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Two research questions investigate the problem, what factors influence the thesis completion or non-completion that can
be useful for management, secondly, what management principles can be helpful to secure high quality in higher education.

The questions are answered through several studies that employ mixed-methods and learning analytics techniques which
include data mining and the application of statistics and machine learning algorithms. In total, over 3000 thesis projects
have been studied.

The thesis contributes with a better understanding of the factors that influence completion and non-completion of thesis
projects, management guidelines for the thesis process, and a novel methodological approach using learning analytics and
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College administrators are constantly preoccu-
pied with the accumulation and allocation of fiscal
resources, the theory of student involvement, how-
ever, suggests that the most precious institutional
resource may be student time.

Alexander W. Astin






Abstract

For the student, the graduation project is in most universities the final step
towards graduation and increased opportunities in the professional career. It
is not uncommon for students to struggle with the thesis in order to complete
their graduation, resulting in disrupted plans, delays in completion and the
worst case, non-completion of their degrees. This outcome is undesirable for
not only the individual student or the university but also society at large.

The effects of a failed thesis are waste of resources and the supply of qual-
ified individual in the society, for the student, the effects include lesser possi-
bilities in the career, lower pay. Thus, the dissertation is addressing the prob-
lem of the management of resources in higher education, especially in under-
graduate thesis supervision.

There are three aspects of the overall problem addressed in this dissertation;
a practical problem in respect of too many uncompleted theses, or not com-
pleted on time. Another practical problem is increasing of the demand that is
not accompanied by increased resources on a comparable scale. The third as-
pect of the problem is lack of knowledge in understanding the factors affecting
the thesis process resulting in dropouts or delays. The lack of knowledge may
result in a blind management process.

Two research questions investigate the problem, what factors influence the
thesis completion or non-completion that can be useful for management, sec-
ondly, what management principles can be helpful to secure high quality in
higher education.

The questions are answered through several studies that employ mixed-
methods and learning analytics techniques which include data mining and the
application of statistics and machine learning algorithms. In total, over 3000
thesis projects have been studied.

The thesis contributes with a better understanding of the factors that influence
completion and non-completion of thesis projects, management guidelines for
the thesis process, and a novel methodological approach using learning ana-
lytics and machine learning to support data-driven decision-making about the-
sis processes.



Sammanfattning

For en student dr examenprojektet vid de flesta universitet det sista steget infor
examen som ger Okade mojligheter i karridren. Det &r inte ovanligt att studen-
ter kimpar med sin uppsats for att kunna slutfora examen, vilket resulterar i
rubbade planer, forseningar i att avsluta utbildningen och i virsta fall, att ut-
bildning inte fullfoljs alls. Detta dr ett oonskat resultat inte bara for den en-
skilda studenten eller universiteten utan ocksé for samhallet i stort.

Effekterna av att misslyckas med uppsatsen &r ett sloseri med resurser och
leder till minskad tillgang till kvalificerad individer i samhéllet. For studenten
blir effekten samre karridrmojligheter och ligre 16n. Avhandlingen undersoker
problemet att hantera resurser inom hogre utbildning, sérskilt nér det géiller
examensarbete.

Det finns tre aspekter av det dvergripande problemet som tas upp i avhand-
lingen. Ett praktiskt problem med for manga ofullstdndiga uppsatser, eller
uppsatserr som inte avslutas i tid. Ett annat praktiskt problem ar 6kande efter-
frdgan pa hogre utbildning, som inte mots av dkande tilldelning av resurser i
motsvarande grad. Den tredje aspekten av problemet &r bristen pa kunskap for
att forsta de faktorer som paverkar uppsatsprocessen vilket resulterar i bortfall
eller oonskade forseningar. Bristen pa denna kunskap kan leda till en blind
ledningsprocess.

Tva forskningsfragor formuleras for att undersdka problemet, vilka fak-
torer paverkar uppsatsen fullbordande eller ej. Faktorer som kan vara anvind-
bara for ledningen att kénna till, och for det andra vilka ledningsprinciper kan
vara till hjélp for att sékerstdlla hog kvalitet i hogre utbildning.

Fragorna besvaras genom flera studier som anvinder blandade metoder och
learning analyticstekniker, inklusive data mining och tillimpning av statistika
metoder och maskininldrningsalgoritmer. Totalt har 6ver 3 000 uppsatsprojekt
studerats.

Avhandlingen bidrar till en béttre forstaelse av de faktorer som péaverkar av-
slutande eller icke avslutande av ett uppsatsprojekt, samt riktlinjer for upp-
satsprocessen pekar dessutom pa en ny metodik som anvinder learning ana-
lytics och maskininldrning for att stodja datadrivna beslut om uppsatsproces-
sefr.
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1 Introduction

For the student, the graduation project is at most universities the final step
towards graduation and increased opportunities in the professional career (Ho
et al. 2010, Rennie and Brewer 1987). It is not uncommon for students to
struggle with the thesis in order to complete their graduation, resulting in dis-
rupted plans, delays in completion and the worst case, non-completion of their
degrees (Kamler and Thomson 2008, Rauf 2016, Wong 2010). This outcome
is undesirable for not only the individual student or the university but also
society at large (Baum et al. 2013, Ho et al. 2010).

The effects of a failed thesis are a waste of resources and the supply of
qualified individual in the society (Baum et al. 2013, Bourke et al. 2004), for
the student, the effects include reduced possibilities in their career and, lower
pay (Baum et al. 2013, Rauf 2016).

Students working on their theses need to master a learning style that is un-
familiar for several of them, compared to the style required for courses, the
focus of the theses work is in the knowledge creation process. Aside from
being unfamiliar and perceived as complicated, the work in most cases, cannot
be rushed. The student needs time to master this new way of learning. A sig-
nificant part of this process focuses on communication (Cohen et al. 2007,
Creswell 2009).

The process requires the student to change from being a repeater of
knowledge to become a producer of new knowledge. The process of writing a
thesis includes skills in methodological application, generating innovative
ideas, adopting a way of thinking that is independent and critical, as well as
adopting ethical awareness, all of these competencies are the core of higher
education (Biggs 2003). The process of creating knowledge is at an increasing
level considered to be an essential skill for citizens in a society where employ-
ability is first and foremost focusing on knowledge and the ability of continu-
ous acquisition and updating of this knowledge (Hansson et al. 2009).

The skill that may be the most important in university studies is to create
knowledge, based on sound scientific methods. It requires skills and determi-
nation but also the aptitude to complete the work on time with success (Agu
and Oluwatayo 2014, Ferrer 2014, Ho et al. 2010, Morton and Worthley 1995,
Rennie and Brewer 1987). It is, therefore, reasonable to conclude that non-
completion of thesis projects in an academic institution should be regarded as



a substantial problem that needs to be given attention to, and requires proac-
tive measures (Baum et al. 2013, Chin et al. 2017, Ho et al. 2010, House and
Johnson 1992, Jiranek 2010, Rauf 2016)

Supervision of theses is a privileged, private, and costly process, in many ways
similar to distance online learning. Students writing a thesis have many of the
same barriers that are facing a distances student. To give an example of a
costly process; in our department', 120 hours is the allocation per year for the
supervisor of a PhD candidate. For a bachelor thesis, the allocation is 30 hours.
With the lack of an increase in resources to cope with this, it is problematic to
scale up without increased hardship on supervisors, and it is fair to assume
that supervisors spend unpaid time providing supervision to satisfy students’
needs.

A shortage of resources in the field of supervision means a possible adverse
effect on a student’s production. Official statistics from SCB, Swedish Statis-
tical Office (SCB 2004) reveals that 35% of the students attending a three
years study program never finish their education. For the OECD, there is a
similar trend where 31% of the students’ do not complete their degree work
(Hansson et al. 2009, OECD 2008). At the Department of Computer and
Systems Sciences, Stockholm University in the academic years 2001 through
2006 1,737 students registered for a masters’ course, 1,207 have finished the
course. Thus 30 per cent of those enrolled has not finished their graduation
work. There are many possible reasons for students not to complete their de-
grees, jobs, personal matters and other interests, but still, shortage of supervi-
sion during thesis work may leave students in a limbo that may have the effect
of students losing motivation or interest (Hansson et al. 2009).

There is a management challenge in this context, providing quality supervi-
sion for significantly increasing numbers of students, often with lower prepa-
ration for the thesis work, without an increasing pool of resources. The man-
ager also has the challenge of the academic heritage of governing academic
freedom to take into consideration. Academic freedom is probably more pro-
nounced in supervision, both in the context of the thesis, project work and
general research than in other teaching activities.

Management in academic institutions are further discussed in chapter 2 be-
low; this is only a brief introduction. Some traits of management in higher
education are in some aspects, contradictory; results are delivered despite bad
management (Birnbaum 1988). Academic managers are regarded as un-busi-
ness like, still, deliver student results (Birnbaum 1988). More recent studies
claim that the explanation is in the relationship between academic quality and
relevance (Baldridge et al. 2004) or institutional culture (Kezar and Eckel
2002). By providing the managers with IT-based analytical tools, the results

! Department of Computer and Systems Science (DSV), Stockholm University, Sweden
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should improve in terms of reduced drop-outs. Successful management in
higher education, as well as management in other contexts, are dependent on
the ability to evaluate the outcome and the quality of the outcome correctly.

For a successful thesis, the end product of a study program, there are sev-
eral aspects that the managers need to address. From the manager’s standpoint,
a successful graduation project is dependent on a proactive matching of stu-
dent and supervisor, proper IT-support to follow up and to understand what
factors affect the outcome. Educational management, therefore, needs to ad-
dress, and understand, the more extensive process that includes a multitude of
components. The focus of the dissertation is management in higher education,
generally, and how this is applied in the management of graduation projects
in particular.

1.1 Problem Statement

The dissertation addresses the problem of the management of resources in
higher education, especially in regards to undergraduate thesis supervision.
Given the increasing demand in the form of more and more students admitted
to higher education, there is a higher demand for thesis supervision. The im-
plication of this is, institutions have to cope with only a limited increase in
available resources for supervision. Such a situation calls for efficiency gains
in academic management, including the management of thesis production. In
a broad sense, academic leaders need to transform to become managers and
executives in order to meet this challenge (Deem 1998, Ferlie et al. 2008).

There are three aspects of the overall problem addressed in this dissertation;
a practical problem in respect of too many uncompleted theses, or not com-
pleted on time. Another practical problem is the increased demand that is not
accompanied by increased resources on a comparable scale. The third aspect
of the problem is lack of knowledge in understanding the factors affecting the
thesis process resulting in dropouts or delays. The lack of knowledge may
result in a blind management process.

In higher education, there is also the added factor of academic freedom
(Altbach 2001, Karran 2007) that in some aspects may limit the basket of tools
available for managers. Further aspects for managers in higher education is
the various international ranking systems, aiming at measuring quality. Poli-
cymakers, legislative assemblies and leaders in higher education consider
these rankings as essential factors in the development of their institutions
(Hazelkorn 2007). Coates proposes that academic quality depends on aca-
demic standards (2010), standards that should ensure that for example
performance is judged with the same results, i.e. grade as a result of non-bias
and precision in the process leading to assigning a grade. There is also the
aspect of benefits in terms of social and humanitarian achievements in the



concept of academic quality. Candidates that graduate will benefit from per-
sonal and career developments (Baum et al. 2013, Lance 2011). Also, for the
society at large, there will be benefits from academic quality in terms of grad-
uating students, such as return on investment and, reducing the need for ben-
efits (Baum et al. 2013, Lance 2011).

For managers in higher education, the task is to formulate procedures to
measure the indicators and steps to increase the level of performance. Learner
outcomes would be the prime indicator of quality (Coates 2010).

In Table I below by Coates (2010) is an illustration of the wide variety of
indicators of quality that can be measured. Several of these indicators are ad-
dressed in this thesis. Primarily by active use of knowledge of the input
brought by the learner and supervisor/teacher alike as a tool to manage teach-
ing resources for increasing the graduation rates (Larsson 2018, Nouri et al.
2019a, Nouri et al. 2019b, Nouri et al. 2020). The increased outcome in terms
of graduation rates will potentially also increase institutional reputation and
growth.

Table 1 Indicators of education quality (Coates 2010)

Outcomes Process Inputs
Higher education Graduation rates Student engagement Entry levels
learners Graduation destina- Retention and progress = Entry pathways
tions Student diversity
Learning outcomes Student characteristics
Graduate capabilities Student aspirations
Work readiness
Satisfaction
Higher education Teaching experience Teaching processes Staff characteristics
teachers Teaching resources Course management University encultura-
Support systems tion
Educational resources
Curriculum
Higher education in- | Institutional growth Academic governance = Institutional character-
stitutions Institutional reputation = Academic manage- istics
Community engage- ment Institutional resources
ment Academic culture Industry engagement
Staff development

Quality systems

In contrast to these measuring indicators to judge achievements or a teacher’s
effectiveness in their profession, there is the practice of using student evalua-
tion to measure the effectiveness of education. There are well-grounded argu-
ments against the practice of claiming that measuring student’s achievements
is the most accurate way of assessing a teacher’s effectiveness (Emery et al.
2003). The usefulness of student evaluations is questionable as the sole meas-
urement of educational quality, the main reason given is the problems of such
an instrument to catch the diversity, quality and richness of the learning pro-
cess if used as the sole indicator (Pounder 2007).
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The final objective of higher education is to obtain a degree, and for this,
there is a requirement of achieving a passing grade on the thesis project (Ho
et al. 2010, Rennie and Brewer 1987). A passing grade should establish the
graduate’s ability of critical thinking and empirically based research. Obtain-
ing a degree brings a range of benefits for the student, such as personal and
economic recognition (Baum et al. 2013, Lance 2011). Society at large also
benefits from completed graduations projects (Baum et al. 2013, Bourke et al.
2004, Lance 2011).

The thesis project is a challenging undertaking where the completion is de-
pendent on several factors such as aptitude, skill and determination (Agu and
Oluwatayo 2014, Ferrer 2014, Ho et al. 2010, Morton and Worthley 1995,
Rennie and Brewer 1987). Failure completing the graduation project is une-
conomical for the individual student, the institution and society at large (Baum
et al. 2013, Rauf 2016), indicating that the non-completion of theses is a prob-
lem demanding attention and proactive measures by management (Chin et al.
2017, House and Johnson 1992, Jiranek 2010).

The challenge for managers of thesis projects in higher education is to de-
velop routines and measurements that with adequate precision can evaluate
the academic standards and monitor the educators’ performances. A task that
in itself is complicated (Coates 2007) but needs to be in place to manage the
educational process with maintained quality efficiently.

Table 2 Thesis quality aspects for managers, based on Coates (2010)

Outcomes

Process

Inputs

Higher education
learners

Higher education su-
pervisors

Higher education in-
stitutions

Graduation rates
Graduation destina-
tions

Learning outcomes
Graduate capabilities
Work readiness
Satisfaction
Supervisor experi-
ence

Supervisor resources

Institutional growth
Institutional reputa-
tion

Community engage-
ment

Student engagement
Retention and pro-
gress

Teaching processes
Course management
Support systems

Academic governance
Academic manage-
ment

Academic culture
Staff development
Quality systems

Entry levels

Student grade meth-
ods course

Student grade overall
Student diversity
Student characteristics
Student aspirations
Staff characteristics
University encultura-
tion

Educational resources
Curriculum
Institutional charac-
teristics

Institutional resources
Industry engagement

Translated to Coates model (2010) the focus is management aiming at improv-
ing the learner’s process of retention and progress, including engagement, im-
proving the graduation rates, the learners’ employability and satisfaction.
Management focuses on improving the supervision process and the supervi-
sors’ engagement to support the thesis process, support system, and course
management to utilise the supervisor’s experiences with effective resource
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management. The result of these actions would be increased institutional rep-
utation and academic culture, backed by well-used quality systems, see Table
2 above. These aspects are used in this work to analyse the possible quality
aspects of thesis production. The aim is to gain insight into factors contrib-
uting to a successful thesis project and provide knowledge on how to minimise
the dropout rate. The table includes possible factors essential to determining
the outcome of a thesis project.

There is a multitude of factors determining the quality of a thesis project. The
factors include personal traits of the student, previous knowledge, motivation,
culture, relations, to mention a few (Diseth 2011, Giota 2010, Poropat 2009).
In a study evaluating undergraduate theses in history, the model in Figure I
below is used to describe the various factors influencing the quality of a thesis
(Ekecrantz et al. 2015).

PRESAGE HIGHER EDUCATION HIGHER EDUCATION
PROCESS PRODUCT
i Bureaucracy :

; templates, \
! procedures, etc.
i

Prior abilities

motivation etc.

traits, background,

Supervision
supervisor,

Thesis quality

examiner & peers \
Prior knowledge

Undergraduate

studies History

& other disciplines ™~ |;\
upper secondary \

i Student ability
grades " A »

Figure 1 External factors and thesis quality, an adapted 3P model
(Ekecrantz et.al. 2015)

This model extends the 3P model on learning and teaching (Biggs 1979, Biggs
1989). In the study, the factors of the general groups of prior knowledge, un-
dergraduate studies, supervisor and bureaucracy where investigated
(Ekecrantz et al. 2015).

The work presented in this dissertation, use foremost factors B, C, D and
to some extent, also E to propose a strategy for predicting the outcome of a
thesis project.

12



1.2 Research Question

The work from the very start focuses on bringing together instructional design,
delivery of education and evaluation of educational activities aiming at find-
ing management measures to facilitate an increasing volume of education with
maintained quality. Two research questions are posed in this dissertation:

What are the factors that influence thesis completion and non-completion,
which can be the basis of management actions and policies?

What kind of principles for the management of thesis projects can be im-
plemented to secure high quality in higher education?

1.3 The Context

The setting for the work presented in this dissertation is thesis supervision at
the department?. The department offers graduation work for several bachelor
and masters programmes. Over the years, the bachelor and master thesis su-
pervision process has changed several times; the criteria for a passing grade
has also changed over time. The quality assurance system employed in Swe-
den in 2011 through 2014, where the quality of the thesis was the single factor
evaluated to decide on the educational quality in general (Ekecrantz et al.
2015), prompted more focus on the process and criteria in the department’s
thesis production.

At the same time, IT support is introduced to standardise the process fur-
ther. This process involves support for matching student and supervisor, sup-
port the communication and following the desired path from start to finish.
New criteria for grading the thesis are implemented. Over the years, the pro-
cess and criteria have changed, but the underlying motivation is still the same,
increased quality.

1.4 Definitions

Several concepts used in this dissertation could be interpreted in different
ways depending on the context of the reader. Therefore the interpretation used
in this dissertation is given here.

2 Department of Computer and Systems Science (DSV), Stockholm University, Sweden
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1.4.1 Academic Quality

For a more extensive discussion on the concept of academic quality, please
see section 1.1 above. Bearing this in mind that this work does not investigate
the quality of the thesis to determine the grade objectively, the focus is the
aspect of completions on time, which in itself is one indicator of quality in the
production process. Reducing the rate of non-completion is considered to be
one sign of quality in the academic concept. One way of decreasing the rate
of non-completion could be to lower the criteria; this work assumes that the
rate of completion could increase while maintaining the criteria at a high level.

1.4.2 Academic Managers

In this work, the academic manager includes all positions involved in the pro-
cess of producing an undergraduate thesis. Thus managers include the head of
the universities, departments, sections etcetera, as well as directors of studies
on all levels. To some extent, this also includes supervisors, examiners, re-
viewers and course leaders.

1.5 Point of Departure, What the Work Will Cover

The work presented has been undertaken over an extended period, initiated by
the preparatory work in finding suitable theoretical, pedagogical grounds for
improving the online learning experience for students, resulting in an
increased outcome (Scheuermann et al. 2001b). Increasing the outcome would
be the object of management. Part of this preparatory work was also to per-
form a large scale investigation of educational needs in a diverse and hetero-
geneous population to provide project management with information useful to
deliver appropriate educational support to the different communities (Hansson
et al. 2007).

The actual dissertation work is based on this preparatory work and focuses
on the application of the results in the management of thesis work. The first
part of the dissertation investigates several aspects of graduation projects in a
broad sense. The first part starts with a study that examines barriers perceived
by students in beginning the graduation project. The next research paper in the
first part focuses on management aspects regarding anti-plagiarism in thesis
work and finally, a study on students’ views of a mobile application to support
their thesis work. The final part of the dissertation was inspired by a study of
factors influencing the production in large-scale thesis production from a man-
agement standpoint (Larsson 2018). The final papers are two extensive studies
of outcomes of the thesis projects over seven years to find factors that could
explain and predict the result of the graduation projects. One of the studies
was conducted focusing on bachelor theses and another one on master theses.
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The reason to separate these is that the master theses students are likely to
have more experience of writing more extensive scientific reports, and many
times more academically experienced and may have other factors that can in-
fluence the outcome. With knowledge of these factors, managers would have
a powerful tool to improve the outcome.

The continuation of the work from the preparatory work to the final studies is
explained in Figure 2 below, an iterative cycle where each iteration may be
one or several studies. The figure is an adaptation of the model presented by
Romero and Ventura (2007). The model describes the iterative improvements,
and interactions, of education. It should be applied in an iterative mode, where
each cycle feeds the results into the next cycle. In this dissertation, it is sug-
gested that educational managers, on all levels, in the first cycle are concerned
with, among other things, instructional design and pedagogical approaches to
present an effective educational system for students. This is covered in the
preparatory work for this dissertation. Following cycles covers the first part
of the dissertation as reported in included papers no I, II and III. The focus in
this part of the essay is on exploring aspects of thesis work that would be ben-
eficial for managers to consider when attempting to improve the thesis process
and for promoting a higher rate of completion.

Design, plan,
deliver - Use and interact
Educational systems

i >

L Instructional design <:I

Pedagogical approach

Educators
Students
e

Managers Student & academic data
Data mining
< Follow up results
by o [
Statistical analysis V
Feedback of : ;
eecback of | Learning analytics |  Got recommendations

experience

Figure 2 Cycle of management by applying data, adapted from Romero &
Ventura (2007)

In the final part of the dissertation, the focus is on finding factors that can be
useful in the management of thesis work to increase the completion rate. In
the concluding studies presented in paper no IV and V, the focus is to find
indicators and predictors that could be useful for managers to increase reten-
tion in thesis production (Nouri et al. 2019a, Nouri et al. 2019b, Nouri et al.
2020).
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1.5.1 The Theoretical Foundations for the Work

The dissertation takes its point of departure around two concepts, educational
quality in higher education and management strategies for academic institu-
tions. Educational excellence in higher education is discussed from different
standpoints; for instance, the management of resources to achieve the strategic
goal by budget performance (Otley 1999). Educational quality has several
different perspectives. One perspective is the achievement of pedagogical ob-
jectives (Ball and Halwachi 1987), or, measuring the educational results
(Ramsden 1991).

In this work, the concept of educational quality is as stated by Hamish
Coates (2007, 2010), the activity of defining and monitoring academic stand-
ards. The concept of educational excellence is discussed further in the section
Problem Statement below.

Management strategies in this work refer to the management strategy called
Loosely Coupled Systems as presented by (Orton and Weick 1990, Weick
1976), further explored and described as controlled autonomy and accounta-
bility (Kreysing 2002). The concept of loosely coupled systems is combined
with a model of an academic organisation described by Birnbaum (1988). This
concept is developed in the section on Management in Higher Education be-
low.

1.5.2 Limitations of the work

The work covers several areas of management activities of significance for
the management of thesis work, the main areas being students, IT and IT Sys-
tems, other facilities such as premises, pedagogical tools etcetera, and staff.
See Table 3 below for an overview of the areas of management addressed in
this dissertation and to what extent, Core, Low, Medium and High.

Table 3 Overview of areas covered by the work and to what extent

Extent Students IT Facilities Staff

Core In some aspects
Low

Medium To some extent To some extent

High Somewhat Fully Very much

Although students are essential as learners, as well as their achievement of
skills and competencies, is monitored to judge the quality of education, this
work will only cover some core issues regarding the management of students
concerning their thesis work. Mainly in aspects concerning the evaluation of
needs and outcomes and effective ways of delivering education. IT, and IT-
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systems, and other facilities used in education will be addressed to some ex-
tent, mainly with the focus on how the manager of thesis work can use these
tools. Finally, the staff is in some aspects only discusses on a core level and
some elements to a great extent, mainly supervisor factors that may influence
the completion rate. Managers in this context are in the broad sense, including
heads of universities, institutions and departments as well as director of stud-
ies and to some extent also professors, supervisors etcetera. Any faculty mem-
ber assigned to supervise students doing graduation projects is considered to
be a supervisor.

A further limitation of this dissertation is that quantitative studies use are
only data available from internal systems. Data in external systems may indi-
cate other predictive factors for completion or non-completion. In operative
applications of the results, there may be restrictions on the availability of ex-
ternal data, and it is, therefore, justified to have this limitation.

As discussed by Ekecrantz et al., several areas affect the thesis quality
(2015). The student brings previous knowledge into the thesis writing process
as well as abilities and shortcomings. All of these have some effect on the
thesis quality, as well as the completion or non-completion. There are practical
limitations in gathering these data, as well as ethical considerations in using
this type of data.

1.6 Overview of Research Articles

This dissertation is based on a long period of preparatory work leading up to
the first part of the dissertation. The preparatory work in many ways investi-
gates management issues in various settings and provides valuable input to the
essay itself. Papers from the preparatory work are not included in the disser-
tation, but a list in section 7.5 refers to not-included papers that are in some
part related to the work done in the dissertation project. The preparatory work
provides some basic theory and connections to previous research in this field.
The actual dissertation is more focused work on the factors that contribute to
thesis performance which can be the basis of management actions and poli-
cies, using experiences from other related work.

1.6.1 Initial Part of the Dissertation

For this part of the work, the initial phase of the dissertation itself, three studies
were conducted on students experiences and their perceived barriers when
starting an educational undertaking (Larsson 2012) and the use of the specific
application in the learning process (Aghaee and Larsson 2013). The third
study is on how to manage anti-plagiarism efforts (Larsson and Hansson
2013). In the first study, the most crucial barrier perceived by students, besides

17



personal barriers, in practice out of the control of management, was the inter-
action with supervisors (Larsson 2012). The result confirms the importance of
managers focusing on building compelling interaction in the education and
supervision process. In the second study, the educational experience is in fo-
cus. A quality aspect of the outcome of education is fairness as an aspect of
reputation (Coates 2010). Managers of education should facilitate high quality
and efficient policy regarding anti-plagiarism.

1.6.2 Management of Thesis Supervision

The final part of the dissertation is two studies of thesis production over seven
years with the purpose to analyse the outcome of several adjustments made in
the production process at the same time. In these studies, we bring together
theories on measuring educational outcome as described by Coates (2010) and
management strategies (Kreysing 2002). The two studies aim at gaining
knowledge into what factors predicts the outcome of a thesis project, comple-
tion or non-completion, for this learning analytics and machine learning are
used. Their results can be used in the management of supervisors and reduce
the rate of non-completion by a more efficient matching of candidate and su-
pervisor. The theoretical foundation is among others (Astin 1984, DesJardins
et al. 2003, Pascarella and Terenzini 1983, Rapp and Kauf 2018, Rapp and Ott
2017, Tinto 1975).

Table 4 Overview of the structure of work and relevance for this work

Phase Paper Purpose QOutcome
The initial part | 1 Supporting the A preliminary study on fac- Personal issues were the most
of the disserta- = Thesis Writing tors contributing to non-start | common factor, followed by
tion Process: A Prelim- | of thesis projects supervisor issues

inary Study of

Barriers to Start a
Thesis project

2 Anti-Plagiarism
strategies

Strategies for managing
anti-plagiarism work in the
thesis projects

Improvement in plagiarism
policy is needed as well as new
technical systems to assist in
reducing plagiarism

Management
of thesis super-
vision

3 Students per-
spective on Utility
of Mobile Appli-
cations

4 Identifying fac-
tors for master
thesis completion
and non-comple-
tion through learn-
ing analytics and
machine learning

What are the views of stu-
dents working on thesis pro-
jects regarding the useful-
ness of mobile applications
To investigate factors usable
to predict the outcome of a
thesis project. To identify
the specific difference be-
tween bachelor and master
projects

Students are in favour of mo-
bile applications for support in
the writing process.

Identification of five essential
factors influencing the comple-
tion or non-completion of a
master thesis.

5 Bachelor thesis
analytics to under-
stand and improve
quality and perfor-
mance

To investigate factors usable
to predict the outcome of a
thesis project, provide tools
for better matching between
student and supervisor

Identification of factors pre-
dicting the completion or non-
completion of thesis projects.
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1.6.3 Structure of the Work

In this introduction, the overall structure of the work is presented, how the
different parts relate to each other. The aim of the work is explained, and grad-
ually, the investigation narrows down to answering the research questions.

The overall structure, and how individual papers of the dissertation related
to this structure are shown in 7able 4 above. The table describes the purpose
of each paper and the relevant result for the part of the specific paper.
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2 General Background

The work presented in this dissertation covers several aspects of learning, ed-
ucation, teaching and management that intertangles with one another. The pur-
pose of the management actions undertaken in this context is increasing the
outcome with maintained quality, but without the same increase in resources,
the management needs to consider all these aspects.

In the next section on related work, these aspects, and the previous work,
this thesis builds on are discussed.

2.1 Related Work — A Background

At the outset of this work, the management challenge of increasing the output
of education, and learning, by facilitating interaction between students was in
focus. As such, the focus was on the design of an environment providing tools
to enhance student interaction, and also tools for moderating students.

For management, it is a challenge to judge the effects of specific input and
its influence on the outcome, dependant on that the education system in
several aspects is a black box, considering that the process gets specific inputs,
from students, lecturers, management directives etcetera, and its output is in
the form of educational results. Unless studied, it is not possible to know what
is happening inside the box (Black and Wiliam 2010). We focus on manage-
ment activities to improve the outcome for that reason. Educational activities
are dynamic and consist of several subsystems and subjected to external pres-
sure. In the evaluation, as a result, there is data that often is not precise enough
for a precise interpretation of the effect of a specific input (Birnbaum and
Edelson 1989).

In an ideal market, built on trading with the outcome of higher education,
there would be no need to judge the outcome as an inferior product would not
be requested. This imperfection is, among other impurities, the absence of
prices. Due to this imperfection, it is complicated to measure education as such
(Johnes 1992).

2.1.1 Management in Higher Education — the Power Perspective

The issue of management systems in higher education has been addressed in
(Larsson 2018) mainly with a focus on the management strategy for a loosely
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coupled organisation as described by Weick (1990, 1976) and referred to as
Controlled autonomy by Kreysing (2002). Management of academic institu-
tions as described by Birnbaum (1988) is a paradox, poorly managed but still
very useful, in attracting students. A characteristic of the academic institutions
as described by Birnbaum is un-business like managers still delivering quality
without parallel (Birnbaum 1988). The success factors are thus not dependant
on the management efforts; they appear despite lousy management (Birnbaum
1988).

Managers should possess some power, used to introduce change in others,
fundamentally to control and coordinate activities of those managed
(Birnbaum 1988). Five distinct social powers are found in groups: expert
power, coercive power, legitimate power, reward power and referent power
(French and Raven 1959). Expert power is present when the managed persons
accept the leaders’ expert knowledge; coercive power is the possibility to lav-
age some penalty on those not accepting the directions, legitimate power is
based on the acceptance by both parties of common standards or codes. Re-
ward power is based on the possibility to offer some rewards for adherence to
directions and referent power is the acceptance of a superiors directions based
on the identification with others (Birnbaum 1988, French and Raven 1959).
Academic institutions, in many ways, normative, are focused on referent and
expert power to produce participants who are committed (Birnbaum 1988).
Academic managers are generally academics and not general managers; as
such, they are committed to maintaining power and influence (Deem and
Brehony 2005). Commitments which, together with participatory governance
may lead to a state where all groups and individuals should have their say and
have the right to veto. Which, in turn, may lead to a situation where the status
quo receives the most committed participants, a status quo cannot be vetoed
(Kerr 1982).

2.1.1.1 Four Organisational Types in Academic Management

Looking at real organisations with the concept of four standardised types,
(Collegial, Bureaucratic, Political and Anarchical as discussed below) will al-
ways lack individual differences and characteristics that are very specific to
that individual organisation (Birnbaum 1988). The strength of using stereo-
type models for this is the possibility of facilitating the understanding without
having to absorb all the individual details and saving time in doing so.
Birnbaum’s standardised types of organisations are useful in the process to
understand the specific type of organisation which an academic institution is
and helpful to understand management strategies in different situations.

Birnbaum proposes four types of institutions, the collegial, bureaucratic,
political and the anarchical, and offers some description for each, and offers
some suggestions on how to manage them. All four types discussed using the
concept of the thigh and loose coupling (Birnbaum 1988).
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The Collegial Institution’s characteristics include the situation that both
faculty and administrators hold professional degrees, and therefore establish
an environment of mutual respect and interaction (Birnbaum 1988, Ponton
1996). Decision making is influenced through deliberation and may be time-
consuming; the ultimate decision is by consensus. Often faculty members hold
administrative positions for shorter periods, after which they return as faculty
(Birnbaum 1988). To fulfil the hallmarks of a pure collegial institution, the
number of faculty and administrators should remain at a low level. A low
number of employers ensures frequent and informal interactions, as the
institution grows in number the collegiality still can remain in subgroups
(Birnbaum 1988).

The Bureaucratic Institution, usually considered to be rational
organisations, i.e. decisions are linking means to ends, resources to objectives,
not always the best decision but still decisions (Birnbaum 1988). There is an
emphasis on long-term planning and development of specific goals and targets
to be achieved (ibid). Which, in turn, tends to lead to forming specialised units
och offices and refinement of procedures, both regarded as priorities in the
bureaucratic organisation. The possibility of leaders to focus on strategic
decisions is restricted, and the organisation keep doing what they have done,
paying little attention to the participant’s intentions and wishes (Birnbaum
1988). At the same time, the prime function for managers in the bureaucratic
organisation is decision making (ibid).

The Political Institution is an organisation perceived as democratic and
pluralistic, using political processes to resolve issues of allocation, the balance
between allocating resources between those in need of (Birnbaum 1988).
Dominating characteristic is indifference; most parties have no concern for
most of the issues; it is regarded as routine and guided by procedures and
understandings. Decisions can be made even without a defined goal.

The Anarchical Institution represents finding meaning in a community of
autonomous actors (Birnbaum 1988). Main characteristics of the anarchical
organisation are problematic goals, an unclear technology, and fluid
participation (Birnbaum 1988). In this type of institutions, goals often stated
after the product has developed, adding to the list of goals for the study
program as they go along. Delivery of education appears to be useful, but no
one knows why it is useful, and what technology can deliver the best outcome,
The result is that there is no evidence of what method is most effective, trial
and error before evaluation, we have always done like that (Birnbaum 1988,
Cohen and March 1974). In the anarchical organisation, decisions on related
issues are regularly made by different individuals as persons are moved in and
out of positions quite frequently (Birnbaum 1988).

The Cybernetic Institution is not a fifth model of organisations, but an at-
tempt to extract the essence of all four types of academic organisation models
and give advice on practical leadership strategies (Birnbaum 1988). Birnbaum
summarises this as Providing Direction Through Self-Regulation as a
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management strategy (ibid). In short, it is claimed that there is no need for
firm decision making leadership, the Cybernetic institutions more or less run
themselves. The primary duty of leaders is to be alert to disruptions in ongoing
activities and suggest improvements in processes gradually instead of massive
changes (Birnbaum 1988).

Another point of view of leadership in this academic organisation model is
put forward by Cohen and March, Leadership in an Organized Anarchy
(Cohen and March 1974). Eight rules are also tools for the management;

1 Spend time; managers should do their homework before making deci-
sions, thus be the authority in the information.

2 Persist, in short leaders should be persistent in following through their
decisions.

3 Exchange status for substance, managers should avoid focus on their
importance and reach for substance in the outcome.

4 Facilitate opposition participation; academic leaders may sense lim-
ited control based on the position, facilitating participation in the decision
process may increase the authority.

5 Overload the system, the manager, should have an extensive portfolio
of projects to build the authority.

6 Provide garbage cans, offer general and overall subjects for decision
meetings to attract attention, thereby clearing the way for following matters
by removing possible hindrances motivated by the social commitment and
similar.

7 Manage unobtrusively, is to float along and keep a keen eye on any
disturbances, propose minor adjustments.

8 Interpret history; it is an excellent tactic to own the definition of what
has happened. (Cohen and March 1974)

2.1.1.2 Leadership Ambiguities

The ambiguities faced by the academic leader come in four different shapes,
the purpose or goals, power in the form of how influential an academic leader
is, experience or what can a leader learn from events and finally how does a
leader assess the success of the leadership (Cohen and March 1974).

Among the problems with a purpose of the academic organisation is that
they tend to be meaningless or dubious, failing standard tests for a viable goal
by being unclear, lacking procedures to measure the degree of achievement.
It is also problematic on the level of acceptance of goals in the broader sense,
for academic leaders, the ambiguity of purpose is the notion that the context
is presumed to have a purpose in an organisational context that denies this
(Cohen and March 1974). On the subject of power as assumed by academic
leaders, there is the tautology that a person who gets things done to have power
if a person has power (s)he gets things done. There is a myth of executives
having a responsibility in hierarchical organisation countered by the myth that
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academic organisations are inherently non-hierarchical (Cohen and March
1974).

The organised anarchy possesses three distinct hallmarks. Firstly prefer-
ences that are problematic, inconsistent and lacking well-defined preferences,
more resembling a set of ideas than a set structure, preferences are discovered
by actions instead of the acting out of defined preferences. Secondly, there is
the problem of unclear technology; its processes are not known by the
members of the organisation, and procedures are based on pragmatic trial and
error. Lastly, the fluid participation, varying over time, making the boundaries
of the organisation unclear (Cohen et al. 1972).

As a leader in an academic organisation, understanding the mindset of ac-
ademic workers is fundamental; they expect to have a far-reaching autonomy
for several reasons. Among others, the academic freedom which should safe-
guard that research can be performed independently (Dearlove 1998). The
manager is often an academic that in turn, expects autonomy in their leader-
ship, usually recruited from the autonomous professors (Muller-Camen and
Salzgeber 2005).

2.1.2 Choice of Pedagogical Model as a Management Tool

The outcome of education is or should be the objective of management in
higher education. The measurement of the outcome can be done in several
ways, like the indicators suggested by Coates (2010) or based on student ex-
periences as demonstrated by among others Ramsden (1991). One factor that
affects the outcome is the chosen pedagogical model for education. Thus this
is a tool for managers striving for the increased outcome of education.

For instance, moderators need to be instructed on several aspects, such as
determining how much moderation is called for and how to decide what is the
moderator’s responsibility and what is the learner’s responsibility. Further, the
moderator needs to know how to manage the learning process (Scheuermann
et al. 2001a).

As experienced in the preparatory work, one success factor was the use of
moderators in each group of learners, keeping cooperation going and motiva-
tion high. In this process, the moderators at times need to act as mediators,
ensuring the continuing interaction in the study group (Feuerstein and Jensen
1980). In the online setting it is vital to be aware of what factors of the envi-
ronment offered that makes it fruitful; provide a space for communication, no
limitations on length in communication, a diverse group, tools to solve differ-
ences, memory (who said what regarding what?) (Godwin 1994). Also, due
considerations need to address the social dilemmas and the development of
cooperation on a broader scale (Axelrod 1984, Axelrod and Hamilton 1981,
Kollock 1998).

Successful management requires some evaluation of the outcome. Doing
so there are two challenges, performing the evaluation and finding appropriate
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indicators. To design and deliver the sought-for education evaluation of needs
should be undertaken. Even if the needs at first appear to be very disbursed
and heterogeneous with non-compatible desires, it should be possible to find
the underlying desires. Make it possible to transform the expressed needs of
some 30 different communities in 10 countries and with a disbursed cultural
setting to establish the subject area and the pedagogical model of formal and
informal learning (Hansson et al. 2007).

2.1.3 Demonstration of Management in Specific Contexts

Studying the perceived barriers to start working on the thesis project is of use
for managers as the result of the study may influence to design of the educa-
tional process and environment, thus affecting the outcome of education. In
the study of thesis work, the similarities of distance and online learning are
assumed based on the fact that thesis work is solitary and infrequent contacts
with teachers and other students (Larsson 2012). The lack of social interaction
is reported as the most critical hindering factors for online learning
(Muilenburg and Berge 2005). A different approach and more hands-on is to
cluster the barriers and investigate each cluster to decide on a suitable solution
for each barrier, for the social interactions this can be supportive measures like
those lined out in stage 1 of this study (Cho and Berge 2002). These clusters
of barriers are tools for the managers to give directives to educational design-
ers to increase the output.

In the study of students experience of mobile applications for higher edu-
cation, usability in education is further investigated (Aghaee and Larsson
2013). The second study in this part focus on the management of anti-plagia-
rism in large-scale thesis production. It presents some hands-on suggestions
for managers (Larsson and Hansson 2013). Primary strategies for managers to
consider are prevention and detection, complementary strategies, where the
management needs to find a balance. Preventive measures require more time
to implement, and the effect is long-term, on the opposite, detection methods
can be implemented fast while the effect is short-term (Lukashenko et al.
2007).

2.1.4 Management of Large-scale Thesis Production

In this, the final part of the dissertation, the focus of the work is on the gradu-
ation projects and investigation of finding factors that can predict the success
or failure of a student thesis project. By knowing these factors, managers can
use more effective matching, and training, of supervisors and students for in-
creased completions. As learned in the study into barriers to starting a thesis
project (Larsson 2012) one set of barriers was perceived to be supervisor re-
lated, it was interesting to look into this aspect further.
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A preparatory study with this focus is investigating the supervisors and
managers role in the thesis process (Larsson 2018). Most literature on super-
vision is in the context of PhD thesis; anyhow these can be applied to under-
graduate thesis in a general sense. The study explores two different fields of
the supervision, the supervision style and the contribution by the supervisor to
the thesis process. Several studies advocate a supervisor style of mentorship
(Gallacher 1997, Manathunga 2007, Pearson and Brew 2002, Price and
Money 2002, Wisker et al. 2003). Another style is focusing on the interaction
between learner and supervisors (Lee and Green 2009, Lusted 1986). The con-
tribution to the thesis project by the supervisor is in the interactions with the
student, may result in better grades (de Kleijn et al. 2012), and possibly also
affect the completion rates. Also, the cognitive style of supervision influences
the outcome (Armstrong 2004).

The two final studies included in the dissertation are investigating factors
predicting the outcome of a thesis project go further into investigating the cor-
relations between a more significant number of factors and completion vs non-
completion of thesis projects. In these studies, the factors in the context of the
student are investigated, besides the factors of the supervisor.

2.1.5 Factors Influencing Thesis Completion or Non-completion

Factors influencing the outcome on the students’ accord have been described
as thesis blocking (Rennie and Brewer 1987), a blocking that needs to be han-
dled in supervision. Some studies suggest that the students’ entry grades or
other prerequisites influence the outcome (House and Johnson 1992, Jiranek
2010, Wright and Cochrane 2000). Other studies have shown that this is not a
significant factor (Pascarella and Terenzini 1983, Siegel 2005, Wright and
Cochrane 2000).

In searching for papers on non-completion of thesis projects, the list of pa-
pers discussing completion or non-completion of PhD dissertation is long and
covering most aspects imagined or unimagined. For undergraduate studies,
there are numerous studies investigating the completion or non-completion of
a full study programme, only a few looks at the thesis projects itself.

There are some exceptions, an interview study where 19 out of 20 respond-
ents was master students. All were in the process of completing or had com-
pleted, the thesis projects (Ho et al. 2010). The study suggests themes that
facilitate or hinders thesis completion; top themes facilitate completion is stu-
dents positive qualities and support from supervisors and others; each of these
reported by 80% of the subjects. Hindering themes are distractions, also re-
ported by 80% of subjects. There is a cluster of themes related to supervisors
factors regarded as hindering completion; these include negative attitudes,
poor feedback, unclear directions (Ho et al. 2010).

General traits of the student like age appear to have some influence in time
to complete, and the grade, at the same time it appears to vary with disciplines
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(Jiranek 2010, Manathunga 2005, van de Schoot et al. 2013, Wright and
Cochrane 2000). These studies are in the context of PhD candidates. Also,
general traits but more reliable predictors appear to be the students’ ability to
adapt to the nature of thesis work and the process (Rennie and Brewer 1987).

The working relationship between master student and supervisor are influ-
encing the outcome, in terms of time to completion and completion rates, are
depending on moderate control of the process by the supervisor (de Kleijn et
al. 2012).
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3 Approach to and Selection of Methods

Learning is primarily a human process that includes some form of social in-
teraction, direct or indirectly between learner and educator. The interaction
can be direct; lectures, lessons, supervision and similar activities, or indirect.
Indirect interaction covers all from reading materials to recorded materials in
the form of video and sound.

Most of the studies in this dissertation cover aspects of the social interaction
between learners and educators, and the learner’s experience in the process of
learning. Therefore, the research strategy is both qualitative and quantitative.
The purpose is to gain more knowledge of phenomes affecting the learning
outcome, to arrive at management decisions improving the outcome as well
as the quality of the outcome. In practise this in several cases was implemented
as mixed methods in some form, with more focus on qualitative aspects in the
preparatory work and the first studies and quantitative focus in the finishing
part of the work.

3.1.1 Quantitative and Qualitative Research in Social Sciences

The first step of starting a research project is to decide an appropriate strategy,
based on the knowledge sought, depending on the purpose of the study. Even
if there are several different methods available to the researcher, there are two
different main types of research; descriptive and exploratory.

Descriptive research methods in the social sciences are aiming at detailed
observations carefully documented, often using statistical tools to explain phe-
nomena studied. The results of the study are generalised for a larger popula-
tion and predictions (Bhattacherjee 2012). In this general strategy, there are
several methods possible to employ, depending on the research question and
design. Experimental methods, exploring the outcome of specific actions, or,
Non-experimental methods such as surveys, exploring a detailed description
in numeric terms (Creswell 2009). As the aim of this dissertation is to study
various aspects of the thesis process that include student, supervisor and man-
agers, to propose management strategies reducing non-completions. In doing
so, several of the studies use statistical methods, while some use qualitative
methods.

The explanatory/exploratory research aims at investigating new phenom-
ena, further understandings on human interactions and similar questions. Re-
search in this category seeks answers to questions like Zow or why something
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happens (Bhattacherjee 2012). There are several different methods, ethnogra-
phy, grounded theory, case studies, phenomenological and narrative research
to achieve this, all of the above aim to find out how and why something works
or does not work. The research evolves as study progress (Creswell 2009).
During the preparatory stages of the research presented in this dissertation, a
broad approach of exploratory methods was used to increase the understand-
ing of the phenomena being studied, how to manage online education effi-
ciently.

Disadvantages of using qualitative research include that it is time-consum-
ing for data collection and analysis, and some administrators consider its cred-
ibility to be lower when compared to quantitative research (Johnson and
Onwuegbuzie 2004).

3.1.2 Mixed Methods Research in Social Science

The quantitative research paradigm is to its nature positivistic, every object of
study can be observed as indicators that can be empirically studied, and there
is only one truth. On the other hand, qualitative research is interpretations and
constructivists. It can result in multiple truths and realities, depending on the
scientist’s construction of reality (Sale et al. 2002).

Combining these paradigms can seem to be cumbersome, but the facts
speak in favour of doing so. By combining the two methods, the benefit of
both will be working for the researcher. Among the arguments supporting this
is that both methods have a common goal of a deeper understanding of the
phenomena studied, they also share the objective to understand and improve
society, as a group and individually. Many of the phenomena studied in Social
Sciences are complex and require data from different perspectives, combining
quantitative and qualitative methods offers several perspectives (Johnson and
Onwuegbuzie 2004, Sale et al. 2002). With the exception of the early stages
of the preparatory work and the final analysis of factors influencing the
completion of thesis projects, the mixed methods approach was the natural
choice of method, and this is because of part of the studies aimed at further
understanding and part of the studies aimed at describing the results. This
mixed-methods approach most effectively achieves the object of the
dissertation, and many factors affect thesis outcome; some require a
qualitative approach to capture some quantitative. For instance, qualitative
approaches were more suitable to gain insight into the subjective perception
of, barriers to starting working on the thesis projects.

There are at least two different ways of describing the application of a
mixed-methods paradigm in research. The mixed-model, see Figure 3, where
qualitative and quantitative methods applied within or across the phases of the
research, and the mixed-method where qualitative and quantitative stages are
applied in the strategy (Johnson and Onwuegbuzie 2004).
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Johnson and Onwuegbuzi (2004) based the mixed-model on Tashakkori
and Teddlie (1998) to describe the concept of a research design focused on
mixing across the different phases of the research. An example of a mix within
a study would be to combine closed (quantitative) and open (qualitative)
questions in a questionary.

Qualitanve Research Quanttative Research
Objective(s) Objective(s)
Collect Collect Collect Collect
qualitative l||I1II.TI.T1I:\r. qualitative quantitative
data data data data
Perform Perform Perform Perform Perform Perform Perform Perform
qualitative  quantitative qualitative  quantitative qualitative  quantitative  qualitative  quantitative
analysis analysis analysis analysis analysis analysis analysis analysis
1 2 3 4 5 6 7 8
Designs
Nate. Designs 1 and 8 on the ourter edges are the monomethod designs. The mixed-model designs are Deesigns 2, 3, 4, 5, 6, and 7.7

Figure 3 Monomethod and mixed-model designs. (Source: Johnson & Onwuegbuzie
2004)

3.1.3 Learning Analytics

The object of learning analytics, in broad terms, analyses big data to find a
correlation between factors that affects an outcome. For this statistical tools
were employed, such as Spearman correlation and t-tests. These tests produce
a list of factors that correlate with the outcome of the thesis project.

Also, an analysis of predictions was performed. For this, the data was ana-
lysed with machine learning techniques, Naive Bayes, Neural networks, Deep
Learning and Random Forest and other classifiers were used. The tests and
techniques were chosen based on a demonstrated excellent performance in the
prediction of dropouts (Jayaprakash et al. 2014, Kashyap and Nayak 2018).

What “academic standards” means
agreed levels of performance on indicators of
academic quality
Hamish Coates
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4 Application of Methods

4.1 Initial Part

The first part of the dissertation focuses on exploratory studies aiming at gain-
ing insight into perceived problems or possibilities in starting and finishing a
graduation project. As the aim is at a better understanding of how the situation
is perceived by students, the research strategy uses mixed methods. This part
is composed of three studies; one aims to find barriers for students to start
their thesis project; the second study is a theoretical study aiming to evaluate
the work in the prevention of plagiarism. The third study is investigating stu-
dents’ perceived utility of mobile applications to support the thesis work.

4.1.1 Barriers to Starting Thesis projects, Mixed-Method

The purpose of the study is to identify areas perceived to be barriers by stu-
dents and hindering them from starting their thesis projects. The population
for this study was select to be all projects that had no registered progress tree
months after the expected completion date. Out of 174 started projects, 86 had
no registered progress, 44 had been completed, and 39 had some progress reg-
istered. Out of the 102 students related to these 86 projects of which had not
been started; answers were obtained from 47 students.

To fulfil the objective of the study, an online survey was designed, with a
mix of set answers and open questions/comments. As the study was explora-
tory, mixed-methods was an appropriate strategy. For this reason, it was pos-
sible to mark several answers on the set answers. After some background
questions, the main question asked for the main reason/reasons the student not
to start the project. Each main reason in the set had two to four subcategories
specifying the reason and a comment box.

Tabulation of the result was a simple counting on the number of answers
for each reason and subcategories. Comments gave more descriptive input for
future work. A free online tool was used for distributing the survey and for
calculating the results.
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4.1.2 Anti-plagiarism Strategies, Qualitative Method

This study builds on previous studies aimed at discovering the state of matters
regarding the issue of plagiarism by students and supervisors and also to de-
termine a useful tool for automated text matching.

For the literature review, the strategy used was to follow the trail of refer-
ences used in central articles on plagiarism prevention to determine several
different approaches for this work. Each of these approaches leads to more
specific papers on that particular aspect. The findings constitute the basis for
recommendations regarding a policy for anti-plagiarism work. For the second
part of the study, an analysis of al available text-matching reports determining
if they including false matches, unproblematic or warranted further investiga-
tion. This small part of the study revealed the need for supervisor training on
the use of this type of system.

4.1.3 Utility of Mobile Applications, Mixed Method

This study aimed to find out which type of applications the students consid-
ered was of use for them in the thesis work. A secondary purpose was to in-
vestigate why they are useful. The study also relates to the different proposed
applications to the model proposed by Garrison, Anderson and Archer (1999),
see Figure 4 below. As the purpose of the study was explanatory; therefore, a
mixed-methods strategy was appropriate.

The population approached in this study was all students having active the-
sis projects during the period January 2012 to April 2013, this population was
chosen as they were actively involved, or had been recent, with the process
and support systems at the time of the survey. The population consisted of 632
students, who were invited to the survey, which was open only for five days.

The survey consisted of 12 questions; three background questions had the
option of Yes/No while the central part of the survey had the optional answers
of Yes, absolutely/Doubtful/No, not at all, these questions also asked for the
motivation of the answers. The questions chosen aimed to address the various
aspects present in the model mentioned above.

4.2 Final Part

The final part is papers IV and V. As indicated in the study on barriers to start
a graduation project; one factor was the supervisor; this was an exciting result
to take further. This part is two studies that included factors related to the stu-
dents as well as to the supervisor. The focus has been on finding knowledge
useful for management on all levels. While this part utilises quantitative meth-
ods, the ramifications of the results have apparent qualitative traits.
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4.2.1 Master Thesis, Quantitative Method

This study is performed on master students, with the purpose to investigate if
there is a difference between bachelor and master students. A master student
has, in general terms, more experience with thesis projects, other requirements
and supervisors with other academic records.

In this study, the aim is to gain a better understanding of what factors in-
fluence the completion or non-completion of thesis projects. Part of this aim
is to find factors that may predict the outcome; these factors may be useful for
proactive measures to decrease the rate of non-completions and days to com-
plete. Therefore statistical tools and learning analytics was chosen as a re-
search strategy.

Data for the study was extracted from two administrative systems and cov-
ered 755 master students involved in thesis projects from 2010 to 2017, crite-
ria for inclusion in the study was that the projects were according in the cur-
riculum for the time period of the study.

Data collection consisted of several steps. The extraction of data from the
systems was done using SQL, and individual identifiers were anonymised by
assigning random IDs. The second step was to remove null and extreme val-
ues. We included data on several factors regarding students’ performance in
the study-programme, supervisors’ supervisions performance and experience
and, supervisors research output. Some calculations were also done in this
step, for instance, the number of days to completion was calculated with the
use of start date (the date the student was registered on the thesis course) and
completion date (the date of the last grade awarded on the thesis course). To
determine the average days to completion per supervisor aggregated data on
days to completion per supervisor was used.

In performing the analysis of the data, several statistical methods were ap-
plied in SPSS; among these was R. Spearman investigating the correlation
between variables and non-completions, as well as t-tests. For confirmation of
the results of these tests, the Shapiro-Wilks test was used. For the predictive
model’s several machine learning classifications methods were employed, Na-
ive Baynes, Logistic Regression, Deep Learning, Decision Tree and Random
Forest

4.2.2 Bachelor Thesis, Quantitative Method

This study builds on the knowledge gained in the previous study but also ex-
tends to include factors related to the student and more factors regarding the
supervisor. In this study, the aim is to gain a better understanding of what
factors influence the completion or non-completion of thesis projects. Part of
this aim is to find factors that may predict the outcome; these factors may be
useful for proactive measures to decrease the rate of non-completions and days
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to complete. Therefore statistical tools and learning analytics was chosen as a
research strategy.

Data for the study was extracted from two administrative systems and cov-
ered 2.436 bachelor students involved in thesis projects from 2010 to 2017,
criteria for inclusion in the study was that the projects working in the curricu-
lum for the time period of the study.

Collection of data was a repeat of the previous study on master theses. The
same analysis steps were performed.
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5 Results

5.1 Paper 1 - Supporting the Thesis Writing Process: A
Preliminary Study of Barriers to Start a Thesis
project

This study is aimed at understanding areas perceived as barriers to starting a
degree project. The study was possible to perform as the department intro-
duced a system for administration of thesis project containing data that com-
bined with study data in the student administration system provided an insight
into a student’s progress.

By comparison of the data in the two systems is was concluded that out of
the 174 degree projects started in the thesis administration system 86 had no
activity in the primary administrative system and therefore considered “not
started”, giving a total of 102 students as not started. Out of this, 46 % re-
sponded to a web survey asking for reasons not to start the work.

In designing the questions, the notion was that the reason for not starting
should be personal reasons, but also it would be interesting to find out if the
system was affecting the non-starters. The survey asked for the main reason
for not starting in three different areas; system, supervisor and personal issues.
Each area presented more specific alternatives like; I did not understand the
purpose of the system, or I think the system was hard to work with.

The most common issue for not starting was not unexpectedly personal is-
sues, like changed study plan but foremost changed personal situations. For
managers, it may be hard to effectively influence personal reasons for non-
starters except for reasons related to the students’ previous studies, explored
in papers 4 and 5. Personal issues as health problems, financial, work-related,
and simular will mostly be out of managers’ control.

System issues as a problem in starting are under the control of managers by
ensuring that systems used are usable and appropriate. This area was the least
reported area affecting the non-starting student.

In between these areas of issues was the issue of problems with the super-
visor. All responses given indicated that the issue mainly related to communi-
cation, lack of, or inappropriate to support the students’ efforts to get started.
This last aspect is further explored in papers 4 and 5. The outcome and con-
tribution of this paper were to gain insight into factors perceived by students
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to be barriers to start a thesis project, thus a step on the way to answer research
question one.

Presented at the World Conference on E-Learning in Corporate, Govern-
ment, Healthcare & Higher Education. Montreal, Canada.
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5.2 Paper 2 — Anti-plagiarism Strategies How to manage
it with quality in large-scale thesis productions

The plagiarism problem is, in many ways, essential for the thesis projects, and
one of the criteria in the grading. Plagiarism is also very much a management
issue, how to handle this issue efficiently, maintaining a high rate of comple-
tion and high quality. The study, which is a theoretical review reflects on var-
ious strategies in anti-plagiarism work, argues for a policy on plagiarism that
goes beyond the mere detection of text matching by automatic systems. The
most efficient strategy is preventive measures.

Policy developments on the issue of plagiarism need to be more elaborated
then previously. Included in this is the need for education of both students and
supervisors, training in analysing text-matching reports and similar activities
should be included in such a policy. Training in plagiarism prevention should
include education activities that are repeated in various contexts, workshops
and seminar as well as in handbooks and study guides.

In future work, it would be fruitful to investigate the efficiency of using an
automatic check of proposed thesis texts on each version, from the first draft
up to the final version. Such recurrent checks would be a powerful instrument
for students to master the writing skills needed to avoid unintentional plagia-
rism.

These checks would be of benefit for the students’ development of a writing
skill that avoids plagiarism, unaware and involuntary.

There is also a need for a system that can detect copied illustrations, tables
and pictures, not only a cut and paste version but also homemade versions.
Copying pictures and illustrations are not considered to be plagiarism, accord-
ing to one-third of the respondents in a study by Yeo (2007).

For managers in higher education, the matter of plagiarism must be consid-
ered in general, especially in courses that involve written or oral reporting to
some extent. For more extensive reports like thesis projects, it is a vital com-
ponent that must be addressed by managers and educators efficiently and ef-
fectively.

The study contributes to managers in academic institutions by raising the
awareness of well-founded policy on various aspects of education that have
an influence of the quality of services and as such also contribute to increased
throughput in the system. More specifically the contribution of this paper to
the dissertation is a thorough review of several aspects on plagiarism and how
managers may use this insight in working out effective processes in this area
that supports the completion of a thesis. The study makes two contributions in
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the area by firstly, a literature review on anti-plagiarism work and different
strategies and secondly, analyses of the actual use of originality reports in the-
sis supervision over a three year period and analysing the reports themselves
to determine the need of training of supervisors. This paper supports the for-
mulations of management principles. Own contribution of the paper is back-
ground research, conducting the research on plagiarism reports and assisting
in formulating principles and recommendations.

Published in International Journal for Educational Integrity
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5.3 Paper 3 — Students’ Perspectives on Utility of
Mobile Applications in Higher Education

Purpose of this study in the context of this dissertation is to investigate stu-
dents’ appreciation of mobile applications as support for thesis projects. The
result may be useful for managers to decrease dropouts. Focus is on discover-
ing types of applications to add value to the thesis production process. Some
of the benefits reported by students are mobility and availability regardless of
time and place. It is also noted that mobile applications are useful as a supple-
ment, not only a substitute.

The responses by students in this study can be related to The Community
and Inquiry Model (Garrison et al. 1999), presented in brief later, see Figure
4 Figure 4 The Community of Inquiry Model (Source: Garrison, Anderson &
Archer 1999). Several of the statements in the survey can be directly related
to social, cognitive or teaching presence as described in this model.

The result of this study indicates that there are problems related to mobile
applications, risk of missing valuable information due to the small size of the
interface and compatibility issues vis a vis full-scale document formats.

Respondents single out five types of functions that would help with added
value in higher education; notification, rapid response, information extraction,
accessibility and learning management. There are aspects of the mobile appli-
cations that were considered useful by at least 70% of the responders.

These five areas also correspond to one or more of the areas contributing
to the educational experience in the Community of Inquiry Model (Garrison
et al. 1999). Improving these aspects of presence would assist in raising the
educational experience and as such of prime concern for managers in higher
education.

Results of this study contribute to understanding further the influence of
students’ perceptions of usefulness of even small applications for the overall
experience in the study situation. It shows how to reduce the barriers perceived
by students by utilising the model presented by Garrison et al. (1999). Adop-
tion of this model to the specific context of thesis work is in Figure 5 in the
following chapter. Own contributions in this paper are in background research,
establishing the theoretical foundation, assisting in developing the question-
naire and tabulating the result and assisting in discussions and findings.
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5.4 Paper 4 — Identifying factors for master thesis
completion and non-completion through learning
analytics and machine learning

The master student is in general terms, more prepared for the task of writing
a thesis, they have managed to complete a bachelor thesis. In general terms,
the master student has more training in academic writing and scientific meth-
ods. Supervision for master thesis in general terms have a higher academic
experience. Also, the requirements for a master thesis are on a higher level.

The analysis shows that student average study grade on the program is 3.53,
which is more than one grade above the average thesis grade, which is 2.16.
There are significant differences in 5 separate factors, average study grade,
supervisors average days to completion of thesis projects. Result show signif-
icant differences in supervisors average thesis grade, number of incomplete
thesis projects, as well as the ratio of incomplete thesis projects. No significant
difference in supervisors’ total number of published papers, the total number
of supervised projects, or total course credits earned by the student in the pro-
gram previous of the thesis work.

In the analysis with machine learning tools, the ratio of incomplete thesis
projects was the most influential factor, followed by the students’ average
study grade. These two factors together determine to a high degree the com-
pletion or non-completion of the thesis project.

The paper demonstrates how study data and methods in learning analytics
can produce data that can reduce the dropouts in master thesis projects.

This paper contributes to the dissertation by showing there is a strong cor-
relation between factors and the success of a thesis project; this knowledge
facilitates a more efficient matching of student and supervisor. Previous stud-
ies have been corroborated in that the students’ performance is a determining
factor on success or not in the thesis project. The supervisors’ role in the com-
pletion or non-completion has been discussed in qualitative terms; this study
shows predictors related to the supervisor that has a decisive effect on the out-
come of the projects.

Own contributions in this paper are background research and theoretical
foundations of the pedagogical aspects. And extraction of and preparation of
data for analysis. Furthermore, assisting in the interpretation of results, dis-
cussion and findings.
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5.5 Paper 5 — Bachelor thesis analytics to understand
and improve quality and performance

The previous study served as an inspiration to perform an analysis of the
data at hand to find factors that can explain thesis performance and be useful
to predict dropouts and completers of a thesis project. For this analysis, the
sample covers the period 2010 to 2017. All in all, 2.436 thesis projects
started in the period was included.

For the study, to compute the number of days to complete information on
the start date and end date for the thesis project was compared. For students’
data on thesis grade, the grade of methods course, the average grade in previ-
ous studies and other performance traits were collected. Finally, data on su-
pervisors were collected, not only on thesis production but also on other traits
like academic title, publications and similar.

The descriptive statistics show that about 30 per cent of the projects remain
incomplete. The average grade on methods course is 1.82, where A =5 and E
= 1, average thesis and study grade is 3.38. For the supervisor, the ratio of
incomplete thesis projects is 39 per cent and average days to completion is
400,6 days.

For the analysis, a Spearman’s test was performed to find correlations, as
well as several independent t-tests. Significant differences between complet-
ers and non-completers were found in performance in their studies, and super-
visors’ thesis grade as well as the rate of completed projects and days to com-
pletion. No significant difference was found on supervisors’ publication pro-
duction or the number of thesis projects started.

For the prediction of the thesis outcome, machine learning models where
used, the result of this is a predictive model that could identify 72 per cent of
failing thesis projects and 71 per cent of successful projects. The most decid-
ing factors were supervisors rate of incomplete thesis projects, students study
performance and supervisors average days to completing a thesis project.

A cluster analysis points in the same direction, the supervisors’ ratio of
non-completed projects and the time it takes to completion are too high extent
explaining the failed thesis projects.

The supervisors’ academic title and publication records are factors that had
less impact on completion or non-completion of thesis projects. This finding
is in line with the general relation between research and teaching (Hattie and
Marsh 2004). The student-related factors are influencing the outcome but to a
lower degree, then the supervisor related factors. The contribution of this pa-
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per to the dissertation is a demonstration that learning analytics on these fac-
tors could be a viable approach to proactive management of supervisor assign-
ment. Own contributions in this paper are background research and theoretical
foundations of the pedagogical aspects. Beside this also extraction of and
preparation of data for analysis. Moreover, assisting in the interpretation of
results, discussion and findings.
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derstand and improve quality and performance.
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6 Conclusions

6.1 Initial Part of the Dissertation

The first part of the dissertation is presented in papers one, two and three,
exploring various aspects of management of thesis projects, seeking answers
to questions like 1) how to reduce the initial dropout 2) management strategies
for handling plagiarism issues and 3) utility of mobile applications to assist
the student in the graduation project.

The study investigating the perceived barriers to start the thesis project has
the hallmark of a preliminary study to establish grounds for further studies
(Larsson 2012). The result from this semi-open survey, where the respondents
could add comments to most questions, was unusual in several ways. The ex-
pectations were that several of the respondents would report two or three bar-
riers; it was possible to choose several of the three main fields of barriers of-
fered, system, supervisor or personal issues. Out of the 47 completed surveys,
55 answers were given, indicating that a majority of the respondents only gave
one reason for not starting.

In the three main categories, it was possible to specify this with more spe-
cific reasons for not starting; supervisor issues appears to have been the main
category that engaged most with a total of 32 marked subcategories by a total
of 17 answers in the main category, almost two answers by each respondent.
For the main category of personal issues, there was only one of the subcate-
gory given by each respondent.

Personal issues outside of the studies require the collection of data that is
not readily available for academic managers, so to be useful, the focus of data
for predictions should be on data at hand.

Academic integrity is one of the criteria for quality in academic activities, in-
cluding education. Therefore it is of interest for managers of thesis production
to have some insight into the context and establish some policy in the field.
The study regarding anti-plagiarism (Larsson and Hansson 2013) is a review
of the current status of strategies to prevent plagiarism.

For managers, it is useful to establish a policy that promotes recurrent ed-
ucational activities for students and supervisors, to raise the awareness of pla-
giarism and how to avoid it. Implementation of a system that could automati-
cally and independently scan each revision for text matching. It would be use-
ful in the continuing education of thesis student. Pictures, diagram and tables
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are by many not considered to be included in plagiarism, policy on this is
needed as well.

In the final study in the first part of the dissertation, we are investigating the
students’ perspective on the utility of mobile applications to support the thesis
work. The study has a central theme the educational experience and how an
application can improve that. The concept of educational experience is the
result of social, cognitive and teaching presence (Garrison et al. 1999), see
Figure 4 below.
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EXPERIENCE
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Figure 4 The Community of Inquiry Model (Source: Garrison,
Anderson & Archer 1999)

In this model, the most crucial factor is suggested (Garrison et al. 1999) to be
the Cognitive presence, both in face-to-face teaching and online teaching, and
problematic to the same extent in both settings. Cognitive presence is a fun-
damental trait of critical thinking, the very essence of higher education
(Garrison et al. 1999). The second factor in this model is the Social presence
or the ability for the participants to be perceived as a real person by other
participants; this needs to be addressed in online learning. Finally, the element
of Teaching presence where the first function is instructional design and sec-
ondly to facilitate learning (Garrison et al. 1999). It is in this element that
managers have the opportunity to create the foundations for the productive
outcome of learning.
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While Garrison, Anderson and Archer maintain the position of Cognitive
presence to be the most crucial element in the model (1999), Anderson in a
later paper assign the Social presence the principal element (Anderson 2005).
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Figure 5 Adaptation of the Community of Inquiry Model to the
Thesis setting

The result of the survey conducted in paper three shows that several of the
proposed functions are indeed regarded as useful and would enhance the pres-
ence in all three fields in the model above. If implemented, it would most
likely improve the thesis experience for the student and thus reduce the non-
completion rate, and adoption of the Community of Inquiry Model for thesis
experience as presented in Figure 5 above.

6.2 Management of Thesis Supervision

In this, the final part of the dissertation two papers presents two studies on
different correlations between supervisor (and student) factors and completion
vs non-completion.

These studies where inspired by a study of thesis projects started between
2010 and 2014, some 1 500 projects in all. This study investigated several data
regarding the thesis production in these years and found a correlation between
the supervisors average time to completion of thesis projects and the rate of
non-completions (Larsson 2018). As the first study in the dissertation (Larsson
2012) pointed in the direction of possible issues with supervisors, the non-
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completion rate and average time to completion for supervisors were calcu-
lated for a correlation test. The test shows that there is a correlation between
these two factors.

For the final studies, the period cover all bachelor and master projects from
2010 to 2017, all in all, 2 436 bachelors and 755 masters thesis projects (Nouri
et al. 2019b, Nouri et al. 2020). Besides the factors in the previous study, more
data on student and supervisor are collected. The result shows that three
groups of factors influence the outcome, completion or non-completion 1) stu-
dents previous records in the study programme 2) supervisors thesis records
and experience 3) supervisors research output. The most substantial influence
on the outcome is the supervisors’ previous record in supervision, especially
the rate of non-completed projects.

The first of the two final studies is on thesis projects on the master level. The
reason for doing separate studies on bachelor and master thesis is that there is
a difference in academic experience between the two groups of students, the
requirements are higher the for bachelor and the supervisor generally more
experienced researcher (Nouri et al. 2019b).

Given this, one would expect to find a higher rate of completion in the
group of the more advanced students, but the study’s results in non-comple-
tion are the opposite, the non-completion rate for master students are about 40
per cent higher than for bachelor students. There is a difference between the
two groups in average thesis grade achieved, master 2.16 (slightly above D)
and bachelor 3.38 (above C), average study grade in the study programme has
no significant difference.

Supervisors for master students are more experienced in academic publica-
tions, with almost 50 % more publications than the average supervisors for
bachelor students. Average days to completion per supervisor is somewhat
longer for master then bachelor. However, as the master projects are double
the time to completion, the result for days to completion compared to expected
days to completion are much better for master supervisors, with an average
time to completion of about 140 per cent of expected time, for a bachelor it is
about 270 per cent.

The result of the predictive modelling and identified predictive factors in-
dicates that the prediction of non-completion may be harder in the case of
master students, and also for supervisors of master thesis. The weight of stu-
dent factors for master students is a more robust indicator on average study
grade, while the supervisors’ average days to completion are a weaker indica-
tor. It should be noted that the study is only using factors that were possible to
extract from available systems, with data from other data sources, the result
may well turn out differently. In practical use, available data in the local sys-
tems would be the first choice.
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There are differences between master and bachelor thesis productions that
need to be considered in the application of learning analytics tools for better
management of proactive assignment of supervisors for master students.

The results of the studies in this final part of the dissertation demonstrate
that using these factors predicting the outcome of the thesis projects; it would
be possible to employ more efficient methods of matching students and super-
visor, and thereby reduce the rate of non-completion. It would benefit all in-
terested parties, students, supervisors, university, business and society at
large.

6.3 Factors Influencing the Thesis Completion or Non-
completion

The first research question was:
What are the factors that influence thesis completion and non-completion,
which can be the basis of management actions and policies?

The final two studies were using learning analytics and machine learning, cov-
ering a larger population and a further two years of thesis projects (Nouri et
al. 2019b, Nouri et al. 2020). Several traits were extracted from the adminis-
trative systems, including data on the students as well as traits for supervisors.
The only exclusions were of supervisors that had not given consent of using
their data in the study.

From the students perspective, there is a significant difference between
completers and non-completers for the factors average grade on the study pro-
gramme, both for the bachelor and master level. For a bachelor, there is also
a significant difference in the factor of average grade on the mandatory meth-
ods course.

Factors influencing the completion and non-completion from the supervi-
sors perspective that has a significant difference are for both groups the rate
of incomplete graduation projects and the supervisors’ average thesis grade
awarded. For bachelor students there is a significant difference in the factor of
supervisors average time to completion of thesis projects (Nouri et al. 2019a,
Nouri et al. 2019b, Nouri et al. 2020). For both groups, the factor with the
most weight is the supervisors’ rate of incomplete projects followed by the
students’ average study grade in the study programme, more substantial for
master.

By being aware of these factors influence the rate of completion and im-
plement a system calculating the traits of student and supervisors, the manager
has a tool that could reduce the dropout rate from thesis projects. Such a sys-
tem could propose a suitable match between the student and supervisor, a
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match that increases the completion rate. Management also should adopt some
policy on the training of the supervisors and students to support the effort of
reducing the rate of non-completions. Efforts spent on the methods component
in the study programme before the thesis is started should help to reduce the
dropouts. Supporting the supervisor with a lower track record with training
and capacity building would also support the goal of a higher rate of gradua-
tions.

6.4 Principles for Academic Management

The second research question was.
What kind of principles for the management of thesis projects can be im-
plemented to secure high quality in higher education?

A more practical result of the work so far is the possibility of compiling some
principles supporting the academic managers on al level. This is such a list;
based studies included in the dissertation and the preparatory work over the
almost 20-year long period. The list is given without any priority or preference
of implementation.

The cost of incomplete higher education is high for all stakeholders. Academic
institutions have an abundance of data available that with the proper tools
could be used to improve the quality as well as the output and reduce the rate
of uncompleted education. For thesis projects, the two main partners, student
and supervisor, have been shown to influence the outcome. There are factors
possible to utilise to predict the outcome. A manager with this knowledge
could make informed decisions matching the student and supervisor in such a
way that the rate of non-completion is reduced (Nouri et al. 2019b). Therefore:

Academic managers should embrace the techniques used in learning ana-
Iytics and machine learning to implement tools to predict the outcome of ac-
tivity and take preventive measures.

There is a need for academic leaders to develop their management skills to
ensure quality that will benefit all stakeholders (Baum et al. 2013, Lance
2011). Managers benefit from an awareness of indicators of quality in educa-
tion (Coates 2010). Quality in education, in general, can be judged by a set of
indicators (Coates 2010), the model can be applied in thesis supervision. In-
dicators of quality are among others graduation rates, graduate capabilities and
supervisors experience see Table 2 above. Uncomplete thesis projects are an
undesirable outcome for stakeholders, and ensuring a timely completion
should be the goal for all managers (Nouri et al. 2019b). Therefore:

52



The academic manager should strive to achieve good knowledge on the
concept of educational quality in higher education in general but also specif-
ically in the field of operation.

Being a manager in an academic institution is challenging in many ways, the
manager needs to understand the various strategies at hand to lead the institu-
tion towards production with quality (Birnbaum 1988, Cohen and March
1974, Cohen et al. 1972). Educational leadership include the understanding of
management not only in general terms but also in the specific context of aca-
demic activities (Larsson 2018). It includes understanding the activity and
proposes policy on the implementation of processes that would enhance the
outcome. In the context of thesis projects, this can be policy on plagiarism
(Larsson and Hansson 2013) or assignment of supervisors (Larsson 2018,
Nouri et al. 2019a, Nouri et al. 2020) Hence:

The academic manager should achieve good knowledge on the concept of
management strategies for academic institutions and have a good awareness
of the use of different strategies.

Academic managers striving for an increased outcome, one factor that has an
impact of the outcome is the pedagogical strategy. It is part of the managers’
responsibility to direct the pedagogical developers towards the efficient strat-
egy to reach high output as well as high quality (Coates 2010, Ramsden 1991).
In the context of thesis production, this includes an understanding of barriers
to start the work on a graduation project (Larsson 2012), or candidates per-
spective on the educational experience (Aghaee and Larsson 2013, Garrison
et al. 1999). With this knowledge the academic leaders are equipt to propose
strategies to increase the completion rate, with proper training of the student
before starting the thesis project (Larsson 2018, Larsson and Hansson 2013,
Nouri et al. 2019b) Thus:

Managers of higher education should know pedagogical strategies and
their application to give directions for instructional design, to achieve high
educational quality.
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7 Discussion

7.1 Limitations

As in most cases of research, many objections towards procedures can be
raised, and alternative procedures presented. The results may be questionable,
with other procedures, or other data studied, the results may be different. In
presenting the preliminary result in the study presented in (Larsson 2018), al-
ternative correlations were suggested, after testing, no such correlation was
found.

As can be seen in Figure I above, there are most likely that factors of the
student before entering a study program affect the quality and outcome of the
studies, such as personal traits, prior knowledge. There are some shortcomings
in this type of data for use in a practical application of the dissertations results.
In this group of data, it would be interesting to know if the student has some
disabilities or a diagnose. There are ethical objections to using this type of
data. It would be justified in research targeting more broad knowledge crea-
tion. In this dissertation, the focus is on demonstrating what factors influence
the outcome of the thesis project. Further for practical use, the data must be
available in the systems that are available for the managers involved. External
data may require ethical consideration and resides in external systems; this
excludes their use in a practical implementation.

The results may be questioned with the objections that the outcome for in-
dividual supervisors is dependent on a rate of low-performing students, or dif-
ference if grading criteria. The final part of the dissertation focused on finding
correlations of factors influencing the result, completion or non-completion;
therefore, the existence of a correlation or not is nondependent of other expla-
nations.

7.2 Contributions

After the preparatory work on a broad scale, the first part of the dissertation
focus on management in higher education, especially concerning thesis pro-
jects production. The first paper is aiming at an insight into barriers for starting
the project and paper two and three address the subject of plagiarism and sup-
port systems to assist a student in the process.
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In the final part of the dissertation, the knowledge gained in the first papers
is further explored, in paper four and five the correlation of the number of days
from start to finish and the rate of uncompleted projects from the supervisors’
point of view is established.

7.2.1 The Initial Part of the Dissertation

Main barriers to starting the thesis project were related to personal traits,
change in the life situation, economic issues or similar. These factors are prob-
lematic as such but mostly out of control by the managers. A barrier that is
under the control of the managers are factors related to the supervisors. The
first study gives an indicator that this is an area worth investigating.

The issue of plagiarism is a quality aspect of thesis supervision. To support
the student in mastering this, managers need to establish workable policies
that include training of supervisors as well as students, focusing on prevention
instead of detection. In the final study in this part of the dissertation, the use-
fulness of mobile applications was studied, students, in general, find this type
of applications useful in supporting their work. The Community of Inquiry
Model (Garrison et al. 1999) could be used to design applications to support
the various aspects of building the educational experience, see chapter 6.1.

7.2.2 The Final Part of the Dissertation

In papers four and five, this is explored by studying several factors by the
supervisors and student. By employing learning analytics and Machine learn-
ing the outcome in terms of completion or non-completion of a thesis project
could be predicted. Student-related factors have an influence on the outcome
but to a lower degree than the supervisor factors. Several factors have less
impact on the outcome, for instance, academic title or number of publications
by the supervisor.

The result demonstrates that learning analytics could be employed in man-
agement to proactive assign supervisors to thesis project to reduce the risk of
non-completion.

In the fourth paper, this further enhances this demonstration, using learning
analytics managers efficiently can match a student with the risk of non-com-
pletion with supervisors with a low rate of non-completion and thus increase
the rate of completion.

7.3 Quality in Research

In quantitative research, quality is the two components of validity and relia-
bility. Even if there are other criteria for quality in quantitative research, va-
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lidity and reliability are the most important criteria (Bryman et al. 2008). Va-
lidity in the quantitative paradigm is the utilisation of the correct instruments
for measurement, and reliability is the consistency of the measurements over
time (Bashir et al. 2008, Bryman et al. 2008, Golafshani 2003). For Mixed
methods research, different criteria should be used for the individual compo-
nents (Bryman et al. 2008).

In qualitative research, the quality is established by building trustworthi-
ness and applying rigour in the study, both for the researcher and consumer of
the research (Krefting 1991). It has been argued that the concept of validity
does not apply to qualitative studies (Winter 2000). The notion of validity has
its roots in the positivistic or descriptive research paradigm based on the no-
tion that there is objectivity and truth, while the qualitative paradigm considers
the involvement as a sign of the validity of the study (Winter 2000).

From a practical standpoint, there are several strategies presented on how
to achieve trustworthiness in qualitative research. One strategy could be to
establish a set of strategies; credibility, transferability, dependability and con-
firmability, each with a set of criteria to judge the accomplishment of trust-
worthiness (Krefting 1991). Another strategy is a set of questions, a checklist,
used by both researcher and reader to judge the quality of the study (Thornberg
and Fejes 2015).

In the preparatory work, the strategy of triangulation was used, in the sense
of conducting several studies from different approaches to the design and per-
formance of the on-line seminars. The studies included in the dissertation, sev-
eral methods have been used, both qualitative and quantitative, as well as
mixed methods. The validity and reliability are judged by using the correct
type of instrument and in a proper way. The conclusions are built on the degree
of reliability obtained in the statistical analysis. Conclusions in the higher-
order in the form of recommendations of management strategies are still qual-
itative in nature and aim at improving the quality of outcome, even if that can
be measured in numerical terms.

In the final part, only data available in the institutions’ internal systems
were used, indicators of completion and non-completion may be different if
also external data had been used. In practical implementation, it is uncertain
that this external data would be accessible. The limitations in practical use, as
well as the strength of the indicator, motivate the use of only internal data.

7.4 Future Studies

For future studies, it is proposed that these should be directed towards devel-
oping some form of best practice for implementation in the supervision pro-
cess to increase the rate of completion. Also, some development of policy on
supervision would be valuable.
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The indicators shown in the final two studies indicate the use for more pro-
active matching of student and supervisor. Future studies to enhance the com-
pletion rate can include analysis of students’ internal motivations or capabili-
ties to increase the accuracy of the prediction models.

Also, studies comparing various actions in setting up the student for the
graduation work would be suggested. It could result in forming a smother
preparation of the students’ capabilities to complete the thesis work. Also, in-
vestigate the effects of preparation of the supervisor to support the effort to-
wards higher rates of completion.

7.5 Other Papers of Relevance to the Work

The following papers were published in the general preparation for the thesis
work, and they will only be referred to in more general terms in this thesis
cover. In order of publication:

Scheuermann F., Larsson K., Toto, R. (1999) Moderating the future: the
challenge of on-line education, In Proceedings of the HCI International ‘99
(the 8th International Conference on Human-Computer Interaction) on Hu-
man-Computer Interaction: Communication, Cooperation, and Application
Design-Volume 2 - Volume 2 Pages 745-749

Scheuermann F., Larsson Ken, Toto R. (1999) CSCL in Higher Education:
Requirements for Teaching and Learning International Environments, In Pro-
ceedings of the 19th ICDE World Conference on Open Learning and Distance
Education, Vienna 1999

Scheuermann, F., Larsson, K. & Toto, R. (2000). Organisation, Collabora-
tion and Learning - Shaping Education and Learning in Virtual Environments.
In J. Bourdeau & R. Heller (Eds.), Proceedings of EdMedia: World Confer-
ence on Educational Media and Technology 2000 (pp. 1027-1032). Waynes-
ville, NC: Association for the Advancement of Computing in Education
(AACE).

Toto, R., Scheuermann, F. & Larsson, K. (2001). Keying Into Flexible Sys-
temic Design: Opening the Door to Learning in Online Communities, In H.
Rupkama, O. Nykonen, S. Pohjolainen & P. Hietala (Eds) Proceedings of the
tenth international PEG conference, Intelligent Computer and Communica-
tions Technology — Learning in On-Line Communities (pp 81-87)
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Scheuermann, F., Larsson, K. and Toto, R. (2001). Learning in virtual en-
vironments - facilitating interaction and moderation. In: The 7th Annual Meet-
ing of the IuK Initiative Information and Communication of the Learned So-
cieties in Germany. Institute for Psychology Information (ZPID).

F. Scheuermann, N. Kearney, K. Larsson, R. Fries and R. Toto, (2004)
"Designing collaborative activities in virtual environments for learning," In-
formation Technology Based Proceedings of the Flfth International Confer-
ence onHigher Education and Training, 2004. ITHET 2004., 2004, pp. 641-
643.

F. Scheuermann & K. Larsson. (2006) Background and History of courses,
In M. Herberger (Ed) lkarus — Experiences with Teaching and Learning in
Virtual Learning Environments. Computergestiitztes Lernen, Schriftenreihe
aus dem Gebiet Didaktik ISSN 1861-1907

Hansson, H., Mihailidis, P., Larsson, K., Sotiriou, M., Sotiriou, S., Uzuno-
glu, N. and Gargalakos, M., (2007). The Rural Wings Project: bridging the
digital divide with satellite-provided Internet. Phase I: Identifying and analys-
ing the learning needs of 31 communities in 10 countries. E-Learning and
Digital Media, 4(2), Symposium Journals. pp.107-115.

Larsson, K., Andersson, A., Wikramanayake, G., Hansson, H., Glimbert,
L. and Weerasinghe, T., (2009). Evaluation of didactics from a cross cultural
perspective The eBITproject. In: 23rd ICDE World Conference on Open
Learning and Distance Education including the 2009 EADTU Annual Con-
ference, 7-10 June 2009 in Maastricht, Netherlands.. ICDE.

Hansson H., Larsson K. & Wettergren G. (2009) Open and flexible ICT-
support for student thesis production - Design concept for the future. In Gas-
kell, A. Mills, R. Tait, A (Eds) Supporting learning in the digital age: rethink-
ing inclusion, pedagogy and quality. The Cambridge International Conference
on Open and Distance Learning 2009

Hansson H., Collin J., Larsson K. & Wettergren G. (2010) Sci-Pro Improv-
ing Universities Core Activity with ICT Supporting the Scientific Thesis Writ-
ing Process. Sixth EDEN Research Workshop — Budapest

Larsson, K. (2011). The Management Challenge: Handling Exams Involv-
ing Large Quantities of Students, on and off campus — work in progress. In C.
Ho & M. Lin (Eds.), Proceedings of E-Learn: World Conference on E-Learn-
ing in Corporate, Government, Healthcare, and Higher Education 2011 (pp.
1381-1387). Chesapeake, VA: Association for the Advancement of Compu-
ting in Education (AACE).
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Larsson, K. & Hansson, H (2011) The Challenge for Supervision: Mass
Individualisation of the Thesis Writing Process with less Recourses. Online
Educa Berlin 2011 - /7th International Conference on Technology Supported
Learning & Training

Larsson, K. & Hansson, H (2012). Anti-plagiarism control of thesis work.
Proceedings & Abstracts 2012 5th International Plagiarism Conference

Larsson, K. (2014). The Management Challenge: Handling Exams Involv-
ing Large Quantities of Students, on and off campus — a Design Concept. In-
ternational Journal on E-Learning. 13 (3), pp. 291-306. Waynesville, NC
USA: Association for the Advancement of Computing in Education (AACE).

Larsson K. (2018) Management of Large Scale Thesis Production. Journal
of Advance Research in Computer Science & Engineering, 4(1), JIAATS Pub-
lication

Nouri, J., Larsson, K. and Saqr, M. (2019) Bachelor Thesis Analytics: Us-
ing Machine Learning to Predict Dropout and Identify Performance Factors.
International Journal of Learning Analytics and Artificial Intelligence for Ed-
ucation, 1(1), pp. 116-131.
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