figure 6.2.

The results of the Teamwork Questionnaire presented in Figure 6.1 show that
more than 65% of the respondents had a favourable opinion about Learning, Team
Orientation and Shared Leadership, while less than 15% of the respondents had
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a negative opinion. On the other hand, less than 65% of the respondents had a
favourable opinion about Redundancy and Autonomy, while more than 15% of the
respondents had a negative opinion.

Figure 6.1: Teamwork evaluation, NDev = 75, 5-Point Likert scale: (1) strongly disagree to (5)
strongly agree.

The results presented in Figure 6.2 show that the opinions about Shared Lead-
ership were mostly favourable. Nine teams had more of 60% of the respondents
with a favourable opinion, while five teams had more than 50% of the respondents
with a neutral-negative opinion.

Shared Leadership assesses whether or not all participants are involved in the
decision-making process Moe et al. (2009). Therefore, this neutral opinions may
suggest that the Scrum Master micromanaged the Development Team to some
extent. As was described in Section 5.2.9 some of the Scrum Masters acted as a
Manager at some stages of the project, and they were telling the people what to
do. Another possible explication for these strong neutral opinions is that perhaps
there were only a small group of developers making the decision for the whole team,
and the Scrum Masters were not able to make everyone to participate actively in
the decision- making.

High Team Orientation suggests that the team have a lively discussion and that
everything is discussed. It also suggests that team members are interested in the
work of others (Moe et al., 2009). The results presented in Figure 6.2 show that ten
teams had more than 60% of the respondents with a positive opinion about Team
Orientation, while the other three teams had more than 40% of the respondents
with a neutral-negative opinion. As was mentioned in Section 5.3.2, the Scrum
Masters found it challenging to make all the team members communicate and share
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their thoughts and opinions. This behaviour may be stronger in some teams,
and this might cause some teams to have a negative opinion about the Team
Orientation of the team.

Negative opinions about Learning might be caused by not having Sprint Retro-
spectives, or not having Sprint Reviews (Moe et al., 2009). The results presented
in Figure 6.2 show that all the teams except one had more than 60% of the re-
spondents with a positive opinion about Learning, while the only team with a low
perception about Learning had more than 40% of the respondents with a neutral-
negative opinion. These results suggest than the Scrum Masters did organise the
Sprint Reviews and Sprint Retrospectives.

Figure 6.2: Teamwork evaluation by teams, number of respondants by teams in Table 4.1, 5-Point
Likert scale: (1) strongly disagree to (5) strongly agree.

The low level of Autonomy reflects that the Scrum Masters had difficulties
protecting the team from external interferences (Moe et al., 2009). The results
presented in Figure 6.2 show that eight teams had less than 60% of the respondents
with a positive opinion about Learning, while five teams had more than 60% of
the respondents with a positive opinion. As was mentioned in Section 5.3.2.1
the Scrum Masters found difficult to make the developers completely commit to
project because they had no control over the compromises the developers had to
other courses in the university or their jobs.

One team excelled in Autonomy with 80% of the respondents with a positive
opinion. This high Autonomy may be related to the fact that this Scrum Master
was the only one that mentions that at some in the project he discussed with the
Product Owner about the need to let the team be more independent:
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"The Product Owner knew the boundaries[between the Development Team and

the Product Owner]. He knew that he shouldn’t take part in the

tech[technological part of the project], but still, he wanted in some

way comment on the tech... it was kind of this weird split on how much

he knew about the whole thing, but I think that was solved with proper

communication with him. Where he should be active and where he shouldn’t

and so on."

-- Scrum Master, Team F --

Additionally, this Scrum Master asked the developers to work on the client’s
premises in order to separate the studies from the project and create a ’working
mode’ mentality while working on the project.

Low levels of Redundancy reflect the difficulties of the Development Team to
establish a proper cross-functional team (Moe et al., 2009). The results presented
in Figure 6.2 show that only four teams had more than 60% of the respondents
with a positive opinion about Redundancy, while six teams had more than 50% of
the respondents with a neutral-negative opinion.

Although the results collected from the Scrum questionnaire showed that the
developers perceived they could have performed any activity within the team, the
results of the Teamwork Questionnaire do not agree with the Scrum Questionnaires
responses (see Appendix C, question 27).

The results of this study are pretty similar to the results presented by Poženel
(2013). The study carried out by Poženel has been done in a capstone project
course taught in Slovenia. Figure 6.3 show that the Development Team in both
capstone project courses exhibited similar characteristics.

Figure 6.3 depicts that the levels of Autonomy, Redundancy and in both cap-
stone projects are acceptable. Learning and Team Orientation were perceived
positively by the developers. Shared leadership, on the other hand, was perceived
lower in the Software Project 3 course. Appendix B also shows the comparison
between Poženel’s study and each team in the Software Project 3 course. How-
ever, the differences in teamwork do not vary dramatically between projects. It
might suggest that the contribution of the Scrum Master to the teamwork is pretty
similar for each team.

Overall, the contribution of the Scrum Masters to the teamwork of the De-
velopment Team is more than acceptable, although it could be improved. The
Scrum Masters contributed by organising the Scrum Events, promoting discus-
sions among the team members and involving everyone in the decision-making
process. However, it seemed that the Scrum Masters contributed to a lesser extent
to protect the team from external interferences and to promote a cross-functional
team.
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Figure 6.3: Teamwork evaluation and comparison with Poženel, Software Project 3 Course NDev

= 75 vs Poženel = 159, 5-Point Likert scale: (1) strongly disagree to (5) strongly agree.

6.2 Team Effectiveness

This section assesses the team effectiveness of the Development Team through the
Team Effectiveness Questionnaire. The Team Effectiveness Questionnaire intend
to measure the state of the group as a performing unit, as well as the impact of
the group on its members.

In this section, the results related to the team effectiveness of the Development
Team for the whole Software Project 3 course are presented in fig. 6.4, and then
the results of the team effectiveness for each team are presented in Figure 6.5.

The results of the Team Effectiveness Questionnaire presented in Figure 6.4
show that developers and Scrum Masters had a very favourable opinion about team
effectiveness. In both cases, more than 85% of the respondents had a favourable
opinion about team effectiveness.
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(a) NDev = 75 (b) NSM = 13

Figure 6.4: Team Effectiveness evaluation, Developers and Scrum Masters responses- 7-Point
Likert scale: (1) strongly disagree to (7) strongly agree.

The results presented in Figure 6.4 shows that the opinions about team effec-
tiveness were mostly favourable. Eleven teams had more of 75% of the respondents
with a favourable opinion, while only two teams had less than 75% of the respon-
dents with a neutral-negative opinion.

Figure 6.5: Team Effectiveness evaluation by teams, number of respondants by teams in Table 4.1
(the Scrum Masters also responded to the questionnaire), 7-Point Likert scale: (1) strongly
disagree to (7) strongly agree.

Mahembe and Engelbrecht (2013) has stated that servant leadership fosters
team effectiveness if the team members feel committed to their work. Holtzhausen
and Klerk (2018) has also stated that all the dimension of the Scrum Master as a
Servant leader, except forgiveness, have an impact on Team Effectiveness.

Section 5.1 showed that the Scrum Masters of this study were perceived as
servant leaders, and Figure 6.6 shows that the level of commitment of the Scrum
Team was perceived positively by more than 90% of the respondents. Thus, the
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contribution of the Scrum Masters to the team effectiveness could be considered
significant.

Figure 6.6: Level of commitment of the Scrum Master, Product Owner and Development Team,
NDev = 75 and NSM = 13, 5-Point Likert scale: (1) strongly disagree to (5) strongly agree.

Based on the statements of Mahembe and Engelbrecht (2013); Holtzhausen
and Klerk (2018), it is possible to conclude that in the Software Project 3 course,
the Scrum Masters exhibited servant leadership traits and it might have an impact
on the team effectiveness.

6.3 Summary

The results of this chapter show that the opinion of the Development Teams about
their teamwork was rather positive. Learning, Team Orientation and Shared lead-
ership were the most prominent features showed by the Development Teams. Au-
tonomy and Redundancy were the aspects that had a more negative opinion. The
contribution of the Scrum Masters in organising the Scrum Events, promoting dis-
cussions among the team members and involving everyone in the decision-making
process were essential for strong teamwork.

The opinion of the Development Teams and Scrum Masters about their team
effectiveness was highly positive. In addition, the Scrum Masters were perceived as
servant leaders and the commitment of the member of the Scrum Team was really
high. Therefore, having a Scrum Master with servant leader traits and having
high levels of commitment within the team have a positive impact on the team
effectiveness of the team.
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Overall, the results of this Chapter suggest that the role of the Scrum Master
contributes successfully to the teamwork and the team effectiveness of the De-
velopment Team. The Scrum Masters promote an environment that allowed the
developers to be self-organising.



Chapter 7

Teaching Methods and Lessons
Learnt

This chapter aims to assess the contribution of the complementary teaching meth-
ods, employed in the Software Project 3 course, to the learning of the students
on how to become a proficient Scrum Master. This chapter also aims to identify
the lessons learnt by the students who assume the role of the Scrum Master in the
Software Project 3 course. The results presented in this chapter are based on data
obtained from interviews with Scrum Masters, surveys of Scrum Masters and De-
velopers as well as data collected from the course content and artefacts submitted
by the teams for the project reviews. Section 4.1 describe in more detail the data
collection process.

The results are presented as follows. Section 7.1 presents and discusses the
opinion held by the Scrum Masters concerning the teaching methods employed
by the course staff for teaching students to become a Scrum Master in a software
project. Section 7.2 presents and discusses the results related to how the Scrum
Masters applied Scrum throughout the course and how this experience contributes
to their learning. This section also presents and discusses the results regarding
the lessons learned by the students assuming the role of the Scrum Masters in a
capstone project course.Section 7.3 summarises the results of this chapter in terms
of the research questions three.

7.1 Complementary Teaching Methods

This section assesses the complementary teaching methods employed in the Soft-
ware Project 3 course. This course employed a variety of complementary teaching
methods to ensure that students would acquire the required skills to become a
Scrum Master. These complementary teaching methods consists of four lectures,

60
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a two-day Certified Scrum Master® course, one Scrum Game, four Experience Ex-
change Sessions (EESs), and Coaching throughout the course. Section 3.4 present
and describes the complementary teaching methods in more detail.

7.1.1 Lectures

This course has a total of four lectures. However, two lectures do not teach any-
thing about Scrum. On the contrary, these two lectures introduce the practical
aspects of the course, present Scrum Masters to the Bachelor-level students, and
allow clients to pitch their projects. Nevertheless, one lecture focuses entirely on
Scrum. Notwithstanding, Scrum Masters were asked to share their impressions
about all the four lectures (see Section 3.4.1).

Although not all the lectures of the Software Project 3 course discussed topics
related to Scrum or how to become a proficient Scrum Master, the Scrum Masters
were asked to share their impressions about all the four lectures.

In general, the Scrum Masters did not have a strong opinion about the lectures.
Still, it seems that Scrum Masters are aware of the importance of these lectures
for setting up the course and discuss practical aspects of it.

In practice, traditional lectures are still used to teach Scrum. However, it has
been shown by several researchers that it is neither practical nor rewarding for
the students to learn Scrum through traditional lectures (Viljan, 2010; Kropp and
Meier, 2013; Mahnič, 2015).

Although it seems that traditional lectures are not the best teaching method
for teaching Scrum to the students, these lectures are needed for presenting the
course practicalities and also for teaching Scrum to the Bachelor-level students.

7.1.2 Certified Scrum Master Course

The two-day Certified Scrum Master® course is offered by a professional training
company. This course is intended to prepare the attendees for applying Scrum in
the world of work (see Section 3.4.2).

All the Scrum Masters stated that the two-day Certified Scrum Master® course
was one of the most valuable and rewarding teaching methods employed in this
capstone project course. Several Scrum Masters acknowledged that this training
gave them the right tools and skills to be a Scrum Master in the capstone project
course.

"I think that the Certified Scrum Master training was maybe the best

one. It covered quite much and quite deeply."

-- Scrum Master, Team C --
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Another Scrum Masters saw this training as a suitable prelude for the LEGO
game activity:

"The [two-day Certified Scrum Master\textsuperscript{\textregistered}

course] was the best for learning how to be a Scrum Master. In addition,

the Lego game allows me to use the skills that I acquire during the

Certified Scrum Master\textsuperscript{\textregistered}."

-- Scrum Master, Team D --

Scrum Masters opinions suggest that this session was relevant for their learn-
ing, and they were highly satisfied with the two-day training. Furthermore, as
mentioned in section 3.4.2, the attendees of this training had to take an online test
that serves to reinforce the lessons learnt during the training.

Overall, The two-day Certified Scrum Master® course was designed by profes-
sionals in industry, and their main goal is to provide the attendees with the skills
required to assume the role of Scrum Master in the world of work. Therefore, this
training might be suitable also for Scrum Master in capstone Projects.

7.1.3 Scrum Game

The Scrum game is an activity that teaches Scrum to the students by build-
ing a LEGO® city (Paasivaara et al., 2014). Nevertheless, this activity allows
Scrum Masters to apply some of the knowledge acquired during the Certified
Scrum Master® training and to apply the Scrum framework while building a small
LEGO® city (see Section 3.4.3).

Some Scrum Masters reported that this activity was beneficial because it al-
lowed them to interact for the first time with the developers, and it was their first
team-building activity as a Team.

"The Lego game was a good opportunity to get to know the team and get a

first impression of them."

-- Scrum Master, Team K --

Other Scrum Masters liked the learning by doing approach of the Scrum Game,
which required the whole team to work together on something tangible. Further-
more, this game was perceived as a challenging experience that tested the skills of
Scrum Masters in a safe and dynamic environment.

"The Lego game was really useful because it was teaching Scrum in

practice, and it was also a great team-building event... I just learn

through practice. Of course, there were also practical activities in

the Scrum Master training, but I rather prefer the Lego Game. In the

Lego game, I noticed that being a Scrum Master was really complex, and

even at that moment, the team was having problems building only Legos."

-- Scrum Master, Team P --
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Other Scrum Masters also stated that this activity is necessary for the course
and teach Scrum very effectively and efficiently:

"Acting as a Scrum Master in that game was really valuable... In the

Lego Game, we learnt something in two-three hours that otherwise would

take from one to three sprints to learn. Everybody who works in IT

should have to do that game... This activity is really necessary for the

sake of this course."

-- Scrum Master, Team L --

Although this activity was perceived positively by most of the Scrum Masters,
there were a couple of Scrum Masters who did not like the activity, since this was
the third time they were playing the Scrum Game, one as a developer and two as
a Scrum Master.

There was also one Scrum Master who did not like the way the Product Owner
of this activity forced the team to fail. However, this opinion contradicts that of
other Scrum Masters who found it to be beneficial that the Product Owner tried
to make the team Fail. As emphasised by Paasivaara et al. (2014), this game tries
to emulate a stereotypical Product Owner by inserting planned confusion into the
game in order to increase the learning opportunities of the students in what she
calls a form of Aha experience.

The LEGO® game is an all-embracing teaching method that facilitates the
learning of Scrum. This activity allows the participants to become familiar with
the roles, events, artefacts, and values of Scrum. The benefits of this activity were
clearly seen in the responses of most Scrum Masters whose opinions coincide with
the results of Paasivaara et al. (2014); Gama (2019) who have shown that student
perceived this game as fun and engaging, and it made the learning more enjoyable.
Steghöfer et al. (2017) have suggested not to use this teaching method in isolation.
Instead, it is suggested to use this teaching method as an introduction to Scrum
before a capstone project.

Overall, the Scrum Game was enjoyed by all the Scrum Masters, and it was
perceived as a great team-building experience. In addition, this activity was an
excellent opportunity for the students to officially act as a Scrum Master for the
team and to apply the knowledge acquired in the Certified Scrum Master® course.

7.1.4 Experience Exchange Sessions

The purpose of the Experience Exchange Session (EES) is to allow students to
share knowledge. Nevertheless, these sessions also aim to create an atmosphere of
knowledge sharing among Scrum Masters (see Section 3.4.4).

During the first EES, which is mainly targeted at the Scrum Master, the course
lecturer encouraged students to create a Slack channel to exchange ideas and to
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promote mutual learning about the role of Scrum Master. However, the data
collected from the Slack Channel showed that almost no knowledge was exchanged
among the Scrum Masters. Only five questions were posed in this channel between
October 16th and November 5th. Thereafter, there was no activity occurred in
Slack.

Over half of the Scrum Master felt that the discussions in the EESs contributed
little to their learning. Moreover, these Scrum Masters mentioned that it was chal-
lenging to discuss the topics properly due to the lack of knowledge of the attendees,
and some Scrum Masters think that it might have been better to have workshops
or have facilitators with more knowledge about the topics under discussion:

"I did not like them at all personally, ... I think it was a bunch of

people trying to discuss stuff that had no idea about the stuff they

were talking about, so the conversations were not really good. It would

have needed facilitators that actually known about these topics to be

useful...but some of the team members found those discussions useful to

get a little bit of perspective, and that is the point of

them[EES\textquotesingle s] as well."

-- Scrum Master, Team L --

"The EESs I felt that sometimes they were good, but they were mostly

more like a discussion forum... I saw that it was really hard for

them[attendees] to participate when they don't know what to talk

about... In my opinion, I think, it could be better to have workshops

instead of the EES, and of course, it will be better to have hands-on

workshops, so the people get to do something, so that they can connect

the practice into theory."

-- Scrum Master, Team D --

Less than half of the Scrum Masters shared favourable opinions about these
sessions. These Scrum Masters mentioned that the EESs were an excellent oppor-
tunity to share with other teams and hear about the status of other projects:

"The EESs were good to discuss the problems with other people and hear

what was happening in the other teams."

-- Scrum Master, Team G --

"The EES were not really good. I did not see value on those

sessions....One pro of these sessions is that you can see the progress

of other teams...I think more concrete or demanding stuff could help

improve those sessions. Scrum Masters should be there and discuss more

in-depth, and not just general things."

-- Scrum Master, Team F --
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The Scrum Masters also proposed some ideas to improve the EESs such as
having workshops, having all the Scrum Masters participating in the EESs to
promote more in-depth discussions instead of discussing many general topics.

The author of this thesis participated in three EESs, and it was observed that
the attendees did not take notes of any kind or followed up on the topics that they
had proposed for discussion. It was also observed that most of the participants did
not have a strong opinion or sufficient knowledge to provide valuable insights on
the proposed topics under discussion. Nevertheless, in this session, there were a
couple of Scrum Masters who participated actively and were sharing their opinions
and promoting discussion among the tables of discussion.

In these sessions, there was always at least one person from industry joining
the discussion. However, each EES was organised to have at least three tables of
discussion, thus making it difficult for the visitor from industry to share knowledge
with all the participants at the same time. Moreover, the topics discussed in these
sessions covered various areas of knowledge, and the visitor from industry was
perhaps unable to promote a more in-depth discussion on each of the proposed
topics. Section 3.4.4 present more details about the EESs and the list of topics
discussed in each session.

The experience with the Slack channel and the EESs clearly reflect that the
attendees were not open to exchange knowledge with the other students. In liter-
ature, it has been suggested that knowledge sharing is an attitude that cannot be
instilled in peoples minds, and several factors that affect the willingness to share
knowledge have been identified. Ipe (2003); Cabrera and Cabrera (2005); Wang
and Noe (2010) have identified several factors that can diminish knowledge sharing,
including social relationships between individuals, culture, technology, motivation,
and environment. Additionally, Wangpipatwong (2009); Luo (2009) have identi-
fied the factors that can affect the willingness of the students to share knowledge.
Some of the most relevant factors they identified are technological support (having
technological tools to contact other students), ability to share (confidence about
one’s ability to provide useful knowledge), degree of competition (the knowledge
possessed by individuals and how it is perceived as a personal advantage over the
other students), trust, self-worth sense (the ability to get feedback on previous
knowledge sharing experiences, and understanding about how much the shared
knowledge contributed to others’ work), and effective communication.

The factors identified in the literature indicate that creating an efficient knowledge-
sharing session requires analysing and modelling the environment in which the
knowledge-sharing occurs. Therefore, the Software Project 3 course would need to
analyse and design an environment where the EES participants feel motivated to
exchange their knowledge with other students.

Overall, the experience with the Slack channel in which the Scrum Masters
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did not share knowledge among them, seemed to be reflected in the EESs. It
seems that the students were unwilling to share knowledge, or perhaps they saw
no benefit in asking other students who might have the same or less knowledge
than themselves. However, based on the data collected in this research, it is not
possible to determine the root cause of the lack of knowledge sharing among the
Scrum Masters.

The topics discussed in the EESs are naturally complex and require knowl-
edgeable attendees. Therefore, the success of the EESs highly depends on the
attendee’s knowledge and motivation to share their knowledge. For this reason,
the attendees must prepare for these sessions by reading or researching the topics
to be discussed beforehand.

Knowledge sharing might be beneficial for the learning of the students assuming
the role of the Scrum Master, as it might lead to deeper learning. However, it
seems that it was difficult for the course staff to create an environment of open
discussion and motivation for knowledge sharing. Nonetheless, it seems like there is
an enormous potential in the EESs that remains to be exploited in future versions
of this capstone project course.

7.1.5 Coaching

The Coach should help the Scrum Master and the rest of the team with the use
of the Scrum and other non-technical issues. The Coach also should evaluate the
fulfilment of the work practice requirements listed in the Project Manual of this
course. This version of this course had nine Coaches, each of which was expected
to coach one, two or a maximum of three teams (see Section 3.4.5).

Most of Scrum Masters felt satisfied with the Coach. The Scrum Masters who
reported being satisfied with the role of the Coach commented that this role con-
tributed to the project in various ways. They stated that the Coach gave feedback
on the ”Definition of Done”, fostered quality and good practices, encouraged the
team to communicate openly with the Product Owner, helped the Scrum Master
to solve problems within the team and assisted the team in clarifying the goal of
the project:

"Sometimes also the Coach helped recognise some problems in the

meetings...The Coach was mostly pretty good. I think the Coach

understood the project and the team pretty well. He gave accurate advice

and directions towards the goal...The Coach from the beginning, he tried

to encourage quality assurance within the team."

-- Scrum Master, Team T --
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"We received a lot of help from the Coach, especially at the beginning

of the project when the initial Scrum Master quite the course. The

Coach helped us to figure out how to reorganise our work and how to

split responsibilities to cover the Scrum Master position up. The Coach

was really helpful because he was pushing us to ask questions to the

Product Owner about what he wanted from the project and what he wanted

us to do...The Coach was also helping us to find out what could be a

good definition of done...the Coach also encouraged the documentation

of the project and quality assurance."

-- Scrum Master, Team X --

A couple of Scrum Masters were also sceptical about the competence of the
person who was acting as Coach:

"I liked the Coach because he was Scrum Master for the same client the

year before, so it was quite helpful in order to understand the

client's working practices. I also asked him for more critical

feedback...it is not really clear to me how good the coaches are at

Scrum because it was like they only take the course once and then they

are ready to be a coach in the course."

-- Scrum Master, Team F --

Few Scrum Masters saw little benefit in having a Coach. These Scrum Masters
reported that the Coach mainly focused on the documentation and requirements
of the course. However, two of those stating that the Coach focused too much on
documentation were referring to the same coach:

"The coaching sometimes was fine, but not really that valuable. He was

just recently graduated and hasn't done coaching before, so maybe that

was why it wasn't too useful or valuable. He was more commenting on the

documentation and all the documents needed for the course rather than

practices themselves... Sometimes he was also present at the meetings."

-- Scrum Master, Team C --

Coaching is not easy, and it required highly competent people whit the nec-
essary skills to be a mentor. Devedzic and Milenkovic (2011) have found that
mentoring students may be challenging due to the expectations of some student
that they would be told what to do. Devedzic and Milenkovic also identified that
mentoring is effective only if it is limited to stimuli and directions for individual
and team exploration of relevant problems. On the other hand, the benefits of
mentoring in capstone projects have been studied in two studies. Taylor et al.
(2001) suggests that the role of the Coach should be adapted throughout the
project in response to the needs of the team. In addition, Taylor et al. suggest



CHAPTER 7. TEACHING METHODS AND LESSONS LEARNT 68

that Coaches should provide students with personal feedback about their perfor-
mance. In contrast, Rodŕıguez et al. (2016) have measured the impact of Agile
coaching on capstone projects and have shown that having a Coach increases the
coverage of software engineering practices. Rodŕıguez et al. also emphasised that
students receiving coaching obtained valuable insights about Scrum.

Both studies also showed the benefits of having a well-prepared Coach able to
collaborate with the team on non-technical matters. (Stettina et al., 2013) has also
identified the benefits of coaching for improving the performance of the student in
capstone project courses. Therefore, the course staff should pay more attention to
the role of the Coach and try to maximise the benefits of coaching.

Overall, coaching seems to contribute positively to the project and to the learn-
ing of the Scrum Master. The Coach helped the Scrum Masters to improve the
team’s processes, to communicate openly with the Product Owner and to foster
the quality of the project. However, it also appears that all the Scrum Masters
did not well receive the feedback provided by the coach about the course require-
ments. Therefore, it would be necessary to discuss with the Scrum Masters about
the responsibilities of the Coach to clarify that giving advice about the course
requirements is also part of the coach’s responsibilities.

7.1.6 Independent Study

In addition to all the teaching methods utilised in the Software Project 3 course,
all the student have the freedom to study independently. The Scrum Masters
reported that they used material provided by the course staff, material provided
during the two-day Certified Scrum Master® course and material found elsewhere.

Around half of Scrum Masters utilised the Hundermark (2015) booklet, pro-
vided by the professional training company, during the two-day Certified Scrum
Master® course, as a guide for organising the Scrum Events. Notwithstanding,
this booklet was mainly used at the beginning of the project because, after a
couple of Sprints, the Scrum Events became more natural to have and were some-
how internalised by the Scrum Master and the Scrum team. Among these Scrum
Masters, some of them reported that they were searching on the internet how to
conduct the Sprint Retrospectives.

"At the beginning of the course, I used the booklet provided during the

two-day training. I basically used the booklet to remember myself what

to do during the meetings."

-- Scrum Master, Team J --

"I learnt a couple of books about how to be a Scrum Master. Also, I

read a couple of chapters on how to hold a retrospective meeting and of

course, the scrum guides provided by the course staff and the small

booklet provided during the two-day training."
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-- Scrum Master, Team K --

Less than half of the Scrum Masters read some books and booklets related to
Scrum, such as Scrum and XP from the trenches, Agile Software development with
Scrum, Agile retrospectives and Facilitation Book, Scrum Primer. Conversely,
there were a couple of Scrum Masters who did not see any need to search for
information about Scrum, because they felt that already knew enough theory
about Scrum.

Overall, most of the Scrum Masters made use of a diverse set of materials
to be a better Scrum Master throughout the course. It was observed that some
Scrum Masters were more active than others reading material related to Scrum,
and trying out new ideas they got from literature. Therefore, independent learning
might contribute to the learning of Scrum Masters, as the material that was used
by the Scrum Masters was used as a guideline for being a Scrum Master.

7.2 Lessons Learnt by the Scrum Masters

This section attempt to identify the lessons learnt by the Scrum Masters during
the Software Project 3 course. The educational goal of this course is to teach the
students to act as a Scrum Master in a software project. Therefore, the students
are expected to assume the responsibilities of the Scrum Master stated in the
Scrum Guide�(2016). This course is also a great opportunity to learn some soft
skills that are required in order to act as a Scrum Master.

7.2.1 Motivation for Being a Scrum Master

Although this course is mandatory for Master-level the students who are in the
track of Software Engineering, more than half of Scrum Masters reported that they
had additional motivation for taking the course:

"I think this course is interesting. I like project courses anyway, I

like working with people... I learn a lot from them[capstone project

courses] and like them also, but it was also part of my Major, so it was

a compulsory course for me."

-- Scrum Master, Team H --

Once the project started, the motivation of the Scrum Masters was driven by
the possibility of winning the Quality Award, which is given to the project with the
higher standards of quality. However, after the top-five teams were nominated for
the Award, a couple of Scrum Masters whose team was in the top-five encouraged
their teams to work harder in order to win the Quality Award:
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"I think after Sprint one or two, we started to consider winning the

Quality Award...when we saw that we actually had a chance actually to

win it[Quality Award], then we wanted to win the award...I wanted to

come up with the idea that if we are able to spend maybe ten extra

hours, we might win the Award instead of coming second."

-- Scrum Master, Team F --

The Scrum Masters with low motivation were able to deliver the software to
the clients. However, these projects received the lowest scores in the course, see
Table 7.1.

Table 7.1: Final Grades of the Software Project 3 course.

Team Identifier

K R P H G Q D C J F X T L

Final Grades 60.7 53.5 45.8* 59.7 53.9 60.0 62.0 50.3* 58.4 62.0 52.0 61.2 54.5

* Scrum Master who reported not being motivated for taking the course.

Different levels of motivation for taking the course may not directly correlate
with the amount of learning or project success. Still, it is imperative to understand
the role of motivation in the learning of the students. In a previous study on
the difference in how the high and low performing students apply Scrum, it was
suggested that students with high motivation emphasised learning and aimed for
good grades. Therefore, they applied Scrum properly, as that was part of the
grading criteria (Paasivaara et al., 2017).

7.2.2 Learning by Doing

The complementary teaching methods presented in Section 7.1 are intended to
support and reinforce the learning of the students, who assume the role of the
Scrum Master, throughout the course. Nonetheless, the Software Project 3 course
intends to teach the students through practical experience.

The results presented in Section 5.1 show that the students learnt how to be
a servant leader in a Scrum environment. The students were able to support the
Development Team during the project by making each developer accountable for
his/her job, by allowing them to make decisions on their own, and by always giving
priority to the needs of the Development Team.

The results presented in Section 5.2 grouped the responsibilities assumed by
the Scrum Master under 12 stances. These responsibilities reflect some extent the
lessons learnt by the students assuming the role of the Scrum Master during the
Software Project 3 course. Thus, the Scrum Masters learnt to act as a: Method
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Campion, Protector, Coach, Change Agent, Impediment Remover, Sprint Plan-
ner, Helicopter, Discipliniser on Equal Terms, Manager, Expert Leader, Product
Owner, and Intermediary.

In addition, the educational goal of the Software Project 3 course is to teach the
students to act as a Scrum Master in a software project. Therefore, the students
are expected to fulfil the responsibilities of the Scrum Master mentioned in the
Scrum Guide�(2016). Table 7.2 lists the responsibilities explicitly mentioned in
the Scrum Guide�(2016). In this table, each responsibility stated in the Scrum
Guide�(2016) is mapped to the stance the Scrum Master must assume to fulfil
such a responsibility. The Table 7.2 show that the responsibilities mentioned in
the Scrum Guide�(2016) were fully covered by the Scrum Masters of this capstone
project course.

Table 7.2: List of the responsibilities listed in the Scrum Guide�(2016) and the Scrum Master’s
stances responsible for fulfilling such responsibilities.

Scrum Master responsibilities according to
the Scrum Guide�

The Scrum Master’s Stances

Promoting and supporting Scrum as defined
in the Scrum Guide

Method Champion

Ensuring that goals, scope, and product
domain are understood by everyone on the

Scrum Team as well as possible

Method Champion

Finding techniques for effective Product
Backlog management

Impediment Remover

Helping the Scrum Team understand the
need for clear and concise Product Backlog

items

Method Champion

Understanding product planning in an
empirical environment

Sprint Planner

Ensuring the Product Owner knows how to
arrange the Product Backlog to maximize

value

Sprint Planner

Understanding and practising agility Change Agent
Facilitating Scrum events as requested or

needed
Method Champion

Coaching the Development Team in
self-organization and cross-functionality

Coach and Helicopter

Helping the Development Team to create
high-value products

Several Roles Involved

Removing impediments to the Development
Team’s progress

Impediment Remover
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The learning of the Scrum Master about the relevance of the Scrum Events
was evident. Half of the Scrum Masters found the Sprint Retrospective and the
Daily Scrum as the most beneficial events.

"The daily Scrum really improve our general communication in coming up

with issues that everyone might have."

-- Scrum Master, Team X --

"Scrum Retrospectives were the most rewarding mainly because it could be

seen that we have improved our working methods and well the dailies were

really useful."

-- Scrum Master, Team P --

Over half of the Scrum Masters reported that they became increasingly familiar
with the dynamic of the Scrum Events. Therefore, the time they spent organizing
and having these events was less towards the end of the project.

The results presented in Chapter 6 show the contribution of the Scrum Masters
to the teamwork and team effectiveness of the Development. It is showed that
the Scrum Master had the capability to create an atmosphere of trust and self-
organization among the developers. This relationship shows how important it is to
have a Scrum Master within the Team and how the Scrum Master might influence
the team performance.

In general, the role of the Scrum Master as a servant leader requires various soft
skills to communicate effectively with people, and help them to grow personally
and professionally. Some studies have assessed different traits or soft skills that
are shown by the Scrum Masters. However, these studies have identified the im-
portance of continually assessing and improving the soft skills of the Scrum Master
during the projectMatturro et al. (2015); Baumgart et al. (2015).

The students of this course learnt to act as a Scrum Master and fulfilled the
responsibilities stated in the Scrum Guide�(2016). In addition, the students under-
took responsibilities that are not explicitly mentioned in the Scrum Guide�(2016).
Nonetheless, most of these additional responsibilities were also identified in the
literature, and it might suggest that being a Scrum Master required to assume
responsibilities that are not part of the Scrum Guide (Bass, 2014; Overeem, 2016;
Ramos and Junior, 2017; Srivastava and Jain, 2017; Spiegler et al., 2018).

Following the Scrum Guide�(2016) imply to be aware of the Scrum values,
theories, artefacts and events. In this capstone project course, many Scrum Mas-
ters found the Daily Scrum highly beneficial. This behaviour match studies that
reflect about how the Scrum Teams found the Scrum Dallies beneficial Barabino
et al. (2014); Pauly et al. (2015); Stray, Sjøberg and Dyb̊a (2016). However, in
literature is also mention that it is important for teams to have some progress in
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the project before having this meeting, therefore having these meetings weekly in
this capstone project might have a positive impact.

Drury-Grogan and O’dwyer (2013) also study the importance of having the
Scrum daily and the Scrum planning and the impact of these Scrum Events in the
decision-making of teams. As Drury-Grogan and O’dwyer mentioned, these two
events contribute to team communication and help the team to analyse the task
required to develop the features required by the Product Owner. This behaviour
was also confirmed by Scrum Masters who identified the relevance of these two
events and shared the importance of the effort estimation in order to help the
team understand the required task to develop the product.

Overall, the Scrum Masters learnt to be a servant leader and work to the ser-
vice of the team. In addition, the Scrum Masters assumed the responsibilities
mentioned in the Scrum Guide�(2016). Additionally, the Scrum Masters assumed
responsibilities that are not explicitly mentioned in the Scrum Guide�(2016). Nev-
ertheless, some of the additional responsibilities were identified in the literature,
and it might suggest that part of being a Scrum Master is to respond to the dy-
namics of the project and to assume some responsibilities that are not explicitly
mentioned in the Scrum Guide�(2016).

7.2.3 Benefits and Limitations of Scrum

Learning is also about being critical and identifying the advantages and disadvan-
tages of what is being learnt. Hence, the Scrum Masters of the Software Project
3 course identified the benefits and limitation of applying Scrum in a capstone
project course.

Most of the Scrum Master found that Scrum was a good framework that helped
the team to improve and adopt new working practices really fast. They also felt
that Scrum helped the team to track the status of the project more easily through
the artefacts and Scrum Events.

"the artefact help us to know what was happening in the project."

-- Scrum Master, Team H --

The Scrum Masters also felt that Scrum helped the team to keep the planning
phase short and to deliver a functional product every Sprint. Additionally, the
Scrum Masters perceived that Scrum supported the task estimation and helped
the team to think thoroughly about the features:

"I think scrum was a great framework, especially because of the

iterations. It allowed us to set small goals and deliver a functional

product every Sprint."

-- Scrum Master, Team X --
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The Scrum Masters also found some limitations on applying Scrum to their
projects. The biggest disadvantage was that Scrum requires people working com-
pletely focus on the project, in order to keep momentum. However, the students
in this course have many other responsibilities, and it was difficult for the Scrum
Masters to keep all the developers engaged and committed to the project:

"it was difficult to apply Scrum completely due this is a university

course and people is not 100% committed to the project."

-- Scrum Master, Team K --

"The cons of Scrum is that the nature of the course does not allow the

students to be completely focused on the project because most of the

team members have to fragment their attention to different courses."

-- Scrum Master, Team D --

It seemed that Scrum might not be suitable for all the projects in Software
Project 3 course. Nonetheless, this course is quite flexible with the students and
allow them to follow Scrum according to their own needs. The only requirement is
that the Scrum Team should explain and argue the reasoning for changing Scrum
with the course staff. In this course, Scrum is used as a tool for learning, and
Scrum Masters should also learn how to fit Scrum to the needs of the project.

7.2.4 Lessons Learn as a Scrum Master in a Capstone
Project

Scrum Masters learnt the importance of being a servant leader. Scrum Masters
also learnt about the importance of teamwork and the value of a high team spirit.
They learnt that it is necessary to invest time and effort in order to nurture team
spirit and promote teamwork:

"For me, it was a rewarding experience that allowed me to understand a

bit more the importance of teamwork within the projects and the

advantages of Scrum in software development. I also learnt the

importance of being a servant leader and facilitate other's learning."

-- Scrum Master, Team K --

"Teamwork is hard, and it is not gonna work if you do not invest time on

that. You have to work for the team spirit, and you have to create the

team; it does not just happen, it needs to be created."

-- Scrum Master, Team G --

Scrum Masters learnt about conflict resolution. They learnt to serve the team
and help the team members grow professionally and personally. Scrum Masters
learnt how to help the team overcome obstacles by questioning about the problem
rather than providing direct solutions:
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"As a Scrum Master, I learnt how to serve to the team and help them to

grow as people. I also learnt how to help the team to overcome the

obstacles... I learnt to help the team by asking questions until they

were able to solve the problems by themselves."

-- Scrum Master, Team D --

Scrum Masters learnt to manage a team in a software project. Scrum Masters
learnt the value of working on the same working space with the team, and get
work for a common goal, and most importantly, how to keep the team motivated.
Scrum Masters also learnt about the value of effective and constant communication
within the team.

"I learnt how to manage a project, and also how to get people together

to work in a common goal."

-- Scrum Master, Team X --

"He learnt the value of working in the same space with people. In this

project, it was such a great thing."

-- Scrum Master, Team H --

Scrum Masters learnt how to start a project that consists of a group of devel-
opers with different levels of expertise. Scrum Masters learnt how to boost the
learning of the developers and how to support networking between the Develop-
ment Team and the Client.

"I learnt various ways to lead a group and ways to motivated and praised

results. I also learnt how to start a project when there are developers

with different levels of skills. In addition, I learnt how to boost

learning and support networking."

-- Scrum Master, Team F --

The Scrum Master learnt the importance of discussing and collaborate with
the Product owner about the vision of the project in order to find a common goal
for both the Development Team and the Product Owner.

"He learnt that communication is important and it is necessary to

encourage communication from the beginning of the course."

-- Scrum Master, Team R --

"He learnt how to work in a project and how to communicate with

people and be in a team."

-- Scrum Master, Team T --



CHAPTER 7. TEACHING METHODS AND LESSONS LEARNT 76

Finally and most importantly, Scrum Masters learn to apply Scrum in a soft-
ware project.

"How to apply Scrum in practice was one of the main learnings. I think

it is not so straightforward as is mentioned in the guides, and there

are some aspects that one should pay attention (practical details)."

-- Scrum Master, Team J --

"The main lesson was that the only way to learn how to do software

projects is by doing actually software projects. Working in this

project, the team members had to do many things related to soft and hard

skills within the team. In this type of projects, things will never be

always successful, and there will always be some challenges or thing

that go wrong."

-- Scrum Master, Team L --

This course is offered in the Computer Science department, and most of the
students who were acting as a Scrum Master have strong technical knowledge.
However, most of Scrum Masters did not have a solid knowledge about soft skills,
such as communication, conflict resolution, teamwork, networking, time manage-
ment, and social intelligence, among many others. In this capstone project, the
Scrum Masters had the opportunity to learn the importance of teamwork, com-
munication and motivation within the team.

7.2.5 Impact of the Capstone Projects in the Students’
Career

The outcome of the Software Project 3 course were successful projects and pro-
fessional work experience. This experience helps them reflect about their careers.
Over half of the students mentioned that they would like to be a Scrum Master in
the future, while the other students reported that they would like to take a more
technical role or the Product Owner role.

7.3 Summary

The results of this chapter show that the two-day Certified Scrum Master® course
and the Scrum Game provided most of the students with the necessary skills to
act as a Scrum Master in the Software Project 3 course.

The lectures held in this course did not have a significant impact on the learn-
ing of the students. Nonetheless, these lectures were essential for presenting the
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practicalities and requirements of the capstone project course, introduce Scrum
Masters to developers and pitch the clients projects.

The role of the Coach seemed to contribute positively to the project and to the
learning of the Scrum Master. The Coach helped the Scrum Masters to improve
the team’s processes, to communicate openly with the Product Owner and to
foster the quality of the project. However, some Scrum Masters did not like that
the coach was focusing too much on the requirements and documentation of the
course.

The perception of the Scrum Master about the EESs was rather negative, and
they did not find these sessions beneficial for their learning. Nevertheless, some
Scrum Masters stated that these sessions were beneficial for sharing the status of
the project with other teams.

The motivation of the Scrum Masters before and during the project might have
an impact on the performance of their team and the way they used Scrum in their
project and the lessons they learnt.

The main goals of the course were accomplished, and the students were able
to fulfil the responsibilities of the Scrum Masters that are defined in the Scrum
Guide�(2016). Nevertheless, the Scrum Masters were also able to adapt the Scrum
Master’s role to address the different challenges that arise throughout the project.

It was difficult for the Scrum Masters to foster some of the Scrum Values, such
as commitment, focus and openness. Moreover, they found it challenging to keep
the Product Backlog well refined and the ”Definition of Done” realistic enough.

Overall, the Capstone Project was a fruitful experience for most of Scrum
Masters. They perceived that most of the complementary teaching methods con-
tributed to the learning on how to become a proficient Scrum Master. They were
able to fulfil the responsibilities mentioned in the Scrum Guide�(2016) throughout
the Software Project 3 course. In addition, they improved their communication
skills. Finally, the capstone project course may have an impact on the students’
career and their motivation for being a Scrum Master in the future.



Chapter 8

Practical Implications for Scrum
Master in Capstone Projects

This chapter compiles the recommendations given by Scrum Masters to future
students who want to assume the role of the Scrum Master in a capstone project
course. In addition, this chapter compiles a list of activities that had a posi-
tive impact on the team and the project. Finally, this chapter presents a list of
recommendations given by the author of this thesis.

8.1 Suggestions Given by the Scrum Masters

The Scrum Masters of this study were asked for suggestions for future students who
would like to assume the role of the Scrum Master in a capstone project course.
As a result, the answers to those questions are summarised in the following list.

1. Choose your project carefully. Consider the Product Owner availability,
client commitment, type of project (software or hardware).

2. The team formation activity is really important. Invest time and energy in
recruiting the developers.

3. Get the project started. It is imperative to organise a kick-off meeting and
start working right as soon as possible.

4. The communication with the team is something that naturally will get better
with time. However, one can put a bit more effort at the beginning and help
the team members to open up.

5. Take your time to analyse your team and maps its strengths and weaknesses.
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6. Make the team involved and encourage the developers to work together.

7. If you are planning to take both roles as a developer and Scrum Master,
you should know that their role of the Scrum Master demands a lot of work
and commitment. Remember that there are plenty of developers within your
team but only one Scrum Master.

8. Reserve enough time for the project, especially during the first weeks. It is
important to start working hard from day zero.

9. It might be beneficial to do some team building activities throughout the
project.

10. Keep yourself motivated. Motivation is something that is spread throughout
people.

11. Do not steal the spotlight, let the developers be in front of the project.

12. Ensure that the team achieve its goals each Sprint, it will foster motivation
and team cohesion.

13. Promote the Scrum Daily. This meeting is an opportunity for you to evaluate
the status of the project.

14. Ask around about things. Try to connect with people inside the client’s
company.

15. Do not be afraid of the Product Owner.

16. Make sure the team is working the required hours from the beginning of the
project. Keep track of the working hours.

8.2 Good Practices Implemented by the Scrum

Master Throughout the Capstone Project

Some of the Scrum Masters followed some good practices that might be beneficial
for the project and the team.The following list present some of these good practices.

1. Assess the motivation level of the developers. Evaluate the motivation levels
of the developers at different stages of the project.

2. Organise hackathons. It will help the team catch up with work and also
increase the team spirit.



CHAPTER 8. PRACTICAL IMPLICATIONS FOR SCRUM MASTER IN
CAPSTONE PROJECTS 80

3. Plan internal demos. It will help the developers to be motivated and get
constant feedback from their peers.

4. Identify dependencies among tasks. Use the sprint planning wisely and help
the team members to identify the task necessary to develop a feature, but
also to identify dependencies among the tasks.

5. Help the developers to connect with people inside the client’s company. As
a Scrum Master, you will have time to talk to the Product Owner and ask
him about the possibility of organising some workshops.

6. Make the Sprint Goal available for everyone. Try to make the Sprint Goal
visible in your Project management tool.

7. Build a Skill Matrix. This matrix helped the team identify the skills of each
of the developers.

8. Identify the ”Bus Factor”. Identifying the Bus factor will allow the develop-
ers to share knowledge among them.

9. Encourage peer coding.

10. Let the team organise the Scrum Event by themselves, at least once.

8.3 Suggestions given by the author of this

thesis

The author of this thesis compiled some suggestions that might be useful for the
Scrum Master who want to assume the role of a Scrum Master in a capstone
project course.

1. If your team have different timetables, find a place where everyone can share
the availability time (e.g., Google Sheet, Google Calendar). Them find com-
mon time slots and ask the team to work on those days. It is better to work
together. However, it might be difficult sometimes, but be sure that no one
is working alone.

2. As a Scrum Master, if you want to help the team make use of story points
and effort estimation, you should make sense of those effort estimations first,
before teaching the team.
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3. ”Not all groups are teams” (J.R. Katzenbach, D.K. Smith, 1993). Work
together and create a team culture. Keep in mind that a shared leadership
nurture self-managed teams.

4. Team rules could save you the day (e.g. no interruptions, punctuality).

5. It is important to keep your DoD realistic enough.

6. Doing something is better than doing nothing. Remember that this is a safe
environment to fail.

7. The retrospectives will lose value at the end of the project. Maybe this is a
good opportunity to try to ask the developers to evaluate their performance
and the things they learnt during the project.



Chapter 9

Conclusions

This study identified the responsibilities assumed by the Scrum Masters in a cap-
stone project course. It was also identified how successfully the Scrum Master
contributed to the teamwork and team effectiveness of the Development Team.
In addition, this study assessed the contribution of the complementary teaching
methods, employed in the Software Project 3 course, to teach the students how to
become a proficient Scrum Master. This study also identified the lessons learnt by
the students who assumed the role of Scrum Master.

The results in Chapter 5 show that the Scrum Masters in a capstone project
assumed all the responsibilities of stated in the Scrum Guide�(2016). However,
the Scrum Masters undertook additional responsibilities that are not explicitly
mentioned in the Scrum Guide�or should have been assumed by the Development
Team or Product Owner. These additional responsibilities include being an in-
termediary between the development team and stakeholders, acting as an expert
leader by helping the development team solve technical issues, establishing team
rules, reporting project status to stakeholders, as well as managing the Product
Backlog. All these additional responsibilities do not seem to affect the role of the
Scrum Master. However, further research will be necessary in order to understand
the underlying reasons why the Scrum Masters assume such responsibilities.

The results in Chapter 6 show that Scrum Masters successfully promoted ac-
tivities that improved team effectiveness and teamwork, such as organizing the
Scrum Events, encouraging open communication within the team, protecting the
team from external interferences and helping the team to acquire and share the
knowledge.

The assessment of the teaching methods in Chapter 7 shows that the two-
day Certified Scrum Master course and the Scrum Game were highly valued by
most Scrum Masters who felt that these two teaching methods contributed to their
learning of how to become a proficient Scrum Master. Coaching was perceived as a
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valuable instrument for improving the quality of the project. However, this opinion
was not shared by all Scrum Masters. Experience Exchange Sessions (EESs) were
deemed to contribute little to the learning of the Scrum Masters. Therefore, further
research will be required in order to assess which practices would help to increase
the effectiveness of coaching as well as increase the impact of the EESs on the
learning of Scrum Masters.

The results presented in Chapter 5 and Section 7.2 show that all Scrum Masters
achieved the educational goal of the course by being able to successfully promoted
and supported Scrum within the Scrum Team. However, the Scrum Master faced
some challenges throughout the project that might hinder the implementation of
Scrum. Some of the most common challenges include that the Scrum Dailies were
difficult to implement, the Product Owner did not assume all the responsibilities
stated in the Scrum Guide�(2016), and the difficulty for encouraging an environ-
ment of open communication within the Development Team. Nevertheless, most
Scrum Masters reported that they improved their social skills and learnt about
time management as well as networking.

This research adds to the body of knowledge on the role of the Scrum Master
in capstone projects, the teaching methods employed for supporting the learning
of students assuming the role of the Scrum Master student, and on the impact of
the Scrum Master in teamwork and team effectiveness of the Development Team.

Some recommendations for future researchers wishing to replicate this study
could include the following: It might be better to gather the data during different
stages of the project and not only at the end; the Servant Leader Questionnaire
might not be suitable for this research because some of the questions might be
difficult to answer for people who do not share enough time together; using the
full version of the team effectiveness questionnaire might provide better insights.
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Appendix A

Servant Leadership Plots

(a) Team K (b) Team R

(c) Team P (d) Team H

Figure A.1: Servant Leadership evaluation by teams and comparison with Holtzhausen and Klerk
(2018), Software Project 3 Course NDev = 75 vs Holtzhausen and Klerk = 93, 6-Point Likert
scale: (1) strongly disagree to (6) strongly agree.
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(e) Team G (f) Team Q

(g) Team D (h) Team C

(i) Team J (j) Team F

(k) Team X (l) Team L

Figure A.1: Servant Leadership evaluation by teams and comparison with Holtzhausen and Klerk
(2018), Software Project 3 Course NDev = 75 vs Holtzhausen and Klerk = 93, 6-Point Likert
scale: (1) strongly disagree to (6) strongly agree.



Appendix B

Teamwork Plots

(a) Team K (b) Team R

(c) Team P (d) Team H

Figure B.1: Teamwork evaluation by teams and comparison with Poženel, Software Project 3
Course NDev = 75 vs Poženel = 159, 5-Point Likert scale: (1) strongly disagree to (5) strongly
agree.
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(e) Team G (f) Team Q

(g) Team D (h) Team C

(i) Team J (j) Team F

(k) Team X (l) Team L

Figure B.1: Teamwork evaluation by teams and comparison with Poženel, Software Project 3
Course NDev = 75 vs Poženel = 159, 5-Point Likert scale: (1) strongly disagree to (5) strongly
agree.



Appendix C

Scrum Questionnaire Results

Table C.1: Scrum Questionnaire results, NDev = 75, 5-Point Likert scale: (1) strongly disagree
to (5) strongly agree.

Question Strongly
Disagree

Disagree Neutral Agree Strongly
Agree

1 The SM helped me understand the
Scrum theory, practices, rules and

values.

3 2 9 36 24

2 The SM removed impediments (e.g
extra PBI in the current sprint, lack of

resources, lack of knowledge, availability
of PO, etc.) which made it easier to

concentrate on my work.

1 7 12 41 14

3 The SM helped me understand and
implement agile practices.

1 6 15 36 16

4 The SM looked after the Definition of
Done.

4 9 16 31 15

5 The SM facilitated/organised the scrum
events (Sprint Planning, Review and

Retrospective)

0 2 4 22 47

6 The SM facilitated/organised the scrum
daily.

1 9 13 26 26

7 The SM made sure that all the members
were present at the scrum events (Sprint
Planning, Review and Retrospective).

3 11 19 29 12

8 The SM moderated/mediate scrum
events (Sprint Planning, Review and

Retrospective, dailies)

1 0 10 33 31

9 The SM kept the dev team focused on
the relevant topics during the Scrum

events.

2 2 6 37 27
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Table C.1: Scrum Questionnaire results, NDev = 75, 5-Point Likert scale: (1) strongly disagree
to (5) strongly agree. (continued)

Question Strongly
Disagree

Disagree Neutral Agree Strongly
Agree

10 The SM made sure that EVERYONE
shared opinions or thoughts in the

retrospective meeting.

0 6 17 21 30

11 You perceived the Scrum Events were
getting in the way of the work.

5 18 18 22 11

12 You felt the SM inspected the progress
of the project frequently.

1 3 13 38 20

13 The SM made sure that all the
information (Product Backlog, Sprint

Backlog, Burndown chart, meeting
agenda, etc), was visible and up-to-date.

3 10 9 29 24

14 The SM was aware of the upcoming
activities such as Course events (EES
Sessions, Project Reviews) or Scrum

related Events (Project Review,
Retrospective, etc.).

1 2 5 21 46

15 The SM was committed to the project. 0 0 4 16 55

16 You were committed to the project. 1 0 7 23 44

17 The PO was committed to the project. 0 0 4 19 52

18 The SM facilitated the estimation of
user stories using techniques such as
using planing poker, T-Shirt Sizes or

any other estimation technique.

5 9 17 16 28

19 The Scrum Team used story points for
the effort estimations.

2 6 8 19 40

20 The PO prioritized the Product Backlog
Items.

0 3 12 23 36

21 The SM facilitated product backlog
refinement meetings.

2 9 19 30 15

22 The SM made sure the development
team understood the Product Backlog

Items.

2 2 16 33 22

23 The Development Team decided the
number of Product Backlog Items that
would be implemented in the Sprint.

0 1 8 34 32

24 You decided what you wanted to work
on.

0 0 6 46 23

25 You completed all the tasks you were
committed with.

0 10 10 31 24

26 You were accountable for the things
went wrong during the project as A

TEAM e.g. incomplete features, missing
tests, etc

1 6 18 34 16
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Table C.1: Scrum Questionnaire results, NDev = 75, 5-Point Likert scale: (1) strongly disagree
to (5) strongly agree. (continued)

Question Strongly
Disagree

Disagree Neutral Agree Strongly
Agree

27 You feel that you could have done any
activity within the team (front-end,

back-end, testing, UX, quality control
among others).

3 15 10 22 25

28 You feel that there were sub-teams
within the development team.

18 35 11 6 4

29 If you feel there were sub-teams inside
the development team. Please, name
some(e.g. Front-end, back-end, test

team, architecture team, UI, UX etc)

30 You think other team members had
leadership qualities.

0 1 16 41 17

31 You perceived yourself as a team leader. 13 24 24 10 4

32 The SM helped you to understand the
scope and domain of the project.

2 4 15 37 17

33 You talked to your teammates
immediately when a problem occurred.

1 9 8 34 23

34 You waited until the Scrum events to
discuss issues.

0 11 20 27 17

35 The Retrospective contributed to
discuss the problems with each other

and find solutions as a team.

0 2 11 34 28

36 The SM helped resolve conflicts. 0 3 13 39 19

37 The SM promoted team-building
activities.

2 14 16 28 15

38 The Scrum Team implemented new
practices or made changes to the

process after the Sprint Retrospectives

1 2 10 40 22

39 The new practices or changes in the
process were adopted successfully.

0 6 11 38 18

40 The PO was available to the Dev Team
whenever he/she was needed.

2 7 9 25 32
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Questionnaires

D.1 Scrum Questionnaire

Table D.1: Scrum Questionnaire.

Question

The SM helped me understand the Scrum theory, practices, rules and values.

The SM removed impediments (e.g extra PBI in the current sprint, lack of resources, lack of
knowledge, availability of PO, etc.) which made it easier to concentrate on my work.

The SM helped me understand and implement agile practices.

The SM looked after the Definition of Done.

The SM facilitated/organised the scrum events (Sprint Planning, Review and Retrospective)

The SM facilitated/organised the scrum daily.

The SM made sure that all the members were present at the scrum events (Sprint Planning,
Review and Retrospective).

The SM moderated/mediate scrum events (Sprint Planning, Review and Retrospective,
dailies)

The SM kept the dev team focused on the relevant topics during the Scrum events.

The SM made sure that EVERYONE shared opinions or thoughts in the retrospective meeting.

You perceived the Scrum Events were getting in the way of the work.

You felt the SM inspected the progress of the project frequently.

The SM made sure that all the information (Product Backlog, Sprint Backlog, Burndown
chart, meeting agenda, etc), was visible and up-to-date.
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Table D.1: Scrum Questionnaire. (continued)

Question

The SM was aware of the upcoming activities such as Course events (EES Sessions, Project
Reviews) or Scrum related Events (Project Review, Retrospective, etc.).

The SM was committed to the project.

You were committed to the project.

The PO was committed to the project.

The SM facilitated the estimation of user stories using techniques such as using planing poker,
T-Shirt Sizes or any other estimation technique.

The Scrum Team used story points for the effort estimations.

The PO prioritized the Product Backlog Items.

The SM facilitated product backlog refinement meetings.

The SM made sure the development team understood the Product Backlog Items.

The DT decided the number of Product Backlog Items that would be implemented in the
Sprint.

You decided what you wanted to work on.

You completed all the tasks you were committed with.

You were accountable for the things went wrong during the project as A TEAM e.g. incomplete
features, missing tests, etc

You feel that you could have done any activity within the team (front-end, back-end, testing,
UX, quality control among others).

You feel that there were sub-teams within the development team.

You think other team members had leadership qualities.

You perceived yourself as a team leader.

The SM helped you to understand the scope and domain of the project.

You talked to your teammates immediately when a problem occurred.

You waited until the Scrum events to discuss issues.

The Retrospective contributed to discuss the problems with each other and find solutions as
a team.

The SM helped resolve conflicts.
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Table D.1: Scrum Questionnaire. (continued)

Question

The SM promoted team-building activities.

The Scrum Team implemented new practices or made changes to the process after the Sprint
Retrospectives

The new practices or changes in the process were adopted successfully.

The PO was available to the Dev Team whenever he/she was needed.

5-Points Likert-Scale: (1) strongly disagree - (5) strongly agree

D.2 Servant Leadership Questionnaire

Table D.2: Servant Leadership Questionnaire.

Question Attribute

The SM gave me the information I needed to do my work well Empowerment

The SM encouraged me to use my talents. Empowerment

The SM helped me to further develop myself. Empowerment

The SM encouraged the Dev Team to come up with new ideas. Empowerment

The SM kept himself−herself in the background and gave credits
to others.

Standing Back

The SM held me responsible for the work I carry out. Accountability

The SM kept criticizing people for the mistakes they had made
in their work.

Forgiveness

The SM was open about his−her limitations and weaknesses. Authenticity

The SM learnt from criticism. Humility

The SM gave me the authority to take decisions which made
work easier for me.

Empowerment

The SM was not chasing recognition or rewards for the things
he−she did for others.

Standing Back

I am held accountable for my performance by the SM. Accountability

The SM maintained a hard attitude towards people who had
offended him−her at work.

Forgiveness
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Table D.2: Servant Leadership Questionnaire. (continued)

Question Attribute

The SM was often touched by the things he−she saw happening
around him−her.

Authenticity

The SM tried to learn from the criticism given by the PO or
Coach.

Humility

The SM enabled me to solve problems myself instead of just
telling me what to do.

Empowerment

The SM seemed to enjoy his−her colleagues'success more than
his−her own.

Standing Back

The SM held me and my colleagues responsible for the way we
handled a job.

Accountability

The SM found it difficult to forget things that went wrong in the
past (r).

Forgiveness

The SM was prepared to express his−her feelings even if this
might have undesirable consequences.

Authenticity

The SM admitted his−her mistakes. Humility

The SM requests training from the company or third parties for
the team

Empowerment

The SM shows his−her true feelings to the Dev Team. Authenticity

The SM learns from the different views and opinions of others. Humility

If people express criticism, the SM tries to learn from it. Humility

6−Points Likert−Scale: (1) strongly disagree − (6) strongly agree

D.3 Team Effectiveness Questionnaire

Table D.3: Team Effectiveness Questionnaire

Question Attribute

Achieving the scrum team goal was a higher priority than any
individual objective.

Team effectiveness

The scrum team had an established method for monitoring
individual performance and providing feedback.

Team effectiveness
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Table D.3: Team Effectiveness Questionnaire (continued)

Question Attribute

The dev team had the essential skills and abilities to accomplish
the team’s objectives.

Team effectiveness

Team members trusted each other sufficiently to accurately
share information, perceptions, and feedback.

Team effectiveness

The dev team put pressure on itself to improve performance. Team effectiveness

The dev team was given the resources it needs to get the job
done.

Team effectiveness

The SM provided the necessary autonomy to achieve results. Team effectiveness

The SM was willing to confront and resolve issues associated
with poor performance by dev team members.

Team effectiveness

The SM was open to new ideas and information from team
members.

Team effectiveness

7−Points Likert−Scale: (1) strongly disagree − (7) strongly agree

D.4 Teamwork Questionnaire

Table D.4: Teamwork Questionnaire.

Question Attribute

I feel everyone was involved in the decision−making process Shared Leadership

I feel Dev team members made important decisions without
consulting other team members

Shared Leadership

I feel the Dev team vision was well defined and presented Shared Leadership

I feel the Dev team was designed (and redesigned) according to
its purpose

Shared Leadership

I feel the Dev team took into account alternative suggestions in
team discussions

Team Orientation

I feel the Dev team valued alternative suggestions Team Orientation

I feel Dev team members related to the tasks of individuals Team Orientation

I regularly commented on a co−worker's work Team Orientation

I feel it is easy to complete someone else's task Redundancy
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Table D.4: Teamwork Questionnaire. (continued)

Question Attribute

I feel I got help if I got stuck Redundancy

I helped others when they had problems Redundancy

I feel it is easy to substitute a person if someone leaves the team Redundancy

I feel the team kept what works well in the development process Learning

I feel the team improved the development method when software
development problems were identified

Learning

I feel the team gave feedback on all aspects of each other’s work Learning

I feel the team lost too much time and resources in other
University Courses.

Autonomy

I feel people and groups outside the team (e.g. Professor, people
in the client company, Coach) had influence over important

operational decisions in the project

Autonomy

I feel decisions made by the team were respected by people and
groups outside the team (e.g. Professor, people in the client

company, Coach)

Autonomy

5−Points Likert−Scale: (1) strongly disagree − (5) strongly agree



Appendix E

Interview outline.

Demographics and Context
(Estimated duration: 5 min)

a. Briefly describe what your project was about?

b. Did you have any previous experience or knowledge in Scrum before the
course started?

c. Did you take the Software Project 1 course?

d. Did you want to win the Accenture Quality Award?

e. What was your motivation to take this course?

Project and Process
(Estimated duration: 45 min)

Teamwork.

1. Did the team members know each other before the project started?

2. Did you know the team members before the project started?

3. Did the scrum teamwork together or individually?

a. Where was the scrum team working? (Aalto, remotely, client?s head-
quarters)

4. Could you describe how teamwork was within your team, and how it evolved
throughout the project?
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5. If you would have to rate the team spirit from 1 to 10, what would be your
answer?

6. Were all the team members working the same number of hours?

7. Was there anyone who left during the course? How did you deal with this?

8. How was your relationship with the Dev Team, was it more professional or
was it more like a friendship?

9. Were the team members open to discuss problems by themselves?

10. Did the team members respond promptly to the questions in the communi-
cation channels?

11. Do you think that the problems were detected in time?

12. How did you perceive the evolution of your team throughout the project?
(communication, discussion of problems, technological skills)

13. Did the team members support each other and help each other to solve
problems?

Sprint Success

1. Did you define a Minimum Viable Product from the beginning of the project?

a. Did you achieve the MVP?

2. Did you succeed in all the Sprints? (Sprint Goal, DoD, Sprint Backlog Items)

3. What do you think were the benefits and limitations of applying Scrum to
your project?

4. Were the people questioning why they need to have the scrum events, or did
they want to spend their time on coding instead of meetings?

5. What were the main challenges that you found during the project and how
did you deal with those challenges?

DoD and Quality practices

1. How did you ensure the quality of the product and what were the main
practices that you followed to do it? (Automated Testing, Version Control,
e.t.c)
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2. Did you look after the DoD or did you entrust the responsibility to the
development team?

3. Which project management tool did you use?

4. Did you try to centralize all the artifacts and information in one place?

Relationship with the Product Owner

1. Can you describe your relationship with the PO?

2. Did the PO participate actively in the project?

3. Did you perceive the PO as part of the Scrum Team?

4. Did you get regular feedback from the PO?

5. Was there direct communication between the team members and the PO or
did you act as a go-between?

Scrum Master′s Role
(Estimated duration: 25 min)

General

1. Were you part of the development team?

2. How do you think that being part of the development team affected your
role as SM?

3. What do you think were the main responsibilities that you had as a Scrum
Master? (serving to the PO, serving to the Development Team)

4. What do you think were your accomplishments as a Scrum Master?

5. What do you think were some of the failures as a Scrum Master?

6. Did you have to catch up with the documentation required for the Project
review in the course?

Planning and estimation

1. How many sprints did you have during the project?

a. What was your reasoning to decide the number of sprints?

2. How easy was it for you to plan the scrum events?
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a. Did all the required people attend the scrum events?

b. Did you have all the events on the same day?

c. Did all the people participate actively in the meeting?

d. Did you plan time-boxed scrum events?

e. Describe the structure of the ?sprint planning?:

i. Did you define a specific sprint goal or was it created as a summary
of the Sprint Backlog items?

f. Describe the structure of the ?sprint retrospective?:

i. Were all the people participating actively in the sprint retrospec-
tive?

ii. How did you keep track of the solutions throughout the project?

3. Did you have problems with the effort estimations?

a. If so, What were the main challenges?

4. How did you do the estimations?

5. Did you use planning poker?

Being a Scrum Master

1. Do you think you were taking responsibilities or doing things that are not
mentioned in the Scrum Guide?

2. Did you perceive yourself as a servant-leader or more like a manager?

3. Did you like being a Scrum Master?

4. Would you like to be a Scrum Master in the future?

Soft skills (such as people skills, social skills, communication skills, social
intelligence and emotional intelligence among others)

1. Do you think it is important to have soft skills in order to succeed as a Scrum
Master?

2. Do you think you have a solid set of soft skills?

3. Did you study material related to soft skills during the course?

Agility

1. Do you think you encouraged Agile practices such as test-driven develop-
ment, continuous integration, pair programming, among others?

2. Did you promote the Agile Manifesto within the team?
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Learning
(Estimated duration: 20 min)

Learning Sessions

1. Could you give me your opinion about the following learning sessions? (main
learning, how could it be improved?)

a. Lectures

b. Lego Game

c. Scrum Certification Training

d. Coach Advice

e. Experience Exchange Sessions

2. Which of the teaching sessions did you find the most useful for you to learn
how to be a Scrum Master?

Guidance throughout the project

1. Did you keep communication with other SMs during the course?

a. If so, was it useful?

b. If not, would you have liked to be aware of the other Scrum Master
activities to benchmark yourself?

2. Did you get enough support from the professor or coach during the project?

3. What was the main hint/advice you received from the coach?

4. How was your relationship with the coach?

5. Did you read, watch or use any other material than those provided by the
course staff to learn how to act as a Scrum Master?

a. If so, how did the materials contribute to your role as a Scrum Master?

Lesson Learnt

1. What were the main lessons you got from this course?

2. What would you do differently if you had to take the course again?

3. What would you recommend for the future students who want to be a Scrum
Master in this course?
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