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Foreword

Learning is an essential activity in humans. Every information leads to
knowledge acquisition based on a learning process. Institutions such as
schools and universities need to create learning processes in a way for
learnings to achieve the highest possible learning success. This is a chal-
lenging goal as lecturers have individual didactic styles and teaching meth-
ods and are faced with a plethora of students’ learning styles. Up to now it
is not possible to address students in large lectures in an individual way
most fitting to their personal learning goals, styles, and requirements.

Digitalisation has also affected teaching. Electronic learning is nor-
mally used in most universities, but the usage is mostly that of document
management. Integrating presence learning and e-learning seems to be a
promising approach and is known as “blended learning”. The problem of
missing personalisation in presence teaching can be solved through an
adequate electronic type of teaching with the learners being responsible
for their personalisation. However, a mere combination is not enough. An
integration of presence learning, and e-learning must be designed in such
a way as to combine the advantages of both.

This is the goal of the present work which integrates various ap-
proaches from learning sciences and information systems and applying
them to electronic negotiations. As one of the very few approaches, the
current work covers the complete design cycle of self-regulated personal-
ised blended learning from its conceptualisation to its implementation and
finally its evaluation, also assessing influence factors for optimal learning
success.

The present work has important contributions for research as well as
for practice. Researchers in information systems will find a novel approach
to self-regulation and personalisation in the integration of e-learning and
presence learning. Researchers in learning science will find the PLF
deeply rooted in theory and useful as a basis for designing blended learn-
ing approaches. Teachers will find a complete example of a blended learn-
ing approach including the very rare extensive evaluation of such ap-
proach.

All in all, the book provides excellent research and deserves wide-
spread dissemination.

Professor Mareike Schoop, PhD



Preface

This thesis’ origin can be best described by the following quote from John
Dewey:

“Cease conceiving of education as mere preparation for later life, and make it
the full meaning of the present life.” (Dewey 1893, p. 660)

Besides a large interest in learning about a broad range of different topics,
| always enjoyed observing and controlling my own learning behaviour with
the goal of learning more effectively and efficiently. Having sparked my
interest during schooling and academic studies, | got the opportunity to
investigate learning processes within this PhD thesis and at the same time
making learning the full meaning of my life as a researcher.

In the beginning this was not an easy endeavour since, having a de-
gree in information systems, | lacked the theoretical foundations from the
learning sciences as well as experience in designing learning interven-
tions, which had to be developed first. Furthermore, this thesis fell in tur-
bulent times seeing a transformation of traditional education by digital pro-
cesses, applications, and tools making necessary a thorough investigation
of socio-technical aspects in digital education from the perspective of in-
formation systems. In particular, this thesis investigates the personalisa-
tion of learning as a means to address the diversity and heterogeneity of
learners in lifelong formal and informal learning scenarios.

Beginning with an analysis of the controversial literature on individual
learning styles and matching teaching methods, this thesis argues for a
broader foundation of personalised learning creating the personalised
learning framework. Based on this framework, a flipped classroom course
design is developed, implemented, and evaluated at the University of Ho-
henheim. However, this thesis represents only a first step into digitising
education, unravelling new potentials and challenges for further investiga-
tion such as automated adaptive personalised learning, digital collabora-
tive learning, or learning analytics. This thesis targets researchers from the
domains of information systems and the learning sciences as well as prac-
titioners in learning and teaching, designers of learning tools, educational
institutions, and policy makers.

Completing a PhD thesis would not be possible without the support of
many people. Thus, | want to thank everybody who supported me during
my PhD project. Especially, | want to thank my supervisor Prof. Mareike
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Schoop, PhD, co-supervisor Prof. Dr. Georg Herzwurm, and Prof. Dr. Katja
Schimmelpfeng for chairing the board of examiners.

| want to thank my supervisor Prof. Mareike Schoop, PhD for raising
my curiosity for research very early and supporting my scientific career
from the very beginning. She gave me the opportunity to pursue this new
topic in her group and encouraged me numerous times to present and dis-
cuss contributions at international conferences. In addition to that, she al-
lowed me to redesign one of her favourite lectures at the same time con-
tinuously scrutinising and challenging the ideas of this thesis.

Furthermore, | want to express gratitude to my colleagues at the Infor-
mation Systems 1 Department Dr. Bernd Schneider, Annika Lenz, Michael
K&rner, Dr. Alexander Dannenmann, Prof. Dr. Marc Fernandes, Dr. Johan-
nes Gettinger, Simon Bumiller, Andreas Schmid, Muhammed-Fatih Kaya,
Corina Blum, and Franziska Joustra for the great working atmosphere,
their continuous support, and numerous discussions. | also want to thank
Dr. Per van der Wijst from Tilburg University for the fruitful collaboration in
several negotiation simulations.

| want to thank my father Wolfgang Melzer for raising me as a single
father, his material and immaterial support, and for providing me with the
freedom to pursue my goals.

Finally, | extend the greatest gratitude to my fiancée Annika Lenz, who
did not only support me as a colleague but also had to compromise a lot
during the final months before thesis submission. Her appreciation and
tireless support far beyond comprehension gave me the power to succeed.
| love you!

Stuttgart-Hohenheim, Mai 2018
Philipp Melzer
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1 Towards a Design-Oriented Approach for the
Investigation of Self-Regulated Personalised Blended
Learning

In a world of increasing complexity driven by the megatrends of globalisa-
tion and digitalisation, proper education is becoming increasingly im-
portant. Requirements regarding knowledge, skills, and abilities for individ-
uals are constantly rising with the advancing integration and standardisa-
tion of markets, transportation, and communication infrastructure rein-
forced by digital technologies. While education in previous decades was
largely bound to formal face-to-face learning in schools, higher education
institutions, or professional trainings, the advent of the worldwide web as
the global infrastructure for knowledge exchange and collaboration led to
disruptive changes redefining education and learning (Tapscott and Wil-
liams 2010): (1) Learning is informal as it is performed more often at home
or at the workplace in a self-regulated manner, addressing the notion of
life-long learning in keeping up with a steadily growing body of knowledge
(Marsick and Watkins 2001); (2) Learning is supported by electronic means
which quickly developed from a mere substitute of traditional learning to
augmenting, modifying, and even redefining learning (Puentedura 2003);
(3) Learning is ubiquitous and even electronic support only requires access
to the Internet, which is accessible to more and more people from all
around the globe in a broad range of situations (Heggestuen 2013); (4)
Learning is social with social media encouraging Internet users in the co-
creation and exchange of knowledge leading to the formation of online
communities and collaborative learning in electronic environments (Brown
and Adler 2008).

1.1 Equal Progressions in Pedagogy and Technology

Combining these developments, electronic learning promises benefits
such as cost efficiency, availability, flexibility, repeatability, convenience,
and consistency (Acton et al. 2005; Gunasekaran et al. 2002), while also
showing disadvantages such as missing social context, delayed feedback,
or unclear learning objectives (Renner et al. 2015). Blended learning,
which is defined as the meaningful integration of face-to-face and online
learning (Garrison and Vaughan 2011), aims to provide the best of both
worlds. In scenarios where face-to-face meetings as well as online learning
are possible (such as in traditional higher education), blended learning has

© Springer Fachmedien Wiesbaden GmbH, part of Springer Nature 2019
P. Melzer, A Conceptual Framework for Personalised Learning,
https://doi.org/10.1007/978-3-658-23095-1_1
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2 1 Towards a Design-Oriented Approach for Personalised Blended Learning

been found to be a very promising approach to teaching and learning (Hill
et al. 2016; Garrison and Vaughan 2011). Blended learning, in various
forms, is already today’s standard form of learning at German universities
supporting presence lectures with the online provision of learning materials
or communication facilities (Persike and Friedrich 2016). Currently over
500 different Virtual Learning Environments (VLEs) are on the market
worldwide, representing a strongly segmented market regarding different
industries, educational institutions, regions, and features. Market growth is
projected to be up to 23.17% for 2017 and 2018. The most popular VLEs
according to their number of customers are Edmodo, Moodle, Blackboard,
and Collaborize Classroom (Pappas 2015; Hill 2015). The VLE ILIAS (“In-
tegriertes Lern-, Informations- und Arbeitskooperationssystem” German
for Integrated Learning, Information, and Work Cooperation System),
which is primarily used in Western Europe and will be used in this thesis,
cites installations at 91 higher education institutions worldwide (ILIAS e.V.
2016). Blended learning is, therefore, evaluated as a short-term trend be-
ing easily implementable (Johnson et al. 2016).

The described technological progress in learning is complemented by
a similar development within pedagogy. In the year 1910, John Dewey
(1997, p. 46) noted the core idea of personalised learning for the first time
describing the goal of teaching to be

“concerned with providing conditions so adapted to individual needs and pow-
ers as to make for the permanent improvement of observation, suggestion,
and investigation.”

However, these ideas have been overshadowed by the prominent learning
theories of the following decades, namely behaviourism (Skinner 1958)
and cognitivism (Tennyson 1992), which focus on learning processes as a
transmission of knowledge from teacher to learner. Behaviourism consid-
ers the human mind as a black box focusing on input and output of stimuli.
The teacher is the dominant actor as she exerts such stimuli to trigger
learning processes. Desired learning behaviour must then be reinforced
while undesired learning behaviour must be punished to improve learning.
Behaviourist learning methods often focus on rote learning. For example,
memorising the vocabulary of a language. As a countermovement to be-
haviourism, cognitivism investigates the interior of the behaviourist black
box, aiming to disentangle the process of human understanding. In con-
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trast to behaviourism, learning is now seen as an activity building on cog-
nitive abilities and prior knowledge of the learners. Learning outcomes are
influenced by the learner’s metacognition and what is learnt (Shuell 1986).
However, only the constructivist learning paradigm (Papert 1993; Harel
and Papert 1993) takes up Dewey'’s considerations going even further and
changing education drastically by making the learners themselves respon-
sible for their learning. According to constructivism, there is no knowledge
transmission from teacher to learner. Instead, the learners explore and
construct knowledge themselves based on their experiences. Construc-
tionism, furthermore, emphasises the importance of situated and collabo-
rative learning (Kafai 2006). Communication and discussion between the
teacher as a moderator and the learners as well as between learners them-
selves are key to confirm the constructed knowledge. The remainder of
this thesis will adhere to the constructionist paradigm in particular.

Dewey — rediscovered as an early proponent of constructionist ideas
(Brown 1992) — emphasised the relevance of individual needs and powers
showing that there is no one-size-fits-all-approach to learning. This is re-
flected in a shift from clearly defined syllabi to competence-based learning
(Erpenbeck and Hasebrook 2011), where learners are able to choose what
they want to learn in a self-regulated way, thus, reflecting increasing het-
erogeneity within the learners and their requirements (Tsai et al. 2013).
Such heterogeneity can be divided into persistent characteristics (e.g. gen-
der, age), semi-persistent characteristics (e.g. level of competence, per-
sonality traits, or learning styles) that may change slowly over time, and
volatile characteristics (e.g. emotional states) that influence the learning
process (Gupta et al. 2010). Among the aforementioned influence factors,
probably the most intensively used measure of personalisation in learning
are learning styles. Drawing from psychological types (Jung 1923) and per-
sonality traits (e.g. the Myers Briggs Type Indicator; Myers et al. 1985),
over 70 different theories of learning styles were published that can be
grouped into five families, ranging from constitutionally based theories to
volatile learning approaches (Coffield et al. 2004). In conjunction with the
notion of personalised learning, these learning style theories are often easy
to understand concepts that are used by teachers, policy makers, or man-
agers. From a scientific point of view, they often contradict each other,
providing inconclusive evidence (Pashler et al. 2009). In recent years, per-
sonalisation was introduced into educational institutions by policy makers
or private dedication e.g. in Germany (Bénsch 2016) or the United States
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of America (Bill and Melinda Gates Foundation 2014; Pane et al. 2015) to
provide equal chances for all learners at the same time, increasing learning
performance. Combining the pedagogical and technological perspective,
personalised learning was recently named as one of the key trends for
higher education (Adams Becker et al. 2017; Moore 2016; Johnson et al.
2016; Johnson et al. 2015).

1.1.1 Perspectives on Personalised Learning

Reflecting the aforementioned technological and pedagogical develop-
ments e-learning is defined as

“electronically mediated asynchronous and synchronous communication for
the purpose of constructing and confirming knowledge.” (Garrison 2011, p. 2)

By adopting this definition, the impact of constructionism is acknowledged
as having communication at the heart of learning. Personalised learning,
furthermore, consists of differentiation and individualisation (U.S. Depart-
ment of Education 2010). Whilst differentiation aims to tailor the method of
teaching according to the learners’ preferences, individualisation enables
learners to progress through the learning material in their own pace, skip-
ping or repeating topics if necessary. Learning goals, however, always stay
the same. To implement the personalisation of learning two avenues
emerged:

Self-regulated learning is usually investigated within academic learn-
ing as it requires learners to be metacognitively, motivationally, and behav-
iourally active in their own learning including specified learning strategies
as well as perceptions of their own self-efficacy (Zimmerman 1989). Self-
regulated personalised learning follows the ideas of the constructionist
learning paradigm, making the learners themselves responsible for the
personalisation. Consequently, the learners decide when, where, and how
to tackle exercises being guided by the teacher. Electronic learning and
especially blended learning are key methods to support self-regulated per-
sonalised learning, providing the necessary availability and flexibility. How-
ever, learners have to be encouraged as well as prepared for personalisa-
tion, as it requires profound knowledge about their learning preferences
(i.e. metacognition) as well as digital literacy.

Adaptive learning aims to track the learning trajectory automatically,
evaluating whether and how a learner performs exercises. This information
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is then used to recommend further tasks, repeating the same knowledge
in case the solution is incorrect or expanding to new and more complex
exercises and topics. In a nutshell, adaptive learning aims to personalise
learning in an automated way relying on software, building e.g. upon the
ideas of intelligent tutoring systems (Anderson et al. 1985; Koedinger and
Corbett 2006). Such approaches, however, require the mathematical mod-
elling of the knowledge space (Falmagne et al. 2006; Erpenbeck and Sau-
ter 2013) of the topic to be learned as well as learning with exercises which
can be evaluated automatically. This could be achieved for mathematical
education for example, while less well-structured topics such as politics
can hardly be modelled like that. Recent technological innovations in the
context of big data and machine learning such as learning analytics (Grel-
ler and Drachsler 2012), however, have drastically increased the interest
of researchers and practitioners in this topic again, leading to several
highly-valued start-ups (Emerson 2013). Whilst both approaches are very
promising and might eventually converge, complementing each other
(Steiner et al. 2009), this thesis focuses on the self-regulated approach
towards personalised learning, empowering the learners to personalise
their learning themselves.

Self-regulated personalised blended learning requires careful coordi-
nation of didactics, technology, and content. It is facilitated by construc-
tionist learning methods focusing on situatedness, communication, and
collaboration. One specific method of implementing blended learning,
which particularly facilitates self-regulated personalisation, is the flipped
classroom (also known as inverted classroom; EDUCAUSE Learning Initi-
ative 2012; Feldstein and Hill 2016). While traditional teaching (e.g. in lec-
tures) aims to present theoretical knowledge to the learners, which is in
turn applied and evaluated in homework and exercises, the flipped class-
room turns these phases around. The preparation phase comes first, in
which the learners acquire theoretical knowledge using distant learning
supported by e-learning approaches. Within this phase, learning is rather
teacher-centred, presenting explicit instructions and prescriptions to the
learners. The following presence phase focuses on the application and
evaluation of the previously acquired knowledge in interactive role-plays,
discussions and case studies. The fact that teacher and learners are co-
present facilitates interaction and student-centred learning (Bishop and
Verleger 2013). Besides its obvious benefits implementing self-regulated
personalised blended learning (Bishop and Verleger 2013; Feldstein and
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Hill 2016), flipped classrooms are used frequently in higher education and
large classes (Pierce and Fox 2012; Milman 2012). Flipped classrooms
require a high amount of metacognitive knowledge, self-discipline, and dig-
ital literacy of the learners to prepare before the presence lectures, which
is mostly present in higher education. There, however, flipped classrooms
can be used to educate large amounts of students at the same time, since
the usage of electronic learning approaches enables scalable and repeat-
able learning. Interaction and discussion during the presence phase is
guided by the lecturer, which requires profound knowledge, however, in
the end discussions should be encouraged within the group of learners.
Finally, the flipped classroom especially supports a large variety of learning
tasks used at the same time focusing on active and collaborative learning
especially suitable for learning practical procedures (Pierce and Fox 2012;
Milman 2012). Literature on the design and evaluation of blended learning
courses — especially flipped classrooms — remains scarce (Abeysekera
and Dawson 2014; McNally et al. 2017). Apart from theoretical descriptions
of underlying learning paradigms and methods, concrete teaching cases
and instantiations are rarely published. Such instantiations, however, are
important for practitioners who need to apply the theoretical concepts to
concrete topics, lectures, and institutions. According to Findlay-Thompson
and Mombourquette (2014) even for the flipped classroom there is no one-
size-fits-all approach and e.g. the weight of the preparation phase and
presence phase has to be adjusted carefully. Also, from a scientific point
of view, evaluation methods of such flipped classroom approaches require
further research, as instruments often focus solely on the presence or
online phases, neglecting their integration (Bishop and Verleger 2013).

1.1.2 Research Questions and Scope

The overall research goal of this thesis is to improve learning by facilitating
self-regulated personalisation. It therefore combines the described
streams of self-regulated personalisation of learning with methods of
blended learning, which are used to support such personalisation. The the-
sis therefore investigates two distinct research questions (RQs):
Research question 1: Which factors influence self-regulated personalised
learning?

Research Question 2: How can self-regulated personalised learning be im-
plemented in blended learning scenarios?
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Research question 1 aims for the description of a holistic framework
of self-regulated personalised learning including all relevant influence fac-
tors as well as being able to theorise how these factors shape personalised
learning. Research question 1 is addressed by Melzer and Schoop (2016;
cf. chapter 2), who investigate learning styles and teaching methods as a
measure of personalised learning with respect to improving learning out-
comes. Melzer and Schoop (2015; cf. chapter 3) theorise on the Personal-
ised Learning Framework (PLF), a conceptual framework for personalised
learning using learning tasks as the unit of personalisation dwelling on the
results of Melzer and Schoop (2016).

Research question 2 is addressed by Melzer and Schoop (2017a; cf.
chapter 4), consequently using the conceptual framework to implement a
self-regulated personalised flipped classroom within a real university
course environment. This proof-of-concept shows relevant requirements
and components of such a course design as well as an evaluation ap-
proach, which is described in Melzer and Schoop (2017b; cf. chapter 5).
While the transformed course remains bound to its specific topic, design
requirements, components, and the approach towards evaluation are gen-
eralisable to other domains.

The thesis at hand investigates its research questions within the ap-
plication domains of (electronic) negotiation teaching in higher education.
Higher education, especially at universities, shows the necessity for per-
sonalised learning, as large numbers of learners with great heterogeneity
have to be taught in an effective, but also scalable and cost-efficient man-
ner. Due to lacking financial support, universities often miss sufficient per-
sonnel and time for effective teaching. On the one hand, this inhibits satis-
faction of the teaching staff with their work. On the other hand, it harms
student success leading to increased drop-out rates and duration of study
(Leidenfrost et al. 2009). Learners in higher education match the require-
ments of self-regulated personalised blended learning, as they are usually
experienced learners with several years of previous schooling and digital
literacy.

Teaching negotiations is relevant in academic as well as practical con-
texts and thus, often integrated in business or information systems (IS)
curricula in higher education or provided in corporate trainings directed at
employees managing procurement or sales processes. Negotiation teach-
ing requires the combination of theoretical knowledge and their application
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in practical exercise to create necessary skills (Lewicki 1997). Often re-
nowned negotiation experts are integrated into such trainings to show their
best practices providing the possibility to imitate their behaviour (Loewen-
stein and Thompson 2006). Nowadays negotiations are often conducted
using electronic media such as email (Schoop et al. 2008). Therefore, it is
necessary to integrate face-to-face negotiations as well as electronic ne-
gotiation media into teaching (Készegi and Kersten 2003). However, ne-
gotiations as a soft-skill topic usually follows intrinsic motivation to learn
about it and, therefore, create large involvement with the learners (Lewicki
1997). While Melzer and Schoop (2016) analyse end-user-trainings
(EUTs), where future users of the negotiation support system (NSS) Ne-
goisst (Schoop 2010) are trained how to use it correctly to achieve their
goals as part of a university lecture, Melzer and Schoop (2017a) transform
and evaluate the complete university course Advanced Negotiation Man-
agement (ANM) into a self-regulated personalised flipped classroom.

1.2 A Design-Oriented Research Methodology

The present work follows a design-oriented research approach. Both — ISs
and the learning sciences — engaged in design science respectively de-
sign-based research (DBR) both following a pragmatist epistemology. The
paradigm of pragmatism incorporates the assumption that all research ar-
tefacts must be evaluated by their purpose (Thayer 2012). If an artefact is
used in practice, it has a purpose and therefore provides utility. John
Dewey (2013) describes the method of controlled inquiry as a method for
common learning and scientific investigation to uncover new generalisable
truths. It encompasses two phases:

1) the conceptual development of artefacts and
2) their application in practice.

The application of new artefacts to practice is understood as a social ac-
tion, which leads to modifications of the real world affecting people and
organisations (Mead 1913). Thus, the researcher is often directly involved
into pragmatist research. These fundamental assumptions — reflecting the
practical and social nature of the much later developed learning paradigm
of constructionism — are purported to pragmatist research methodologies
such as design-oriented research, action research, or mixed methods re-
search (Baskerville and Myers 2004; Johnson and Onwuegbuzie 2004).
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Design science research as well as DBR are described as methods, which
solve problems within their natural environment by designing solutions (Si-
mon 1996). Design-oriented research, therefore, shares its roots with Ac-
tion Research. However, it does not just focus on the needs of a specific
problem but aims for the generalisation of the solution to a class of general
problems and theories (Barab and Squire 2004).

1.2.1 Design Science Research in Information Systems

Design science as a research approach in ISs emerged with the seminal
article by Hevner et al. (2004) combining earlier streams of research. Fig-
ure 1 shows the information systems research framework (Hevner et al.
2004, p. 80) defining ISs research as devoted to rigour and relevance.
While scientific rigour is ascertained by embedding research into related
theoretical foundations (e.g. theories, frameworks, instruments, etc.) and
adhering to scientific methodologies (e.g. data analysis techniques, formal-
isms, measures, etc.), relevance stems from people, organisations, and
technology dealing with the problem in practice. In other words, rigour
builds upon the scientific body of knowledge applying it to the research
problem, while relevance is grounded into business needs formulated by
the environment. IS research aims to develop and justify theories respec-
tively build and evaluate artefacts encompassing instantiations, methods,
models, or constructs (Gregor and Hevner 2013) in an iterative way. In the
end, ISs research serves a twofold aim as it

1) extends the knowledge base creating new foundations and meth-
odologies and
2) must be applicable to the environment improving practice.
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Figure 1 Information Systems Research Framework (Hevner et al. 2004, p. 80)

The ISs research framework allows numerous research methodologies
among them behavioural science, focusing on the development and justi-
fication of theories, as well as design science, focusing on building and
evaluating artefacts. While behavioural science is purported to exhibit high
levels of rigour often relying on quantitative methods and statistical anal-
yses, it is criticised because of its lack of relevance being disconnected to
practice (Baskerville and Pries-Heje 2010; Hevner et al. 2004). In contrast,
design science research aims to provide relevance as well as rigour refer-
ring to people, organisations, and technology describing the problem envi-
ronment as well as foundations and methodologies from the scientific
knowledge base. Business needs and scientific knowledge are embodied
into the building and evaluation of artefacts, eventually feeding back busi-
ness applications and additions to the knowledge base. However, design
science research is also criticised for low levels of scientific rigour, since
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many publications focus on instantiations as artefacts analysing software
prototypes without abstraction (Gregor and Hevner 2013). However, from
its seminal publication in 2004 until today, the applications of design sci-
ence research have been specified further including detailed methods to
clarify the goals of a design science research project (ibid.), structured pro-
cess models and frameworks to rigorously build (Baskerville and Pries-
Heje 2010) and evaluate (Venable et al. 2016) artefacts. Therefore, design
science research can be regarded as an acknowledged method of ISs re-
search today.

1.2.2 Design-Based Research in the Learning Sciences

In the learning sciences, a similar stream of research emerged proposing
so-called design experiments as a counterpart to behavioural research
combining previous approaches to the research methodology of DBR (Col-
lins 1992; Brown 1992). The rediscovery of John Dewey’s works on prag-
matism (2013) and constructivist thinking (1997) led to a combination of
conceptual research and application to the practice of teaching and learn-
ing. DBR aims to help learners as well as teachers improving their prac-
tices. DBR focuses on six main aspects (Anderson and Shattuck 2012):

the design or significant modification of a learning intervention;
its implementation within a situated real-life context;

its evaluation using mixed methods;

continuous improvement of design principles;

iterative improvement;

joint work between researchers and practitioners.

Lo

DBR puts the form of instruction under focus within a realistic context. In
contrast to controlled laboratory experiments that are employed in behav-
ioural science, modifications of real learning interventions can be assessed
over a long duration (e.g. a whole school year or semester) providing ex-
tensive potential for investigation. DBR provides rich insights not only into
learning outcomes, but a large plethora of contextual, social, and techno-
logical variables including the process of designing and evaluating the
learning intervention itself (Barab 2006; Brown 1992). DBR has, therefore,
been described to be particularly useful for the investigation of e-learning
or blended learning interventions (Wang and Hannafin 2005). However,
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DBR faces similar criticism as design science research regarding method-
ological rigour, therefore, rigour must be provided by a strong foundation
of the problem under investigation within theory and design (Confrey
2006). The learning intervention must be conducted adequately, aiming
towards an ethically sound improvement of the identified problem. Further-
more, deducted claims must be justifiable with respect to the underlying
theory and data as well as relevant and feasible for practitioners. Overall,
DBR mostly follows the same assumptions and goals as design science
research, applying them to the learning sciences. Compared to design sci-
ence research, however, DBR has inspired less publications and therefore
received significantly less attention in research and practice (Anderson and
Shattuck 2012).

1.3 Synthesis and Resulting Approach

The present thesis combines design science in ISs and DBR in the learning
sciences to answer the formulated research questions. Such an approach
is necessary for a meaningful evaluation of self-regulated personalisation
as it is performed by the learners together with peers and lecturers based
on their preferences, experience, and context. Such situations can hardly
be created in a laboratory experiment, albeit requiring large compromises
regarding the richness of the data gathered. Furthermore, the chosen ap-
proach emphasises the relevance of the research regarding the improve-
ment of higher education using recent learning methods, e-learning tech-
nology and the direct connection between higher education and research
at universities. Therefore, the research questions are answered sequen-
tially.

1) In an explorative stage, personalised learning is assessed con-
ducting a laboratory experiment comparing two learning interven-
tions — one focusing on self-regulated learning and one focusing
on lecturer-centred learning (chapter 2). The study itself comprises
of a build and evaluate phase, firstly creating personalised train-
ings, secondly evaluating them empirically regarding learning out-
comes. Chapter 3 builds upon the results of the previous chapter
theorising on the PLF. The result of stage 1 represents the PLF as
a conceptual model of self-regulated personalised learning.

2) In a confirmative stage the PLF is evaluated within a realistic en-
vironment. Therefore, a university course is transformed into a
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self-regulated personalised flipped classroom using the PLF as a
basis. An explanatory design theory is developed deriving general
requirements regarding such a course from the literature leading
to general course components which are eventually implemented
(Baskerville and Pries-Heje 2010). The resulting course design
(chapter 4) is implemented and evaluated over a complete semes-
ter to generate findings about the course itself as well as the un-
derlying framework. Within this evaluation a mixed-methods ap-
proach is chosen, combining qualitative observations and inter-
views complemented with quantitative surveys to achieve a holis-
tic picture, which is described in chapter 5 (Johnson and Onwueg-
buzie 2004; Venkatesh et al. 2013). The result of stage 2, there-
fore, is a generalisable approach for designing and evaluating self-
regulated personalised learning courses, which is not only bound
to the course transformed within this thesis. While the exploration
of the problem domain and the conceptualisation on the PLF pro-
vide an artificial and formative evaluation relying on rigour pro-
vided by empirical research and literature, the confirmative stage
aims for a naturalistic and summative evaluation of the whole con-
cept (Venable et al. 2016).

Gregor and Hevner (2013) present three types of design science contribu-
tions from situated implementations of an artefact over nascent design the-
ories to well-developed design theories. While situated implementations
focus on specific and limited scenarios providing less mature knowledge,
well-developed design theories provide abstract, complete, and mature
knowledge about a phenomenon. This thesis aims for a nascent design
theory of self-regulated personalised blended learning including opera-
tional knowledge on design principles and architectures as well as the sit-
uated implementation of the framework itself. The targeted contribution of
this work can be categorised according to the dimensions of solution ma-
turity and application domain maturity (Gregor and Hevner 2013). If ma-
turity is high on both dimensions, the contribution lies in the application of
known solutions to known problems, which is not a scientific knowledge
contribution (cf. Figure 2). If new solutions are developed for known prob-
lems, this is categorised as an improvement, whereas the extension of
known solutions to new problems is called an exaptation — both presenting
valuable research opportunities. Eventually, low solution maturity paired
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with low application domain maturity leads to an invention combining new
solutions and new problems, eventually describing a valuable but complex
research opportunity.

Since there is already a large number of publications dealing with the
topic of personalising learning the application domain maturity can be con-
sidered to be high. The presented solution, using a self-regulated approach
in combination with blended learning is rather new, characterising solution
maturity to be low. Hence, the present work aims to contribute an improve-
ment to self-regulated personalised learning providing new solutions (i.e.
PLF) to the known problem of personalised learning.
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Figure 2  Contributions of Design Science Research (adapted from Gregor and Hevner
2013, p. 345)
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The structure of this thesis is outlined in Figure 3. Chapter 1 introduces the
topic and describes the selected research methodology following a design-
oriented approach. Chapter 2 presents a study on personalised learning
investigating the matching of learning styles and teaching methods show-
ing that learning styles are not the only relevant factor for personalised
learning. Chapter 3 builds on these findings, presenting a conceptual
framework for task and tool personalisation. Based on the theory of cogni-
tive fit, the framework aims to define all relevant factors of personalised
learning and their relationships. This framework is consequently imple-
mented in chapters 4 and 5. While chapter 4 describes the design of a
university course implementing the PLF, chapter 5 focuses on an evalua-
tion concept aiming to generalise the findings of this work. Chapter 6 dis-
cusses findings of the presented studies in a holistic manner, also describ-
ing limitations of the chosen approach, concluding this work summarising
its contributions and presenting implications for research and practice as
well as potential for future research.
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Learning and Performance in Electronic Negotiations

Abstract

Individuals have different learning styles and thus require different meth-
ods for knowledge acquisition. Whereas learning theories have long
acknowledged this fact, personalised negotiation trainings especially for
electronic negotiations have rarely been developed. This paper integrates
learning styles and negotiation styles and reports on an implementation of
this integration. We will discuss personalised negotiation trainings, namely
an enactive training and a vicarious training, that we developed to match
the learners’ learning styles. Such a matching is proposed to be beneficial
regarding learning outcomes. Furthermore, positive effects on the dyadic
negotiation outcomes are assumed. To this end, an experiment with par-
ticipants from different European countries was conducted. The results
show tendencies that personalised negotiation trainings lead to better skill
acquisition during the training and also to fairer negotiation outcomes.
Overall, this paper contributes an integration of the theories on individual
differences from the domains of negotiation and learning as well as valua-
ble insights for further experiments on individual differences in negotia-
tions.
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2.1 Personalised Negotiation Training to Improve Electronic
Negotiation Skills

Negotiations within or between companies are daily business tasks for
managers who are expected and required to be skilled negotiators achiev-
ing optimal negotiation outcomes, saving costs, and establishing long last-
ing relationships with important business partners. Negotiators, therefore,
need to acquire years of experience and/or attend proper training. Such
experience or training is very expensive; thus, skilled negotiators are often
considered to be valuable company assets. In management education, the
topic of negotiation training emerged in the 1980s and provoked much re-
search until today. Research on electronic NSSs shows the willingness of
negotiators to use such systems simulating negotiations to try out different
strategies (Vetschera et al. 2006). Since the development of the first NSS,
more and more support functionalities have been integrated to provide ho-
listic support (Schoop 2010). At the same time, context-sensitive NSSs
have been called for which present only relevant information and support
features to the negotiators, based on their individual characteristics (Get-
tinger et al. 2012).

End-user training (EUT) has been found to increase utility and adop-
tion of ISs (Igbaria et al. 1995). EUTs have also been the focus of research
on the integration and evaluation of individual characteristics of learners
and training methods providing a personalised approach (Gupta and An-
son 2014). However, current trainings in companies still follow the same
teaching (and thus learning) approach for all participants.

Bringing together the needs for negotiation training in companies and
personalised EUTs, our research aim is to develop a framework for per-
sonalised e-negotiation trainings. Those trainings are evaluated pursuing
the research question whether negotiators attending personalised train-
ings with training methods matching their personal learning styles achieve
better learning and negotiation outcomes than those with a mismatch be-
tween learning style and training method. The outcomes are tested in the
EUT as well as in a subsequent negotiation experiment using an NSS.

To this end, the methodology of DBR is used (Brown 1992). DBR fo-
cuses on the development, evaluation, and iterative improvement of learn-
ing interventions within real-life educational scenarios aiming at enhancing
design principles and at deriving new theories.
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2.2 Creating Personalised Negotiation Trainings Based on End-
User Training Best Practices

The EUT framework structures the complete process of preparing, con-
ducting and evaluating an EUT beginning with the pre-training phase, de-
scribing the actual learning process influenced by the training method
used, eventually leading to specific learning outcomes (cf. Figure 4).

Most importantly, EUTs have to be adapted to the specific target sys-
tem; in our case the NSS Negoisst (Schoop et al. 2003; Schoop 2010). In
the pre-training phase, training goals have to be defined which relate to the
learning outcomes to be measured afterwards. These learning outcomes
can be differentiated into skills, cognitive outcomes, affective outcomes,
and metacognitive outcomes following the epistemological perspectives of
the designer (Bloom et al. 1984). The current study focuses on the evalu-
ation of learning outcomes especially skills measured directly after the
training as well as after the negotiation. The main EUT contains the training
method to be implemented, the learning process as well as their interac-
tion. Concerning the method of training, it should be specified whether to
use computers as trainers or as a medium of training. The learning tech-
niques also need to be specified. Individual differences of learners influ-
ence the learning process, since they need to be supported regarding con-
tent as well as process. Learning process and training method will be de-
scribed in detail in sections 2.2.1 and 2.2.2 as they are vital for the match-
ing of training method and learning style which constitutes the notion of
personalised learning used throughout this paper.
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Figure 4  Framework for End-User Training Research (adapted from Gupta and Bostrom
2006, p. 173; Gupta et al. 2010, p.12)

2.2.1 Training Methods and Related Learning Techniques

Recent studies on EUT research concentrate on social cognitive theory
(SCT; Gupta et al. 2010). SCT is rooted in the paradigm of constructivism,
which is also a prominent approach in e-learning, rejecting traditional
knowledge transfer between teachers; instead focusing on the students
constructing their knowledge themselves (Kafai 2006).

SCT views learning as the intentional task using direct personal re-
flection, reflection by others, or interdependent and coordinative learning
in groups. SCT distinguishes enactive learning (i.e. observing one’s own
learning process while constructively acquiring new knowledge) and vicar-
ious learning (i.e. observing and imitating experts to acquire new
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knowledge). According to SCT, a mix of both methods is the best training
method for complex tasks as each method has particular advantages and
disadvantages (Gupta et al. 2010).

2.2.2 Learning Process and Individual Differences

For management studies assessing the relationship between tasks and
learning preferences, Kolbs’ Learning Style Instrument (Kolb 1984) and
Honey and Mumford’s Learning Style Questionnaire (LSQ; Honey and
Mumford 2000) are the most widely used instruments. Both are based on
the constructivist model of experiential learning defining learning as a

“process whereby knowledge is created through the transformation of experi-
ence” (Kolb 1984, p.41).

Experiential learning is described as a cyclic process following four
phases, namely

having a new experience;

reviewing on this experience;
concluding from this experience; and
planning the next steps.

~— — ~— ~—

1
2
3
4

Although learners have to complete all phases they possess individual
preferences and skills for one or more of these phases. Accordingly, they
can be classified as having activist, reflector, theorist, or pragmatist learn-
ing styles (cf. Figure 5). However, these styles are not static but might
change depending on the learning task or previous learning experience
(Kolb 2000). Learning styles are related to certain behavioural patterns
(Honey and Mumford 2000). Activists are described as being open-
minded, eager for being exposed to new situations, thus likely to welcome
change. They often rush into action without preparation being bored by
consolidation tasks. Pragmatists are technology-oriented and eager to test
out things in practice. In general, they are more task-oriented than people-
oriented. They try to seize the first solution that comes up and reject any-
thing without an obvious application. Overall, activists and pragmatists
share numerous properties and are consequently considered as following
a practical learning style in the remaining paper.
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Reflectors are thorough, methodical thinkers and listeners to assimi-
late information. They rarely jump to conclusions and, therefore, are rather
slow to make up their minds having a tendency to hold back from partici-
pation avoiding risks. This leads to a rather unassertive communication
style. Theorists represent even more logical and rational thinkers, are often
restricted to their thoughts, and have a low tolerance for uncertainty and
subjective intuition, aiming to generate sound theories. Reflectors and the-
orists rely on similar mind-sets and are thus considered to be following a
theoretical learning style in our work.

Activist

Having an
experience

Planning the Reviewing the
next steps experience

Reflector

Pragmatist [«

Concluding
from the
experience

Theorist

Figure 5 Model of Experiential Learning and Corresponding Learning Styles (adapted
from Mumford and Honey 1992, p.10)

2.2.3 Development of Personalised Negotiation Trainings Matching
Training Methods and Learning Styles

While negotiation styles are used to identify negotiators and predict their
behaviour (de Moura and Seixas Costa 2014) approaches to use individual
differences of negotiators to improve learning are not existent to our
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knowledge. Previous research on EUTs analyses training methods and
learning styles and often suggests their interrelation (Sein and Bostrom
1989; Davis and Bostrom 1993). Most studies argue that specific matching
combinations between training methods and learning styles are particularly
effective. Enactive training methods (emphasising exploration, collabora-
tion, and situatedness) are proposed for practical learning styles whereas
vicarious training methods (emphasising reflection, individual learning, and
abstract generalisation) are proposed for theoretical learning. Such match-
ing has been demonstrated to induce differences regarding learning out-
comes between matches and non-matches (Sein and Bostrom 1989;
Bostrom et al. 1990; Gupta and Anson 2014; different opinion is presented
by Ruble and Stout 1993).

Integrating the specific requirements of negotiation trainings and
EUTs, we developed two EUTs for the NSS Negoisst, namely one for prac-
tical and one for theoretical learning styles implemented as an enactive
and vicarious training respectively but with identical content (Melzer and
Schoop 2014a; Melzer and Schoop 2014b). In the enactive EUT the learn-
ers have to acquire negotiation basics, prepare a negotiation, get familiar
with Negoisst, and use it to implement their prepared negotiation strategy
in a training negotiation, following an inductive trial-and-error approach.
The learners explore the tasks collaboratively in groups and later discuss
their results in class. The trainer only moderates this discussion and re-
views or supplements its results if necessary. Therefore, the learners are
in control and a high level of interaction is supported. In the vicarious train-
ing, learners are encouraged to learn individually from the trainer as the
negotiation expert who always remains in front of the class and presents
the contents without much interaction. The trainer presents negotiation
preparation basics, strategies as well as the underlying concepts and fea-
tures of Negoisst in a deductive manner. The learners are then guided
through the system by the trainer simulating a ready-made negotiation.
Therefore, the vicarious training follows a programmed approach, keeping
the trainer in control of the learning.

2.3 Hypotheses

Following DBR, we will derive hypotheses to answer the research ques-
tion, whether an EUT with matching training method and learning style is
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superior to non-matching combinations regarding learning as well as ne-
gotiation outcomes both on individual and dyad level.

2.3.1 Individual Hypotheses

Typically, objective negotiation performance is evaluated using measures
of utility commonly calculated using linear additive preference models
showing the achievement of objectives (Keeney and Raiffa 1976). Individ-
ual differences in negotiations can be distinguished using the theory of so-
cial value orientation (SVO; Messick and McClintock 1968; De Dreu and
Boles 1998) or the theory of the managerial grid (Blake and Mouton 1964).
While the SVO distinguishes proself negotiators maximising their own
gains from prosocial negotiators who are much concerned with others’
gains, the managerial grid adds the dimension of assertiveness to the di-
mension of cooperativeness. The Thomas-Kilmann Conflict MODE instru-
ment (Kilmann and Thomas 1992) defines the negotiation styles accom-
modating, avoiding, compromising, competing, and collaborating accord-
ing to their degree of assertiveness or cooperativeness displayed in Figure
6. Based on the description of matching and non-matching combinations
in sections 2.2.1 and 2.2.2, negotiation outcomes should be predictable:
Practical/enactive negotiators (practical negotiators in the remaining pa-
per) are assumed to be collaborative because of their high social compe-
tence working with others and their assertive character. Following this style
of negotiation, they should achieve higher individual utilities than other ne-
gotiators (Ma et al. 2012). Theoretical/vicarious negotiators (theoretical ne-
gotiators in the remaining paper) are assumed to have an avoiding nego-
tiation style, carefully preparing their negotiation strategy and rationally
evaluating their next steps, disregarding relationship-building due to low
social competence which may set back their negotiation success. Low un-
certainty tolerance might lead to suboptimal decisions under uncertainty
resulting in lower individual utilities. To predict negotiation behaviour for
non-matching negotiators, it is important to know whether the effect of
learning styles or training methods is more influential. Assuming both ef-
fects being equally important such negotiators avoid extreme behaviour
leading to a compromising negotiation strategy. According to previous
studies on individual differences (Ma et al. 2012; Gupta and Anson 2014),
we assume no effect of a matching on individual utility because the effects
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of practical negotiators achieving higher individual utilities, theoretical ne-
gotiators achieving lower individual utilities and non-matching negotiators
achieving mediocre individual utilities are balanced out.

A Competing Collaborating

Assertive

Practical/
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»
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" Theoretical ™,
. ]
N / Enactive -
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~~~~~~~~
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2

5 Avoiding Accomodating
Uncooperative » Cooperative

Figure 6  Predicted Negotiation Styles of Matches and Non-Matches Based on the Mana-
gerial Grid (Blake and Mouton 1964; Kilmann and Thomas 1992)

Thus, we formulate our individual hypotheses on learning outcomes meas-
ured by skill acquisition. To account for electronic negotiations, skill acqui-
sition is distinguished into face-to-face negotiation skill acquisition (H1a)
and electronic negotiation skill acquisition (H1b). Early studies on person-
alised EUTs could demonstrate improved skill acquisition (Sein and
Bostrom 1989; Bostrom et al. 1990). Thus, we hypothesise, that a match-
ing training method and learning style should lead to better skill acquisition.

H1a: Matching negotiation trainings lead to better perceived acqui-
sition of face-to-face negotiation skills.
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H1b: Matching negotiation trainings lead to better perceived acqui-
sition of electronic negotiation skills.

2.3.2 Dyadic Hypotheses

Negotiations are interdependent tasks integrating individual skills, styles,
and attitudes of all negotiation parties. Thus, the existence of a matching
combination of training and learning style needs to be evaluated on a dyad
level to assess its influence on negotiation effectiveness, efficiency, and
fairness. Therefore, bilateral negotiations featuring two, one, or no negoti-
ator(s) exhibiting the proposed benefits of a personalised negotiation train-
ing are analysed to investigate whether those benefits can be transferred
during the negotiation probably providing an even more beneficial out-
come. Effectiveness is operationalised via the agreement rate. Outcome
efficiency is measured using joint utility (Delaney et al. 1997) as well as the
distance of an agreement to the Pareto-frontier (Raiffa et al. 2002), while
fairness of an agreement is defined as the contract imbalance between
both negotiators (Delaney et al. 1997).

Practical negotiators have been categorised in section 2.3.1 to follow
a collaborative negotiation style. This affects their negotiation behaviour in
numerous ways: Practical negotiators should reach fewer negotiation
agreements due to

1) a weak ability to put oneself in the position of the negotiation part-
ner and

2) misconceptions about negotiation goals because of missing prep-
aration.

Furthermore, rushing into a negotiation posing high demands often in-
creases the conflict situation of a negotiation leading to distributive bar-
gaining and a high possibility of impasse situations. Practical negotiators
are fast in exchanging offers which should lead to more competitive com-
munication behaviour reducing negotiation effectiveness (Pesendorfer and
K&szegi 2006). Regarding negotiation efficiency and fairness, a long pe-
riod of haggling with only small improvements is often necessary to opti-
mise an agreement. Thus, practical negotiators often fail to achieve effi-
cient and fair outcomes seizing on the first expedient agreement. Theoret-
ical negotiators have a high endurance in optimisation of the agreement
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and can use the advantages of asynchronous message exchange in ne-
gotiations. However, they are restricted to their way of thinking having
problems to work with others who rely on a communicative approach or on
finding creative solutions. Thus, inconclusive endings of negotiations are
also possible. Such behaviour, in line with the notion of the negotiation
dilemma, leads to efficient and fair outcomes, but low agreement rates.

Analysing negotiation dyads having the same or different level of co-
operativeness has been performed using the SVO (Olekalns and Smith
1999). This study demonstrated that prosocial (corresponding to practical
negotiators) dyads explicitly focus on strategies of relationship-building
such as supporting the negotiation partner or restructuring the negotiation
agenda in potential impasse situations. Proself (corresponding to theoreti-
cal negotiators) dyads employ a mixture of relationship-oriented strategies
and more task-oriented strategies, e.g. exchanging priority information or
making concessions, while mixed dyads solely concentrate on task-fo-
cused strategies. It also confirms our notion of a more relationship-oriented
focus for equally matching dyads compared to a more task-oriented focus
for mixed ones. Thus, we expect more effective and efficient outcomes with
fairer agreements for dyads in which the negotiators have the same train-
ing method and/or learning style.

H2: Dyads in which both negotiators attended a matching training
achieve more effective outcomes than dyads with only one or no
negotiator attending such training.

H3: Dyads in which both negotiators attended a matching training
achieve more efficient outcomes regarding

H3a: joint utility than dyads with only one or no negotiator attending
such training.

H3b: distance to the Pareto-frontier than dyads with only one or no
negotiator attending such training.

H4: Dyads in which both negotiators attended a matching training
achieve fairer outcomes than dyads with only one or no negotiator
attending such training.
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2.4 Methodology

To answer the hypotheses, we performed a negotiation experiment which
will be described in the following chapter.

2.4.1 Participants

The evaluation of personalised negotiation trainings was conducted involv-
ing 178 graduate students from two European universities. 91 students en-
rolled in communication sciences, 23 in ISs, 22 in management, 16 in in-
ternational business and economics, 1 in economics, 1 in agribusiness, 20
exchange students, and 4 students of unknown course. All participants at-
tended a one semester course on negotiations and were rewarded for par-
ticipation in the experiment by receiving credit points.

2.4.2 Experiment Procedure and Measurement

Before the trainings, participants filled in a survey assessing demographics
as well as the LSQ to determine their individual learning style (Honey and
Mumford 1992). Each participant was then assigned to one of the trainings
to create two groups equal in size, previous skills, and distribution of learn-
ing styles. After the trainings, a ten-day negotiation simulation with the Ne-
goisst system was conducted to measure task performance, namely nego-
tiation effectiveness, as well as efficiency and fairness of the agreements.
Participants negotiated a bilateral buyer-seller dispute resolution scenario.
The case includes several distributive and integrative issues to be negoti-
ated focusing on warranty issues of a recently bought laptop. Negotiators
were provided issues and preferences per party assuming no alternatives
to negotiation. After the negotiation, another survey assessed the acquisi-
tion of negotiation and e-negotiation skills.
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2.4.3 Negoisst System

The NSS Negoisst (Schoop et al. 2003; Schoop 2010) follows a holistic
support paradigm implementing decision support, communication support,
and document management support (cf. Figure 7). Negoisst enables its
users to elicit their preferences using this information to calculate utility
values for every (counter)offer sent and received. A history of offers pro-
vides a graphic representation of the negotiation. Communication support
is realised implementing a negotiation agenda representing issues, values,
units, and their relationships defined using an ontology. Negotiators can
directly reference issues within their text messages using semantic enrich-
ment. Therefore, misunderstandings and ambiguities are reduced. The
aim of pragmatic enrichment is to explicate the sender’s intention to be
transferred with the negotiation message. Consequently, negotiators are
able to specify a message type such as offer, counteroffer, question, clar-
ification, final accept, or final reject for every message sent. The commu-
nication support is based on elements of communication theories (Schoop
2005) e.g.: Habermas (1984), and Searle (1969). Document management
is implemented to increase clarity of the message exchange and build up
trust. Negoisst automatically documents all messages exchanged between
negotiators.

2.5 Results

This chapter presents the results of the laboratory experiment firstly de-
scribing descriptive results to assess the participants, then presenting
measures of construct validity, finally answering the hypotheses.

2.5.1 Descriptive Results and Construct Validity

Data cleaning led to a final data set of 110 negotiators in 55 negotiations
each consisting of one student from each participating university. 67 par-
ticipants were female, 42 participants male with one participant not disclos-
ing gender; average age was 24.8 years (SD=1.92). All negotiations were
conducted in English.

Computer skills (Igbaria et al. 1995) and (electronic) negotiation skills
of the participants were assessed. Actual daily use of computers was re-
ported to be very high. Participants reported well-above negotiation skills
(M=4.69, SD=1.13) on a 7-point Likert scale. NSS skills could not be as-
sessed because only 9.1% of participants had used an NSS before.
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The assessment of learning styles led to the treatment groups shown
in Table 1.

Table 1 Treatment Groups (Matching Combinations Bold)

Treatments Enactive Vicarious Total
Training Training
Activists 11 9 20
Pragmatists 15 13 28
Reflectors 20 20 40
Theorists 11 11 22
Total 57 53 110

Manipulation checks showed that both EUTs were perceived significantly
different regarding the training methods employed (t(108)=0.639,
p<0.001).

Examining task performance of the negotiations, 45 (81,8%) negotia-
tions led to an agreement. Negotiators reaching an agreement achieved
individual utilities from 41% to 69% (M=54.52%, SD=6.32). Joint utilities
reached from 100% to the Pareto-optimal outcome of 115% (M=109.04%,
SD=3.8). Resulting in outcomes directly on the Pareto-frontier to agree-
ments having 7.62 percentage points distance to the Pareto-frontier
(M=3.53%, SD=2.9). Fairness of the agreements ranged from perfectly fair
agreements to a contract imbalance of 28 percentage points (M=8.96%,
SD=8.1).

Appendix A (cf. Table 15) shows the newly developed items for the
measurement of the latent individual variables face-to-face (NEGOXP) and
e-negotiation skill acquisition (NSSXP). Both constructs were measured
using a 7-point Likert scale. An exploratory factor analysis has been per-
formed using principal axis factoring to calculate construct values for the
subjective dimensions of interest as they are newly developed. Overall, ten
items representing face-to-face negotiation skill acquisition, and electronic
negotiation skill acquisition are integrated leading to a Kaiser-Meyer-Olkin-
criteria (KMO) of 0.831 showing mediocre relationships in the data set.
Two items (NSSXP_3, NEGOXP_4R) had to be excluded during data
cleaning. Extraction is performed following Kaiser’s criterion to extract all
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factors with eigenvalues greater than one leading to two factors represent-
ing the theoretical considerations explaining 48.66% of variance (cf. Table
2). Because the constructs used are tightly coupled Oblimin-rotation has
been used (Hair et al. 2010).

Table 2 Factor Loadings After Rotation

Factor
1 2

NSSXP_6 .762 -.013
NSSXP_1 .690 .019
NSSXP_4R .686 .083
NSSXP_2R .652 -.053
NSSXP_5 (excluded) 428 -.284
NEGOXP_1 -.028 -.832
NEGOXP_3 -.095 -.740
NEGOXP_5 113 -.628
NEGOXP_2R (excluded) .308 -414
NEGOXP_6 (excluded) .385 -.403

KMO Measure of Sampling Adequacy 0.831

Bartlett’s Test of Sphericity x2=430.794***
Within this thesis the following probability values are applied, unless
indicated otherwise:
*p<0.05, **p<0.01, ***p<0.001

To evaluate the validity of the multi-item measurement model, we follow
the guidelines by Hair et al. (2014). To evaluate discriminant validity, cross
loadings and correlations between the factors are assessed. Table 2
shows cross loadings above the 0.200 level for NSSXP_5 as well as NE-
GOXP_2R and NEGOXP_6. Thus, these items are excluded from further
analyses. There is a significant correlation (cf. Table 3) between both fac-
tors, representing their theoretical underpinnings as face-to-face negotia-
tion skills are usually a necessary prerequisite to e-negotiation skills
(Koszegi and Kersten 2003).

Regarding internal consistency reliability, Cronbach’s Alpha and com-
posite reliability show values well above the thresholds of 0.5 (Cronbach
1951) and 0.7 respectively (Nunnally and Bernstein 1994) (cf. Table 3).
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Indicator reliability requires factor loadings over 0.400 which are matched
by all factors.

Analysing convergent validity, the average variance extracted (AVE)
is calculated. AVE is typically assumed to be sufficient if greater than 0.5,
meaning that a construct explains more than half of the variance of its in-
dicators. Values are rather low for both constructs assessed leaving e-ne-
gotiation skill acquisition below the threshold. Further analyses, therefore,
have to be performed with caution.

Table 3 Reliability Measures of Measurement Model Including Transformed R-Matrix

NEGOXP NSSXP
Arithmetic Mean 5.18 5.8
Cronbach's Alpha .759 .783
Composite Reliability .782 .765
Average Variance Extracted 525 473
NEGOXP 1 .624**
NSSXP .624** 1

2.5.2 Hypotheses Testing

Based on the data described in the previous section, we analyse the hy-
potheses postulated in section 2.3. Following the explanations before, we
assign a dichotomous variable to each participant indicating whether train-
ing method and learning style are matching or not. Thus, testing the hy-
potheses demands comparisons between matching and non-matching
groups w.r.t. the dependent variables. Data exploration showed that none
of these constructs is normally distributed, thus we apply Mann-Whitney
tests to compare the treatment groups leading to the results in Table 4. All
p-values provided are 2-tailed.
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Table 4 Results of Mann-Whitney Tests Comparing Matching and Non-Matching Condi-

tions
H1a H1b
Individual Outcome | NEGOXP | NSSXP
Median Matching (N=57) 55.0% 5.33 6.00
Median Non-Matching 52.5% 5.00 5.75
(N=53)
U 992.50 1288.00 | 1132.50
Significance level p=0.876 p=0.185 | p=0.023
Effect Size r=0.015 r=0.127 | r=0.216*

These tests show a non-significant increase in individual utility and face-
to-face negotiation skill acquisition between non-matches and matches.
While we expected no effect regarding individual outcomes, we have to
reject hypotheses 1a since a matching training method and learning style
did not increase face-to-face negotiation skill acquisition significantly. How-
ever, the data shows that negotiators with matching training method and
learning style have a significantly higher e-negotiation skill acquisition than
negotiators without such matching representing a small effect. Thus, we
can support hypothesis 1b. However, the analysis of construct validity
above led to concerns evaluating electronic negotiation skills because of
very low convergent validity.

For further evaluations of the effects of training method and learning
style, the two independent variables underlying the matching, training
method, and learning style are analysed. Thus, a two-way independent
analysis of variance (ANOVA) is conducted to assess main and interaction
effects indicating a relationship between the training method and e-nego-
tiation skill acquisition. However, no significant main effects of learning
style, training method, or interaction effects are found including covariates
such as gender, age, native language, university, or previous computer
usage. To evaluate our hypotheses, contrasts were defined to compare
practical to theoretical learning styles and activists to pragmatists respec-
tively reflectors to theorists also showing no significant differences. Re-
garding the effect sizes, training method and learning style have an equally
small effect on e-negotiation skill acquisition. Effect sizes get to almost
zero analysing the effect on individual utility.
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Although ANOVA is a rather robust method to deal with non-normally dis-
tributed variables, e-negotiation skill acquisition has been analysed further
applying a Mann-Whitney test to assess the assumed differences between
both training methods precisely. Negotiators attending the vicarious train-
ing achieve higher e-negotiation skill acquisition (Mdn = 6.00) compared to
negotiators attending the enactive training (Mdn = 6.00, U=1267.50,
p=0.147, r=0.139). Figure 8 shows that e-negotiation skill acquisition (Mdn
=6.00) in general was higher than face-to-face negotiation skill acquisition
(Mdn = 5.33) and confirms our underlying matching assumption. Practical
learning styles mostly report higher skill acquisition attending the enactive
training, while theoretical learning styles report higher skill acquisition at-
tending the vicarious training leading to an idealistic V-shape over both
diagrams in Figure 8. The assumed linear trend is diluted by learners pre-
ferring the opposite style in both briefings (i.e. theorists in the enactive
training and activists in the vicarious training) which report slightly higher
skill acquisition than their neighbouring styles.

Proceeding to hypotheses 2 - 4, dyadic variables are analysed. An
explorative investigation reveals that none of the dependent variables is
normally distributed. Thus, non-parametric tests are applied. We distin-
guish between dyads where none of the negotiators received a matching
negotiation training, mixed dyads where one negotiator received a match-
ing training, and dyads where both negotiators received matching train-
ings. Table 5 shows median values for our measurement variables demon-
strating slightly improving effects for joint utility and contract imbalance the
more matching negotiators are involved. According to the negotiation di-
lemma, the better the agreements get, the harder it is to achieve an agree-
ment, leading to a decrease in the agreement rate.

Table 5 Comparison of Medians Across Matching Combinations for Dyadic Variables
(*Agreements Only)

H2 H3a H3b H4
Matching/De- | Agreement Joint Distance to | Contract Im-
pendent Vari- Rate Utility* | Pareto-fron- balance*
ables tier*
None (N=11) 84.6% 108.0% 3.0pp 8.0pp
One (N=22) 81.5% 110.0% 3.0pp 5.5pp
Both (N=12) 80.0% 111.0% 3.0pp 5.0pp
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Matching trainings and learning styles have no effect on the agreement
rate (x3(2)=0.104, p=0.949). Also, the underlying variables learning style
and training method show no effect if evaluated separately. Thus, hypoth-
esis 2 is not supported.

Detailed data analysis of negotiation efficiency is performed using a
Kruskal-Wallis test. Regarding joint utility (H(2)=2.393, p=0.303) and the
distance of an agreement to the Pareto-frontier (H(2)=0.937, p=0.626), no
significant effects of personalised trainings can be found. Thus, hypothe-
ses 3a and 3b are not supported. However, median values (cf. Table 5)
and means (cf. Figure 9) confirm the matching assumption showing in-
creasing joint utility the more matches are involved and decreasing dis-
tance to the Pareto-optimal agreement.

05

047

Mean Distance to Pareto-frontier

MNone Matching One Matching Both Matching
Number of Matching Negotiators Involved

Figure 9  Average Distance to Pareto-Frontier on Number of Matching Negotiators per
Negotiation

Again, combinations of training methods, learning styles and interaction
effects are analysed in negotiation dyads using a two-way independent
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ANOVA. To keep group sizes large, only equal versus unequal combina-
tions of training methods and practical versus mixed versus theoretical
combinations of learning styles are analysed. Because group sizes are un-
equal n?is calculated to report effect sizes (Levine and Hullett 2002). How-
ever, the data reveals no effect of learning styles or interaction effect, but
a significant effect of the combination of training methods on joint utility
(F(1,39)=5.633, p=0.023, N>training methoa=0.00014*) and distance to the Pa-
reto-frontier (F(1,39)=6.846, p=0.013, N?taining method=0.055%).

Regarding joint utility and the distance to the Pareto-frontier, the data
confirms the matching assumption (cf. Figure 10). Negotiation dyads con-
taining practical negotiators achieve more efficient agreements when they
attended the enactive trainings. Negotiation dyads containing theoretical
negotiators achieve more efficient agreements when they attended the vi-
carious trainings. Dyads with mixed combinations of learning styles or
training methods achieve mediocre agreements leading to the least effi-
cient agreements where both negotiators attended identical trainings re-
spectively learning styles.
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Analysing the differences between enactive and vicarious trainings alone
a one-way ANOVA is conducted to assess the effect of combinations of
training methods on joint utility and the distance to the Pareto-frontier.
However, ANOVA, often described as a robust method (Field 2013), dis-
regards the not normally distributed data for the variables of interested,
thus results have to be interpreted carefully. The analysis reveals a non-
significant effect of the combinations of training methods on joint utility,
F(2,44)=3.054, p=0.058, n®>=0.127. Table 6 shows that negotiation dyads
attending different trainings achieve less efficient negotiation agreements
while dyads where both negotiators attended the same training achieve
more efficient agreements. The difference between completely enactive
and vicarious dyads, however, is marginal.

Analysing the distance to the Pareto-frontier, a significant main effect
of the combinations of trainings is revealed, F(2,44)=3.845, p=0.029,
n?=0.155*. The Games-Howell post-hoc test shows no significant differ-
ence between a combination of enactive trainings and mixed trainings.
However, dyads of vicarious trainings achieve a significantly lower dis-
tance to the Pareto-frontier (p=0.039) leading to more efficient agree-
ments.

Overall, negotiation dyads with equal trainings are more efficient com-
pared to dyads with mixed trainings regardless of the type of training. This
effect is stronger than the effect of matching learning styles and training
methods regarding its size.

Table 6 Medians across End-User Training Combinations for Dyadic Variables (* Agree-
ments Only)
EUT/Dependent | Agreement Joint Distance to Contract
Variables Rate Utility* Pareto- Imbalance*
frontier®

Both enactive 86.7% 111.0% 3.0pp 7.0pp
(N=13)

Mixed (N=23) 85.2% 108.0% 5.8pp 7.0pp

Both vicarious 69.2% 111.0% 3.0pp 7.0pp
(N=9)

In accordance with the ANOVA, comparing the effects of learning style,

training method, and relevant interaction effects, the analysis of learning




2.6 Discussion 41

styles reveals no further effects on joint utility or the distance to the Pareto-
frontier.

Regarding the hypothesised positive effect of matching learning style
and training method on the fairness of the agreements measured by con-
tractimbalance the data reveals no significant effect (H(2)=4.355, p=0.113)
which leads us to reject hypothesis 4. Follow-up analyses (Bonferroni cor-
rection is marked by plus-sign *) showed a slight increase in fairness of the
negotiated agreements from non-matching dyads to dyads with one match-
ing negotiator (Mdnnore= 0.080, Mdnmixea= 0.055, U=75.00, p=0.246",
r=0.308) as well as from dyads with one matching negotiator to all-match-
ing dyads (Mdnmixes= 0.055, Mdnuoth= 0.050, U=128.50, p=0.899*, r=0.022)
leading to a medium improvement of negotiation fairness comparing non-
matching with all-matching negotiation dyads (Mdnnone= 0.080, Mdnpoth=
0.050, U=34.00, p=0.153*, r=0.414). A two-way-independent ANOVA did
not reveal further main or interaction effects of contract imbalance on learn-
ing styles or training methods.

2.6 Discussion

Although most effects are statistically insignificant, the assumed tenden-
cies for all hypotheses exist, mostly supporting our theoretical argumenta-
tion integrating learning styles, negotiation styles, and behaviour. The data
shows that negotiators preferring theoretical learning styles on average fol-
low an avoiding negotiation style with some competitive behaviour leading
to fewer but more efficient and fairer agreements exchanging few mes-
sages. Negotiators with practical learning styles behaved more coopera-
tive or accommodating leading to a high amount of less efficient and unfair
agreements exchanging numerous messages. In such dyads especially,
practical negotiators were exploited by their counterparts leading to lower
individual utilities. In contrast to our argumentation based on Ma et al.
(2012), practical negotiators achieve lower individual outcomes being less
assertive than expected compared to theoretical negotiators.

Regarding hypotheses 1a and 1b, there is a strong tendency that per-
sonalised trainings enable negotiators to acquire e-negotiation skills more
easily (cf. Table 7). This effect is stronger for e-negotiation skill acquisition
than for face-to-face negotiation skill acquisition, which might be due to the
focus of the EUT on e-negotiations. Matching training methods and learn-
ing styles neither affect negotiation effectiveness, efficiency nor fairness
leading us to reject hypotheses 2 — 4. Nevertheless, the data confirms our
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description of strengths and weaknesses of the different learning styles
showing tendencies that negotiators with a matching training by tendency
achieved fairer negotiation agreements. In contrast to our argumentation
in section 2.3.2, the increased number of messages in practical dyads did
not hinder but improve efficiency. The data shows an even stronger effect
of equal trainings or equal learning styles leading to more efficient out-
comes. Using the SVO to explain our results means that practical negotia-
tors use more relationship-focused tactics aiming for cooperation, whilst
theoretical negotiators use a mix of relation and task-oriented tactics
(Olekalns and Smith 1999). Combining two negotiators of the same style
produces an equally efficient dyad, while mixing both approaches leads to
a strong focus on task-orientation, which is less efficient regarding negoti-
ation outcomes.

Table 7 Summary of Hypotheses
Evaluation Significance | Effect size Follow-up
level
H1a | Not supported | p=0.185 r=0.127 -
H1b | Supported p=0.023 r=0.216* -
H2 | Not supported | ns VV=0.043 -
H3a | Not supported | ns Ioneboth=0.318 | Equal train-
ings better
(n?=0.127)
H3b | Not supported | ns Ioneboth=0.191 | Equal train-
ings better
(n?=0.155%)
H4 | Not supported | p=0.113 Ioneboth=0.414 | Comparing
none/both
matching
(r=0.414)

Firstly, this study confirms the assumption that a matching between learn-
ing style and training method improves acquisition and application of skills.
Secondly, it shows a strong impact of the coordination of such styles and
training methods in negotiations as collaborative work processes making
negotiation dyads with equal trainings or learning styles more efficient.

In line with previous research (Gupta and Anson 2014; Ben-Yoav and
Banai 1992; Robey and Taggart 1983), the effects of individual differences
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or learning styles as a measure of individual differences are very small and
often superposed by other influences, e.g. culture. Besides their volatile
effects, learning styles (especially the LSQ) are also intertwined with theo-
ries on culture sharing similar constructs e.g. the dimension of assertive-
ness closely-related to uncertainty tolerance in culture studies (Hofstede
1984).

There is also an effect of habituation to prevalent training methods.
Since theoretical teaching is the standard at both participating universities
the vicarious training leads to higher skill acquisition, although, according
to the literature, there is no superior training method in general (Gupta et
al. 2010). The superiority of equal training methods or learning styles over
mixed ones confirms the findings of other studies that learning styles often
influence learning outcomes rather by interaction effects with the training
method than directly (Gupta and Anson 2014). In negotiations such effects
can be explained focusing on the contents of the trainings, or simply the
familiarity:

1) Training method and learning style could influence the negotiation
behaviour facilitating either a relationship-oriented or task-oriented
negotiation strategy making equal dyads more efficient (Olekalns
and Smith 1999).

2) Simply the familiarity with the partners’ behaviour could lead to a
mutual understanding when negotiating with a counterpart that at-
tended an identical training or prefers the same learning style re-
ducing the cognitive load required to encode such behaviour
(Sweller 1994).

The present study is limited by the small sample size (i.e. 110 negoti-
ators in 55 negotiation dyads) especially if splitting the sample into groups
according to their training method or learning style becomes necessary,
restricting the statistical methods that can be used. Another limitation is the
specific distribution of learning styles in the dataset as the sample is not
distributed equally among all four learning styles (Allinson and Hayes
1988). Furthermore, we only used the most preferred learning style of each
participant disregarding the interval-scaled preference values produced by
the LSQ (Duff and Duffy 2002). Although previous studies on training meth-
ods found effects performing similarly short 2-hour trainings (Thompson
1990), the analysis of learning styles obviously requires a large amount of
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dedicated training to induce effects compared to predominant conceptions
of learning acquired over a semester or even several years of studies. The
time-period of about one week between the trainings and the subsequent
negotiation as well as the group work performed in the enactive training
bringing together learners with different styles, might have blurred the find-
ings making it hard to bridge the distance between personalised learning
and the application of this knowledge, consequently diminishing effect
sizes.

2.7 Conclusion

The current paper provides an application of theories of personalised EUTs
to the domain of NSSs. Following its research aim, two personalised EUTs
have been developed and evaluated addressing individual learning styles
by providing matching training methods. The approach can be generalised
to NSSs per se and even to ISs. The personalised trainings have been
evaluated performing a negotiation experiment. However, similar to exist-
ing research on individual differences in various domains, the effects of
such differences are often small. Effects of personalised EUTs on acquisi-
tion of electronic negotiation skills, negotiation efficiency, and fairness of
the agreements could be measured. Training methods have stronger ef-
fects on the outcome variables measured than learning styles. Also, nego-
tiations with partners who received an identical training or prefer the iden-
tical learning style have been found to be more efficient.

This implies for practitioners that knowing your own style as well as
your negotiation partner(s) style(s) affects negotiation outcomes. The ef-
fects of learners being informed of their individual learning style need to be
analysed following management education, where personal styles are de-
liberately used to induce processes of self-reflection (Shell 2001).

Implications for researchers include the improvement of the experi-
mental procedure, and a greater focus on SCT facilitating social and/or
cognitive aspects. Firstly, researchers carefully need to adapt and improve
the experimental procedure to be able to identify moderating variables for
explaining the connection between learning styles and negotiation styles
taking into account their common ancestors. One possibility to strengthen
the connection between learning styles and negotiation styles is to adapt
the LSQ instrument to the domain of negotiations. As individual differences
are dynamic constructs being hard to measure, a more domain specific
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questionnaire can be promising. Secondly, a greater focus on social as-
pects needs to switch the object of analysis from negotiation dyads to
group decision-making or computer-supported collaborative work pro-
cesses including more than two participants. However, this poses several
challenges regarding sample size, moderating variables and matchings of
learning styles and training methods. Finally, a greater focus on the cogni-
tive aspects can also mean a change of the object of analysis investigating
personalised learning from a task perspective. Cognitive theories, such as
cognitive load (Sweller 1988) or cognitive fit (Vessey 1991) usually inves-
tigate the mental representation of problem solving tasks similar to learning
processes. Thus, analysing learning or negotiation tasks on a more gran-
ular level could be a promising avenue being able to observe actual task-
related behaviour of participants instead of measuring their potentially bi-
ased perceptions. However, such analyses require an extension of cogni-
tive theories from the individual level to at least bilateral processes. First
steps into this direction have been reported extending cognitive fit to inter-
dependent tasks (Shaft and Vessey 2006).
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3.1 Introduction

In recent years, the importance of e-learning has increased leading to a
convergence of technological and pedagogical innovation aiming for edu-
cational goals supported by technology (Garrison 2011). Conforming to
Dewey (1997, p.46) who noted that teachers are

“concerned with providing conditions so adapted to individual needs and pow-
ers as to make for the permanent improvement of observation, suggestion,
and investigation”,

the importance of personalised learning has been recognised in research
and practice. Personalisation by a teacher, however, is only possible in
small classes mostly relying on face-to-face learning. To enable automatic
personalisation, new methods using expert systems or data mining ap-
proaches are employed leading to high investments in start-ups develop-
ing and applying such technologies (Emerson 2013). According to the
learning paradigm of constructivism (Kafai 2006), only learners themselves
are truly able to regulate their learning processes. Such learner-centred,
self-regulated approaches (such as learning in informal settings directly at
the workplace or flipped classrooms) are getting more and more popular
shifting responsibilities for organising the learning process from teachers
to learners (Tsai et al. 2013). Self-regulated personalisation not only in-
cludes time and pace but the definition of learning objectives and even
learning tasks to achieve these objectives. Such personalisation, however,
requires a certain awareness based on a profound evaluation of one’s own
skills and learning preferences (Zimmerman 1989).

PLEs strive to support personalisation in self-regulated learning. In
contrast to VLEs, PLEs are not single systems but user-configured sets of
interchangeable social media (formerly Web 2.0) tools such as blogs,
wikis, media sharing services, podcasts, social networks, or social book-
marking services (Attwell 2007). Due to their ubiquitous availability, con-
junction to private use, and independence of learning institutions, PLEs are
easy to set up and to use for individuals as well as for groups of learners.
However, configuration, usage, and evaluation of social media tools in the
context of PLEs requires digital literacy and awareness (McLoughlin and
Lee 2010):
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1) Although there is an increasing expectation that learners as digital
natives already possess digital literacy through the permanent en-
gagement with social media, there is also a strong need for explicit
scaffolding as learners might not know how to use such technolo-
gies for learning or see their relevance for learning (Katz and
Macklin 2007);

2) Constant private use of social media might also affect their behav-
iour adversely leading to impatience or an overly casual approach
to learning (CLEX 2009).

Both problems, i.e. the matching of learning preferences to learning
tasks as well as to learning tools, can be generalised to the class of match-
ing problems which has been the topic of numerous studies in the IS do-
main (e.g. Gupta and Anson 2014; Robey and Taggart 1981) and the
learning sciences (e.g. Kolb and Kolb 2005; Vermunt 1996). Although dif-
ferent kinds of cognitive styles or learning styles have been analysed with
different kinds of learning methods or IS designs, matches have rarely
been found. Until today, there is no consistent theory that is able to explain
such matching processes (Coffield et al. 2004; Pashler et al. 2009).

The research goal of this work is thus to explain and support self-reg-
ulated personalisation, matching learning preferences to learning tasks
and PLE tools. In contrast to previous attempts to demonstrate specific
matches between learning styles and learning methods or contents, this
paper focuses on learning tasks as the construct of personalisation which
is defined by the learners themselves providing an alternative method to
define such matches. Therefore, this paper aims to provide an overview of
the heterogeneous theories of learning and cognitive fit (Vessey 1991) in
section 3.2 and integrate them into the PLF showing the main influence
factors for collaborative, self-regulated personalised learning in section
3.3. In section 3.4, the feasibility of the PLF will be demonstrated by a
thought experiment, applying it to an example university course which is
part of an IS curriculum. The paper concludes with a discussion and an
outlook to future work.

3.2 Theoretical Foundations

The following section presents a literature review of the theories shaping
the PLF, integrating collaborative e-learning, personalised learning and
cognitive fit.
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3.2.1 Collaborative Electronic Learning

Several learning paradigms existing in the learning sciences are applied to
e-learning, defining how learners acquire knowledge (cf. Figure 11). In-
structivism focuses on a teacher standing in front of the class transmitting
knowledge to the learners. Whilst behaviourism (Skinner 1958) follows a
stimuli-response model where the human mind is modelled as a black box,
cognitivism (Tennyson 1992) particularly investigates this black box mod-
elling human memory. Cognitivism thereby focuses on the information pro-
cessing taking place along the transmission of knowledge. In contrast to
instructivism, constructivism (Jonassen 1990) defines learning as the con-
struction of knowledge by the learners using observation and reflective
thinking. There are two major streams within constructivism, namely situ-
ated learning in communities of practice (Lave and Wenger 1991), (aiming
to explore authentic problems) and constructionism (Kafai 2006) (which
explicitly emphasises social aspects such as learning in groups describing
learning as an inseparable relationship between personal meaning making
and social influences) (Garrison 2011). Through social interaction between
teachers and learners as well as among learners, ideas are communi-
cated, and knowledge is constructed and confirmed. Learners, therefore,
have an important responsibility to manage the learning process and
achieve their learning goals while teachers merely assist this process.

E-Learning Paradigms

/\

Instructivism Constructivism

\

Situated Learning/Constructionism

Authentic

Behaviourism Cognitivism .
Learning

Collaborative Learning

Figure 11 Taxonomy of E-Learning Paradigms (adapted from Melzer and Schoop 2014c,
p.780)

To reflect the inherent connection of e-learning and constructionism, this
paper follows the definition of Garrison describing e-learning as
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“electronically mediated asynchronous and synchronous communication for
the purpose of constructing and confirming knowledge” (Garrison 2011, p.2).

This is performed in Communities of Inquiry (COls). The COI framework
(cf. Figure 12) defines cognitive presence, social presence, and teaching
presence as key dimensions providing guidelines for implementing and
evaluating constructionist e-learning courses. Cognitive presence de-
scribes the individual perception and acquisition of new knowledge, skills
and abilities through critical discourse and application to a problem do-
main. Social presence represents the transfer of these individual efforts to
a group of learners. COls focus on asynchronous exchange of text mes-
sages to enable collaboration. This type of electronically mediated com-
munication is described to be particularly effective in facilitating critical dis-
course providing users with more time to think through their utterances
systematically and to document all statements making them public to the
COl. Sustainable and cohesive groups of learners are particularly im-
portant to facilitate discourse providing each individual with the opportunity
to discuss and confirm individual knowledge as well as to help other learn-
ers. Teaching presence represents the influence of the teacher moderating
discourse ensuring an open climate assisting the learning process. At the
same time, the teacher is responsible for selecting and preparing the learn-
ing contents according to the course goals to facilitate information pro-
cessing adhering to the learners’ preferences. Thereby learners need to
be enabled to regulate and personalise their learning experience them-
selves. Overall, these three heavily intertwined dimensions represent the
core of constructionist e-learning.
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Supporting
Discourse

Cognitive
Presence

Social
Presence

Educational
Experience

Selecting
Content

Setting
Climate

Teaching
Presence

Figure 12 Community of inquiry Theoretical Research Framework (Garrison 2011, p.23)

3.2.2 Personalised Learning

Personalised learning can be structured into two dimensions:

1) Who is responsible for the personalisation — a teacher or learning
system on the one hand or the learners themselves on the other
hand;

2) What is going to be personalised — learning methods or learning
content.

Following constructionism, a learner-centred approach to personalisation
is pursued. Thereby, the paper focuses on personalisation of the learning
method in a self-regulated fashion, keeping the learning contents constant.

Personalised learning is usually related to individual characteristics
and abilities of the learners. The work of Jung on personality types (Jung
1923) has led to numerous theories and instruments on learning styles
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(Coffield et al. 2004). They can be structured from largely constitutionally-
based factors to concrete learning approaches, strategies, orientations,
and conceptions. Each learning style is supposed to fit certain learning en-
vironments, methods, or scenarios. Personality-based factors have been
a topic in IS research, analysing cognitive styles in IS usage patterns (e.g.
Robey and Taggart 1981; Taggart et al. 1982) or learning styles in EUTs
(e.g. Davis and Bostrom 199; Melzer and Schoop 2014b). Several matches
between learning styles and learning methods have been proposed. How-
ever, many learning style instruments lack validation and findings are sel-
dom reproduced due to small effect sizes and numerous confounding var-
iables. Thus, the value of using personality traits in the design and usage
of IS has been questioned (e.g. Gupta and Anson 2014; Huber 1983).

3.2.3 Cognitive Fit

The theory of cognitive fit (Vessey 1991) emerged from the debate whether
graphical or tabular problem-solving tasks fit specific mental representa-
tions of how to solve these tasks. Emphasising information processing the-
ory, it created the theoretical foundations to match mental representations
for a task-solution to problem-solving tasks, proposing a consistent mental
representation in human memory to decrease complexity leading to a bet-
ter problem-solving performance. Over the years, the model of cognitive fit
has been extended (cf. Figure 13) to grasp more detail including an internal
representation of the problem domain as well as an external problem rep-
resentation (Shaft and Vessey 2006). While the internal representation re-
fers to knowledge about the meaning of symbols or mathematical proce-
dures which has to be retrieved from memory, the external representation
refers to shapes and positions of symbols on paper or other media which
can be retrieved from the environment. Both the internal and external rep-
resentation influence each other leading to a mental representation for
task-solution. Cognitive fit has already been applied to interdependent
tasks in the domain of software engineering (Shaft and Vessey 2006). An
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analysis of the interwoven software maintenance tasks of code compre-
hension and code modification showed how cognitive fit can be used to
explain and integrate effects on the overall problem.

Internal Representation

of the Problem Domain
A

Mental Representation Problem-Solving

for Task-Solution Performance
) 4 \

External Problem
Representation

Problem-Solving Task

Figure 13 Extended Cognitive Fit Model (Shaft and Vessey 2006, p.32)

Vessey and Galletta emphasise the importance of tasks as the unit of anal-
ysis referring to the debate on cognitive styles:

“Rather than seeking measures of cognitive style in an attempt to explain the
incremental effects of individual differences on performance, we suggest
seeking information processing skills that support a particular task [...]" (Ves-
sey and Galletta 1991, p.69)

We, therefore, use cognitive fit as a new approach to personalised learning
arguing that the self-regulated personalisation of learning tasks and PLE
tools are two parallel but interdependent processes of cognitive fit, where
the learners have to match their representations of the respective learning
problem to specific learning tasks and learning tools. Achieving such a fit
in one or both matching processes should increase learning performance.
Following the idea of cognitive fit, personalised learning can be analysed
focusing on the configuration, management, and evaluation of learning
tasks as well as learning tools to infer preferences and predict learning
performance. However, a clear-cut taxonomy of learning tasks and learn-
ing tools is necessary to define possible matches.
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3.2.4 Taxonomy of Learning Tasks

Bloom’s taxonomy of learning objectives (Bloom et al. 1984), one of the
most prominent taxonomies in the learning sciences, defines learning
tasks together with specific levels of knowledge as a two-dimensional allo-
cation of learning objectives in its revised version (Anderson and Krathwohl
2001). The knowledge dimension differentiates knowledge on facts, con-
cepts, or procedures from metacognitive knowledge (i.e. knowing about
one’s own knowledge). In self-regulated learning through web-based sys-
tems, such metacognitive knowledge is particularly important because it is
used to organise and personalise the learning experience (Narciss et al.
2007). Knowledge can be acquired performing different cognitive pro-
cesses grouped in ascending order of complexity from lower order thinking
skills (i.e. remembering, understanding, and applying) to higher order
thinking skills (i.e. analysing, evaluating, and creating). Courses typically
encompass several learning objectives combining cognitive processes and
knowledge levels. The taxonomy, furthermore, defines specific learning
tasks, which can be used to achieve these learning objectives for every
cognitive process (cf. Table 8). Bloom’s taxonomy shows its cognitivist
roots as a tool for teachers to structure their classes only describing
knowledge acquisition omitting constructionist learning tasks focusing on
situated learning or collaboration.
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Table 8 Cognitive Process and Learning Tasks (based on Krathwohl 2002, pp.214-215;
Churches 2009)
Cognitive Complexit Learning Tasks Digital Learning Tasks
Processes plexity 9 9 9
Bullet pointing, Highlight-
ing, Bookmarking, Social
Remember Rec.:ognlsmg, Re- nethrklng, Some}l. book-
calling marking, Favouriting/Lo-
cal bookmarking, Search-
ing,
Lower Order | Interpreting, Exem- Advanced Searches,
- . s Boolean searches, Blog
Thinking plifying, Classifying, | . . .
. . journaling, Twittering,
Understand Skills Summarising, Infer- g .
. ! Categorising,  Tagging,
ring, Comparing, Ex- . .
lainin Commenting, Annotating,
P 9 Subscribing
Running, Loading, Play-
Aopl Executing, Imple- | ing, Operating, Hacking,
PRl menting Uploading, Sharing, Edit-
ing
Differentiating, Or- Mashlng, L|nk|ng,.VaI|(.jat-
Analyse anising. Attributin ing, Reverse engineering,
g 9 9 Cracking, Media Clipping
Blog commenting, Re-
viewing, Posting, Moder-
Evaluate Higher Order Checking, Critiquing atlng., Collaborating, Net—
T . working, Refactoring,
Thinking .
Skills Testing
Programming,  Filming,
Animating, Blogging,
Create Generating, Plan- | Video blogging, Mixing,
ning, Producing Wikiing, Publishing, Vide-
ocasting, Podcasting, Di-
recting
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Churches (2009) applies Bloom’s taxonomy to digital learning extending it
by learning tasks performed in digital environments using social media
tools as well as including the notion of collaboration inherent to social me-
dia. Remembering can, therefore, be supported digitally by highlighting
words in a text, building a social network to ask experts, or searching and
bookmarking resources on the web, while understanding is facilitated by
advanced searches using complex expressions, journaling contents in (mi-
cro)-blogs, categorising or tagging it. Application tasks represent lower as
well as higher order thinking skills including running a software and espe-
cially sharing content over media sharing services. Higher order thinking
skills such as analysis and evaluation include the mashing up, reverse en-
gineering, commenting, or refactoring of content in blogs focusing, for ex-
ample, on reports and their assessment. Finally, the creation of content,
as a main goal of social media, includes the complete generation and pub-
lishing of programs, videos, wikis, podcasts etc. on the web (cf. Table 8).

3.2.5 Taxonomy of Learning Tools

Promoting openness, interoperability, and user control (Siemens 2007),
PLEs reflect the idea of social media. In contrast to VLEs, they represent
an approach rather than a specific application where learners can create,
share, mash-up, and discuss content using the tools they prefer (Downes
2005). Since PLEs by no means restrict the social media tools which can
be used, and technological evolution still produces numerous new kinds of
tools, the definition of an exhaustive taxonomy of tools is impossible. Thus,
we focus on the most prominent types of tools which are used within PLEs,
namely microblogging services, social bookmarking services, podcasts,
blogs, wikis, mind maps, video sharing platforms, and image creation ser-
vices (Attwell 2007; Siemens 2007).
Such tools are configured and used within PLEs for two reasons:

1) customisation of the learning environment providing ownership,
control, and literacy and

2) social support through collaboration with a learning group or
across boundaries with practitioners facilitating the learning pro-
cess (Buchem et al. 2011).

Supporting the individual dimensions ownership and control, learners
will be enabled to design and manage their learning processes breaking
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down learning objectives into learning tasks based on individual learning
preferences. Personalisation of tools thus is guided by the learning tasks
required to achieve the learning objectives (Bower et al. 2010; Churches
2009). Bower et al. (2010), consequently, propose a framework of social
media learning designs assigning social media learning tasks to Bloom’s
taxonomy of learning objectives defining how specific social media tools
can be used to achieve certain learning objectives following a construc-
tionist perspective (cf. Table 9). It must be noted that Table 9 only shows
a reduced version of social media tools for the sake of clarity, omitting the
concrete learning tasks that have to be defined w.r.t. a specific learning
content. The allocation of tools shows that social media facilitates the idea
of constructionism by numerous possibilities to create contents collabora-
tively. Regarding the knowledge dimension, microblogging and social
bookmarking services match the acquisition of factual knowledge while
wikis provide conceptual knowledge. Video-related tools such as recording
software, podcasts, and media sharing are especially suitable to acquire
procedural knowledge. Finally, mind maps and blogs focus on metacogni-
tive knowledge. The more constructive a tool is, the better it facilitates
higher order thinking skills (Bower et al. 2010).
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Framework of Social Media Learning Designs (adapted from Bower et al. 2010,

pp. 190-191)

Table 9
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3.3 The Personalised Learning Framework

This section aims to integrate the heterogeneous theories described in the
previous sections into the PLF to explain the process of personalised learn-
ing. Reflecting constructionism inherently involving collaborative learning,
the source of the PLF is not an individual learner, but a community of in-
quiry (COI). Although an inherent property of personalisation is its focus
on individuality, personalisation of tasks and tools in constructionist learn-
ing occurs in groups considering the process of learning equally important
than the learning outcomes. Therefore, individuals have to negotiate their
preferred tasks and tools with their peers and teachers to find a consensus.
The core framework (cf. Figure 14) thus contains the COI personalising
learning tasks and learning tools. Matching learning preferences of the
learners to respective tasks and tools are modelled as cognitive fit pro-
cesses.

The analysis of personality traits as learning styles typically treats
such styles as fairly stable. Literature on personality-based learning styles,
however, shows that there are numerous contextual variables that often
outshine personality traits and thus have to be considered in the framework
(Pashler et al. 2009). Classroom contextual factors such as learning styles,
for example, are criticised for their often normative nature. Defined and
assessed by a teacher, a non-preferred style might lead to disadvantages
for the learner (Pintrich et al. 1993). Looking at informal learning scenarios,
learning motivation differs greatly. Learning goals need to be balanced be-
tween personal life, work life, and other interests. A part-time learner’'s mo-
tivation is often non-comparable to that of a full-time learner (Haggis 2003).

Most of the time, PLEs are taken to be completely learner-driven en-
vironments, exceeding the learning goals of a single course being available
for further learning. However, the PLF adheres to the narrow definition of
PLEs adhering to a learning institution to

“enable self-direction, knowledge building, and autonomy by providing options
and choice while still supplying the necessary structure and scaffolding.”
(McLoughlin and Lee 2010, p.33).
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If applied to a real university course, the learning institution’s strategy and
culture as well as its infrastructure will affect learning. A university’s strat-
egy is transferred to the staff and eventually to the students reflecting the
country’s culture as well as a learning culture.

Community of Inquiry (Col)

) "
. Which
»  Which tool task fits ¢
Context fits my my Institution
ontext: :
sz;sdc;r;al personal
Personal ™ needs? |« strategy
Goals Infrastructure
Personal Culture
Context » <
PLE [€---------------- »  Task
g Task-Technology Fit <

Figure 14 Conceptual Framework of Requirements for Personalised Learning

3.3.1 Cognitive Fit and Personalised Learning

The PLF shows that the personalisation of learning tasks and learning tools
are two interdependent processes of cognitive fit. Learners personalise
their learning experience throughout the learning process configuring,
managing, and evaluating tasks and tools to achieve their desired learning
objectives, at the same time acquiring awareness and digital literacy for
further learning processes (Narciss et al. 2007).

Learning awareness is an important prerequisite to personalisation in
self-regulated learning. In the model of cognitive fit, learning awareness is
represented as internal representation of the learning domain as well as
external representation of the learning domain. The internal representation
contains experiences, feelings, and thoughts (i.e. which tools do | like to
use; how do | want to break down a learning objective into learning tasks?).
The internal representation can be guided by personality traits or learning



62 3 A Conceptual Framework for Task and Tool Personalisation in IS Education

preferences. The problem here is to retrieve and explicate such information
to make it accessible and understandable, which requires experience. The
external representation encompasses material such as written text or guid-
ance by peers that present information increasing the learning awareness
(i.e. what tasks are available; which tools provide which features). Com-
plexity lies in finding such information e.g. on the Internet. Both internal
and external representation together form the mental representation of the
task/tool-solution, defining how learners want to achieve learning objec-
tives.

3.3.2 Cognitive Fit and the Personalisation of Learning Tasks

Regarding the personalisation between the learners’ mental representa-
tion of a learning task-solution and the respective learning task, there are
three important factors reflecting the three presences of the COI frame-
work, namely

1) task complexity,
2) individual experience, both reflecting cognitive presence, and
3) external support reflecting social and teaching presence.

The concrete learning tasks complexity must match the complexity of
the learner’s problem representation (i.e. the mental representation of a
learning task-solution). Cognitive fit demonstrated that achieving a fit be-
tween a task and a mental representation of a problem reduces mental
complexity and thus increases problem-solving performance. The pre-
sented taxonomy of learning tasks distinguishes learning task complexity
into lower order and higher order thinking skills. Performing overly complex
tasks leads to overburdened learners who are unable to execute the learn-
ing task, while performing overly easy tasks leads to ineffective learning.
To break down learning objectives into matching learning tasks regarding
their complexity, individual experience is an important factor. In the domain
of cognitive fit, higher information processing skills (e.g. through experi-
ence) for a specific decision-making task as well as task and problem com-
bination have been demonstrated to increase decision-making perfor-
mance (Vessey and Galletta 1991). Such metacognitive knowledge about
previously performed learning tasks, contents, or individual preferences
demonstrates the internal representation. The social constructionist notion
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of PLEs can also help to create such knowledge by engaging in discus-
sions with peers or teachers to confirm or dismiss knowledge collabora-
tively fostering the exchange between internal and external knowledge of
the learning domain. Achieving a cognitive fit between this mental repre-
sentation of the task-solution and the learning task represents an optimally
personalised learning task.

3.3.3 Cognitive Fit and the Personalisation of Learning Tools

A similar process takes place regarding the PLE tools used to achieve
learning objectives. However, these tools cannot achieve learning objec-
tives alone, but support specific learning tasks. Therefore, the learners
have to match their mental representation of learning tool-solution to a spe-
cific learning task supported by a learning tool. There are several matches
of tasks (e.g. discussion) to tools (e.g. social networks) leading to a task-
technology fit while other combinations do not match. Predictors of task-
technology either reside within the tasks’ or technologies’ characteristics
(Goodhue and Thompson 1995). Task-related predictors facilitating fit are
performing routine tasks, few task interdependences, and power to define
and orchestrate the tasks themselves. While the PLF fosters the hand-over
of responsibilities to the learners to create such openness, learning is sel-
dom focusing on easy routine tasks. Technology-related predictors are the
experience of the user with a specific software and the departmental back-
ground, both pointing out the necessity of digital literacy. However, it is
assumed that achieving a cognitive fit in the personalisation of learning
tools implicitly leads to a task-technology fit, since the learning tasks influ-
ence both processes. Investigating cognitive fit, analyses have been con-
ducted w.r.t. tools supporting the decision process (e.g. structured English,
decision tables or decision trees) in programming tasks. Cognitive fit could
show specific matching conditions that increased performance (Vessey
and Weber 1986).

We will complement these findings from a learning perspective, ana-
lysing the PLE-tool-selection-process, which depends on the

1) overarching learning objectives and outcomes,

2) respective dimensions of knowledge and cognitive processes ex-
pected,

3) type of pedagogy applied, and

4) preferred modalities of representation (Bower et al. 2010).
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This confirms the importance of a clear communication of learning ob-
jectives and the freedom and awareness to deconstruct them to concrete
learning tasks to achieve learning outcomes. Digital literacy is also im-
portant, referring to the internal representation, to know which PLE tools
enable which learning outcomes. Regarding the type of pedagogy, how-
ever, social media tools particularly support higher order thinking skills
such as the creation of contents in blogs or wikis. Finally, learners can
influence the preferred mode of presentation choosing for example blogs
over image creation. Achieving a cognitive fit between this mental repre-
sentation of the learning tool-solution and the learning task supported by a
learning tool represents an optimally personalised learning tool.

3.3.4 Synthesis of the Personalisation of Tasks and Tools

The analysis of cognitive fit in interdependent processes proposes that
both personalisation of learning tasks and personalisation of learning tools
run in parallel for each sub-task (Shaft and Vessey 2006). The resulting
mental representations of the learning task-solution and mental represen-
tation of the learning tool-solution are then integrated into one mental rep-
resentation for personalised learning again requiring a fit, consequently
leading to improved learning performance. Increasing learning awareness
via the facilitation of constant (re-)evaluation of the internal representation
as well as external representation enables the learners to achieve cogni-
tive fit regarding their mental representation of the learning task-solution,
mental representation of the learning tool-solution, and, consequently, the
mental representation of personalised learning increasing learning perfor-
mance (cf. Figure 15). Learning performance is thus defined as the degree
to which the learning outcomes fulfil the learning objectives. In a construc-
tionist learning experience, learning outcomes can be divided into cogni-
tive, affective, and psychomotor outcomes (Bloom et al. 1984). However,
this paper focuses primarily on the cognitive outcomes.
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Figure 15 Cognitive Fit in Personalised Learning (adapted from Shaft and Vessey 2006,
p.33)

3.4 An Example Application of the Personalised Learning
Framework

The feasibility of the PLF is demonstrated by applying it to an actual uni-
versity course ANM in a thought experiment. First, the status quo of teach-
ing in ANM is described leading to a detailed description of learning meth-
ods used and contents taught. We will then present the application of the
PLF to ANM, resulting in a new course with the identical content and learn-
ing objectives but with different learning methods facilitating collaborative
learning and self-regulated personalisation.

3.4.1 Teaching Electronic Negotiations in Information Systems

Negotiations represent complex management tasks comprising of interde-
pendent communication and decision-making processes (Bichler et al.
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2003). As such, they are often included in IS or business administration
curricula in higher education preparing students for their jobs. Electronic
communication media such as e-mail are increasingly used for negotia-
tions, although they possess certain obstacles which inhibit optimal nego-
tiation performance (Schoop et al. 2008). For example, communication is
unstructured; archiving of messages is left to the negotiators; and decision-
making in multi-attributive negotiations is challenging. Electronic negotia-
tions are defined as negotiations supported by electronic means providing
additional support features (Strobel and Weinhardt 2003). NSSs, as arche-
types of ISs, aim to support human negotiators providing communication
support, decision support, document management, and further support
functionalities (Schoop et al. 2003; Schoop 2010).

Negotiation pedagogy in management education largely focuses on
instructivist face-to-face courses (Lewicki 1997). E-learning courses on ne-
gotiations are scarce, providing web-based trainings that mainly follow in-
structivism sometimes including simulations (Eliashberg et al. 1992; Kauf-
man 1998). Nevertheless, the necessity of combining conceptual and pro-
cedural knowledge is acknowledged by employing explicit examples, case
studies, negotiation experts, or negotiation simulations (Loewenstein and
Thompson 2006). Practicing the use of NSSs additionally requires e-nego-
tiation-related content such as electronic communication media, specific
support features, and experience in using NSSs. In electronic negotiation
courses, learner motivation is usually very high facilitating self-regulated
learning approaches (Készegi and Kersten 2003). Because of the collabo-
rative nature of negotiations, the process of negotiation itself is often seen
as a collaborative learning task (Andriessen 2006).

3.4.2 Advanced Negotiation Management: Status Quo

The current ANM represents a typical half-year university course involving
around 100 full-time graduate students from management-related subjects
such as ISs, Management, or International Business and Economics. The
course consists of weekly lectures and a negotiation journal. The journal is
graded and provides half of the final grade. The other half comes from the
end-of-course exam. ANM is designed to afford a total of 180 hours of work
per student and semester. Teaching is supported using the VLE ILIAS
(Graf and List 2005) to share learning material, upload and evaluate as-
signments, and facilitate communication between students as well as with
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teachers. Learning tools are completely pre-defined, requiring assign-
ments to be turned in as Microsoft Office documents prescribing a mini-
mum word count. Besides the official bulletin board and e-mail for ques-
tions and answers, other communication channels are not actively sup-
ported.

The ANM lecture covers face-to-face and electronic negotiations in a
holistic manner, beginning with basic definitions and characteristics, then
outlining the negotiation process. Preparation, execution, and evaluation
of negotiations are taught applying them to electronic negotiations focusing
on communication, decision-making and mediation aspects. Finally, se-
lected topics from negotiation research (e.g. intercultural aspects) are dis-
cussed. The lecture involves numerous interactive individual and group
tasks to enable students to experience negotiation aspects first-hand. For
example, to illustrate negotiator profiling, students have to judge their fel-
low learners without talking to each other and report about their interests.
To experience different negotiation styles (Kilmann and Thomas 1992),
students engage in negotiation role plays with each other portraying spe-
cific styles, eventually evaluating each other’s performance. Besides these
interactive elements performed during lectures, the negotiation journal
complements teaching providing several assignments to be completed
outside the lecture to facilitate practical experience and reflection. All of
these assignments have to be handed in in textual form or as a presenta-
tion for grading as well as feedback. The first assignment is a summary of
individual expectations regarding the course and previous negotiation ex-
perience. Later on, students have to make requests in real-life contexts to
experience and analyse when a person is not willing to fulfil a request and
thus not willing to enter into a negotiation. The major assignment is to en-
gage in an electronic negotiation simulation with fellow students or practi-
tioners conforming to a predefined case study lasting from one to two
weeks. This includes preparation, execution, and evaluation of this nego-
tiation and of the negotiation partner, thereby applying the knowledge
learned. Specific aspects of ex-post negotiation analysis are also practiced
analysing negotiation scenes in movies (Kunkel et al. 2006).

Table 10 assigns the learning methods described above to their re-
spective learning objectives according to Bloom’s taxonomy. Although
there is no real separation between passive lecture and interactive lecture
as both are intertwined, they represent different methods leading to differ-
ent objectives. While the passive part of the lecture focuses on lower order
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thinking skills regarding negotiation knowledge using slides and readings
presented by the teacher for explanations, the interactive parts, including
discussions, role plays, and case studies focus on higher order thinking
skills e.g. by portraying specific negotiation styles in role plays. The as-
signments of the negotiation journal especially focus on higher order think-
ing skills and conceptual negotiation knowledge (e.g. evaluating methods
for negotiation analysis applying them to movie scenes) as well as proce-
dural negotiation knowledge (e.g. adoption of a negotiation process model
in the negotiation simulation) being intertwined with the interactive lecture.
Metacognitive knowledge is not explicitly addressed in the course, as it is
very much prescribed by the teacher.
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Status Quo of Learning Methods According to Learning Objectives

Table 10
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3.4.3 Advanced Negotiation Management: Introducing the
Personalised Learning Framework

Implementing the PLF to ANM means:

1) facilitating the construction of COI to enable learning in groups,
providing an open climate (cf. components of Figure 14), and

2) supporting self-regulated personalisation following cognitive fit re-
garding learning tasks and tools (cf. relationships in Figure 14).

The learning method of the flipped classrooms neither facilitates personal-
isation per se, nor is it the only learning method being able to support self-
regulated personalisation, however, it matches the learning objectives of
ANM as well as provides enough openness for the PLF combining passive
and interactive parts (Bishop and Verleger 2013). Therefore, we decided
to follow the four-step cyclic model of the flipped classroom by Oeste et al.
(2014) which is iteratively processed. One example iteration of this process
will be described in the following to show how the PLF can be implemented.
The negotiation journal runs in parallel to the online and co-presence ses-
sions, providing more complex assignments following a self-regulated ap-
proach at the same time fostering diversity of tasks and tools compared to
the status quo. Thus, PLEs can be introduced to a large scale, providing
benefits such as collaborative self-regulated exploration and easy access
to authentic tasks facilitating higher order thinking skills, consequently
transforming journal entries to public blogs or wikis combining videos, im-
ages, or podcasts commented and assessed by peers and teachers.

In the first step (Objectives), an outline of the course is provided de-
fining learning objectives and constraints regarding learning tasks, tools
and collaboration. In the online learning phase, access to a course-related
knowledge base is provided, containing learning units, videos, and read-
ings to acquire basic factual and conceptual knowledge about negotiation
basics, definitions, and seminal theories e.g. regarding negotiation process
models and underlying phases (Adair and Brett 2005). The negotiation
journal complements the iterations of the flipped classroom providing prac-
tical assignments. Similar to the status quo of ANM, a negotiation simula-
tion can be used to illustrate the negotiation process, however, being exe-
cuted in groups in a larger context requiring exploration of important con-
cepts beforehand and evaluation afterwards. The focus of step one is to
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organise the learning process negotiating deconstruction of learning ob-
jectives into tasks and tools. Therefore, the learning groups have to gather
knowledge regarding the relevant topics (i.e. negotiation basics) as well as
regarding the learning process (i.e. learning tools in the domain of negoti-
ations) referring to experiences and the knowledge base (i.e. internal and
external representation of the learning domain/tool in Figure 15) to achieve
a cognitive fit.

In step two (Exploration), students engage in learning gathering
knowledge in a self-regulated, authentic way. For example, to achieve the
learning objective of being able to conduct electronic negotiations, stu-
dents gather information (e.g. on characteristics of electronic communica-
tion media relevant for negotiations) on the Internet, in papers, or in books.
Conforming to the PLF, students are free to choose learning tools (e.g.
mind maps or wikis) to paraphrase and rearrange relevant concepts. Train-
ing materials and access to NSSs is provided, including it in the PLE, to
get the students familiar with such a system and prepare possible negoti-
ation scenarios. As part of the negotiation journal, the simulation is con-
ducted during this step. Conducting an electronic negotiation conforming
to a case study, the students can apply, analyse and evaluate their
knowledge acquired in the previous steps. A first form of re-evaluation and
assessment is conducted within the learning groups aiming to achieve a
satisfying result for all members. Further reflection will be encouraged as
the student groups have to keep an electronic diary about the negotiation
facilitating evaluation and creation of knowledge. Such a blog entry could
link video clips to textual explanations of the negotiation process. Again,
the students are able to choose for example the mode of representation
using different social media tools increasing ownership and control, which
consequently benefits satisfaction and learning outcomes. The focus of
step two however, is on the management of these tools during execution
of the learning tasks.

Step three (Evaluation) represents the first face-to-face session focus-
ing on the interactive discussion of the previous steps to clarify and con-
solidate knowledge acquisition. Student groups present their negotiation
diaries to each other and discuss their negotiation with their partnering
groups. Students thus can present their expert knowledge regarding their
individual learning objectives and their fulfiiment, spreading this knowledge
and thereby educating their peers, while the teacher moderates this pro-
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cess. Additionally, the learning process should be evaluated, providing as-
sessments of the tool selection, management and achievement of learning
outcomes to the peers.

Finally, step four (Immersion) focuses on the immersion of the
knowledge acquired, employing further interactive presence learning by
working with peer instruction, role plays, case studies, and readings exer-
cised and discussed in class. Peer instruction (Mazur 1997) aims to
deepen knowledge acquisition by posing realistic questions to the students
integrating several of the learnt concepts. These questions can be an-
swered anonymously via electronic voting systems or traditional methods
requiring students to persuade their peers of their answer. Thus, peer in-
struction supports the integration of knowledge learnt in the self-regulated
parts of the flipped classroom avoiding to embarrass students who opted
for a wrong answer.

The concept of the flipped classroom presents a learning method,
which fits the requirements of the PLF. Table 10 shows how the learning
objectives of ANM can be addressed with implementing these methods as
described above making them comparable to the current approach (cf. Ta-
ble 11). The online parts of the flipped classroom (Objectives and Explora-
tion) improve the passive lecture focusing on lower order thinking skills,
the co-presence parts replace the interactive lecture focusing on higher
order thinking skills, they are much more intertwined with the negotiation
journal integrating higher order thinking skills in early phases. In total, the
focus on the negotiation journal is increased fostering its self-regulated and
collaborative character. In contrast to the current approach, metacognitive
knowledge is now explicitly addressed communicating objectives in the be-
ginning to scaffold the students choosing tasks and tools and facilitating
peer assessment during the evaluation.
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Learning Methods according to Learning Objectives applying the PLF

Table 11
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3.5 Discussion

The following section compares the status quo of ANM with its modified
version applying the PLF. Advantages and disadvantages of the frame-
work are discussed from a learner’s perspective as well as from a teacher’s
perspective also integrating external influence factors guiding the imple-
mentation of self-regulated personalisation in university courses.

The main advantage of the PLF is that it enables the learners them-
selves to personalise their learning experience in a self-regulated way. By
handing over the responsibility for personalisation to the learner (who is
then able to deconstruct learning objectives into tasks and tools), teacher-
driven personalisation using learning styles becomes obsolete. Results of
previous studies on learning styles and personalisation show its relevance;
however, individual learning styles are too coarse a measure to define re-
liable matches between learning styles and learning methods (Gupta and
Anson 2014; Melzer and Schoop 2014b). Personalisation is thus not im-
posed by the teacher anymore, but by the learners being scaffolded by the
teacher. Furthermore, the PLF can be used as an alternative way to enable
personalised learning and to explain its underlying relationships, deriving
possible support capabilities regarding the personalisation of learning
tasks and learning tools.

Self-regulated personalisation also improves the alignment of tasks
within a course towards a central theme, which plays a pivotal role for
learner satisfaction (Chan et al. 2014). However, the self-regulated align-
ment requires additional effort in negotiating tasks and tools in the learning
group before engaging in the learning itself. In these negotiations, network
effects (Shapiro and Varian 1999) play a vital role reducing the number of
possible tools considerably, often inhibiting cognitive fit. Such a negotia-
tion, however, is part of the learning process itself enforcing digital literacy
and facilitating personal development (Hirshon 2005).

Collaborative, self-regulated learning heavily shifts responsibilities
from the teacher to the learners providing ownership and control (Buchem
et al. 2011) requiring extensive scaffolding (Tsai et al. 2013). Pedagogy in
self-regulated courses must enable learners to make informed educational
decisions providing metacognitive knowledge such as learning awareness
and digital literacy. At the same time, open learning environments must be
created encouraging application of diverse skills and knowledge with
learner-centred forms of feedback and assessment (Green et al. 2005). As
a consequence, self-regulated courses shift the focus towards learning
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processes instead of learning outcomes (Azevedo et al. 2008). Clear in-
structions, timely feedback, and competent staff — being relevant factors
for learners’ satisfaction according to Chan et al. (2014) — are thus partic-
ularly important in such personalised learning scenarios. Personalised
learning is usually only implemented in rather small courses. ANM exhibits
a considerable number of participants usually leading to anonymity and
limited pedagogical opportunities for collaboration and interaction, which
might decrease learning outcomes and satisfaction (Lehmann and Séliner
2014). However, personalised learning has been shown to counter these
effects (Alonso et al. 2009), albeit requiring a suitable pedagogical integra-
tion, which is provided by the PLF. An integration as described in the pre-
vious section enables large numbers of learners to engage in real and
practical exercises exploring the topic of negotiations in contemporary ex-
amples making the future value of the course easily recognisable for the
learners (Chan et al. 2014).

There are also detrimental factors which must be considered planning
and conducting self-regulated personalised learning. Besides the align-
ment of learning objectives within a course, the alignment of learning ob-
jectives and effort within a study programme is also important to the learn-
ers. Attending traditional courses and collaborative courses at the same
time can be problematic as the latter require more effort distributed over
the semester, while the former are mainly laborious at the end of the se-
mester preparing for the exams. Increasing the number of collaborative
and self-regulated courses in curricula may lead to a large-scale shift in
the distribution of work. Seen from a staff perspective, the change in learn-
ing methods means a huge one-off effort developing and implementing a
new course. At the same time, teaching becomes more efficient with the
teacher being able to reuse learning units and videos for several classes
and also using lecture time more efficiently focusing on interactive learning
(Garrison and Vaughan 2011). However, teachers need to be comfortable
handing over responsibilities to the learners. From a technological per-
spective, the teachers also need to be open and proficient to work together
with learners using different software. Also, successful online learning ma-
terial exhibits high quality, which requires a large amount of time to create
and support. Matters of data security and copyright regarding such media
on public platforms also have to be dealt with.
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3.6 Conclusion

The evaluation by thought experiment to demonstrate feasibility presents
the main limitation of this work. Regarding the literature, numerous con-
cepts used in the PLF such as e-learning (Andersson et al. 2009), blended
learning (Garrison and Vaughan 2011), flipped classrooms (Strayer 2012),
and self-regulated learning (Azevedo et al. 2008) have proven their bene-
ficial effects. However, the combination of all of these heterogeneous ideas
has to be evaluated again analysing their interplay. Thus, our next steps
will be to extend and implement ANM applying the PLF based on the
thought experiment above. This instantiation of the course will then be
evaluated combining design science research in ISs (Hevner et al. 2004)
with DBR in the learning sciences (Brown 1992) aiming for a naturalistic
ex-post evaluation focusing on quality, utility, and efficacy. Both methodol-
ogies require building and evaluating artefacts aiming to emphasise the
connection between research rigour and practical relevance (Collins et al.
2004; Gregor and Hevner 2013).

From a theoretical point of view, the PLF is aimed to be generalisable
to a broad range of courses and contents in IS education. However, it is
very much nested into the constructivist learning theories. Thus, besides
pursuing a practical evaluation, the framework should be applied to other
courses varying content, learning methods or method of evaluation to im-
prove its generalisability.

Finally, the definition of the PLF implies several directions for future
research. Firstly, the PLF proposes a cognitive fit between learning prefer-
ences and tasks or tools as well as a task-technology fit between tasks and
tools. The relationship between those processes needs further investiga-
tion. Also, such a cognitive fit is not always possible in learning groups with
different preferences making analyses on group level necessary analysing
the detrimental effects of missing fit. Secondly, the framework proposes
two interdependent processes of cognitive fit, namely personalisation of
tasks and personalisation of tools. Both processes are interdependent and
are thus integrated into an overall cognitive fit for personalised learning.
Whilst achieving cognitive fit reduces complexity and thus increases learn-
ing performance, the process of integrating both separate processes of
personalisation might lead to interferences that increase complexity and
thus decrease learning outcomes (Shaft and Vessey 2006).
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4.1 Introduction

From the Age of Enlightenment with scholars such as Wilhelm von Hum-
boldt describing education as a moral imperative and personal responsi-
bility (Berglar 1970) until today where education is often seen as an eco-
nomic resource which must be maximised, individuals and societies have
constantly striven to improve education. Today, more individuals than ever
before receive extensive education, often provided by society. However, in
a globalised world, learners pose increasingly heterogeneous require-
ments towards education, emanating from different goals, educational
backgrounds, cultures, skills, and abilities (McLoughlin and Lee 2010).

Personalised learning is considered to be one of the major opportuni-
ties to improve education adapting learning processes to individual prefer-
ences regarding pace, methods, and contents (U.S. Department of Educa-
tion 2010). As a result, there are currently numerous endeavours investi-
gating and implementing personalised learning in research and practice
(Pane et al. 2015; European Commission 2014). The two major avenues
to achieve personalised learning are

1) self-regulated personalisation where the students are in charge of
personalising their learning supported by the teacher and

2) adaptive learning where machine learning algorithms are used to
analyse the learner’s data to provide personalisation.

Both personalisation approaches are closely entangled with the digi-
talisation of learning processes, requiring e-learning support. In recent
years, e-learning has become more than the mere substitution of traditional
learning methods using electronic media. On the contrary, e-learning is
augmenting, modifying, and redefining education creating new ap-
proaches, methods, and even paradigms (Puentedura 2003). One of these
new learning methods is the flipped or inverted classroom aiming to switch

“events that have traditionally taken place inside the classroom now [to] take
place outside the classroom and vice versa” (Lage, Platt, and Treglia 2000, p.
32).

With an increasing digitalisation of education, the idea of the flipped class-
room has become the means of choice to implement self-regulated per-
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sonalisation (Feldstein and Hill 2016; Bishop and Verleger 2013). How-
ever, there is still a considerable gap between the theoretical ideas of the
flipped classroom and their practical implementation. Concepts and guide-
lines must be developed that adapt the flipped classroom to different edu-
cational institutions, subjects, and technologies. Besides only a small num-
ber of fundamental studies proposing beneficial effects of the flipped class-
room, empirical results on learning outcomes, satisfaction, etc. are even
more scarce (Findlay-Thompson and Mombourquette 2014).

The present study addresses this research gap aiming to improve
teaching quality by building, implementing, and evaluating a course as part
of the I1Ss and business curriculum of the University of Hohenheim as a
self-regulated, personalised flipped classroom. The graduate course ANM
is taught in the winter term of 2016 covering theories, concepts, methods,
applications, and evaluation of business negotiations. The main feature of
the transformed course is its implementation of personalisation on the level
of learning tasks and learning tools using the PLF by Melzer and Schoop
(2015).

After discussing our theoretical background (section 4.2), a short de-
scription of our research methodology (section 4.3) is provided. Following
a design-oriented methodology, the paper focuses on the design of the
course, deriving general requirements from the scientific literature and
transforming these into general course components (section 4.4). These
components are implemented in a real-life course, which is described in
greater detail as a proof-of-concept to demonstrate its feasibility (section
4.5). Section 4.6 complements the practical description of the course
showing how the requirements have been implemented sharing first key
results gathered in the interaction with students. Finally, section 4.7 con-
cludes the paper by summarising the approach and by discussing future
research directions.

4.2 Theoretical Background

The proliferation of the social-constructionist learning paradigm (Kafai
2006) induced a large-scale shift of the responsibility from teachers to
learners. According to constructivism, there is no transmission of
knowledge from the teacher to the learner; instead, the learners construct
their knowledge themselves based on experience, reflection, and discus-
sion with teachers or peers. Teachers merely act as moderators in this
process, guiding and supporting the learners. This paradigm-shift, which
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penetrates education from nursery to university today, paved the way for
self-regulated learning putting the learners in charge.

We analyse personalised learning on the level of learning tasks using
Bloom’s taxonomy for learning, teaching, and assessment (Anderson and
Krathwohl 2001). It defines learning goals as a combination of cognitive
processes (i.e. remember, understand, apply, analyse, evaluate, create)
and types of knowledge (i.e. factual, conceptual, procedural, meta-cogni-
tive). Furthermore, the taxonomy assigns specific learning tasks to each
cognitive process (i.e. the process of understanding can be performed by
the tasks of interpreting, exemplifying, classifying, summarising, inferring,
comparing, explaining, etc.). Cognitive processes respectively learning
tasks and knowledge types can be combined to create exercises or as-
sessments such as “Explain relevant tasks within the negotiation prepara-
tion phase”. These learning tasks and their resulting exercises are the ba-
sis of self-regulated personalisation, as each learner should be able to se-
lect tasks based on their individual preferences, requiring a set of different
tasks available to achieve one specific learning goal. Supporting learning
electronically, these learning tasks can be performed using specific e-
learning tools. Bloom’s taxonomy is not limited to face-to-face learning but
has been extended towards electronic learning defining a wide range of
learning tools supporting each learning task (Churches 2009; Bower, Hed-
berg, and Kuswara 2010).

Such tools might be provided in two different forms: Firstly, VLEs (of-
ten termed Learning Management Systems) — the most commonly used e-
learning applications — are software applications which provide a common
platform for teachers and learners for the creation, communication and ad-
ministration of learning materials (Schulmeister 2003). However, they
scarcely address self-regulated learning. Although such systems are used
at almost every higher education institution today, only a small fraction of
their features is actually used in practice (Gayer and Miiller 2015; Meiers
2012). Self-regulated personalisation thus remains a task for the lecturers
developing the didactic foundations of their courses. Secondly, a more re-
cent approach to support self-regulated personalised learning electroni-
cally is the concept of PLEs. In contrast to a VLE, a PLE is no single soft-
ware application but rather a set of hardware and software tools, often so-
cial media applications, used for learning, selected by the learner accord-
ing to individual preferences (Attwell 2007). Whilst early definitions of PLEs
mainly focus on third party tools, recent definitions see PLEs comprising of
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tools that may be provided by the learning institution and/or third parties
(Kiy and Lucke 2016). Thus, a PLE may still be used after graduation for
learning in the work place or even for informal learning at home.

To combine the ideas of self-regulated personalisation and PLEs, we
use the PLF (Melzer and Schoop 2015; cf. Figure 16). The centre of the
PLF encompasses lecturers and learners organised according to the COI
framework (Garrison and Arbaugh 2007). Its overall goal is to provide a
basis for designing and evaluating online and blended learning following a
social-constructionist approach. The COI defines

1) social presence focusing on creating a sense of community be-
tween the learners,

2) cognitive presence i.e. implementing learning using the practical
inquiry model ultimately facilitating critical thinking, and

3) teaching presence i.e. designing and organising the course provid-
ing instruction and facilitating discourse.

Within the PLF, the COI aims to personalise learning selecting learn-
ing tasks as well as learning tools within a PLE that fit the learners’ needs.
This might require individual decisions, group negotiations, recommenda-
tions, and/or prescriptions by the lecturer as processes of cognitive fit (Ves-
sey 1991). Selected tasks and tools should fit in order to optimise learning
as a process of task-technology fit (Goodhue and Thompson 1995). How-
ever, there are several moderating factors influencing the process of per-
sonalisation. The learning institution might influence personalisation by its
strategy facilitating or sanctioning specific behaviour by its members. Also,
the institution’s infrastructure is an important factor. For example, there
must be sufficient open learning spaces, computers, or access to a broad
range of learning tools. Finally, the institution’s learning culture must allow
and support the freedom to personalise tasks and tools. The context of the
learners also influences personalisation regarding

1) personal goals represented via the learning motivation (students
with a high motivation certainly follow a different approach to reach
their goals in studying compared to students with a lower motiva-
tion and
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2) personal context such as having to look after family members or
having a job besides studying limits the resources left for studying
and thus influence personalisation.

Community of Inquiry (Col)
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. Which
> ‘f’i\::'::;tom task fits |
Context: personal :;'sonal Institution:
needs?
Personal ™ needs? |« strategy
Goals Infrastructure
Personal Culture
Context  »| <
PLE [€¢---------------- »| Task
g Task-Technology Fit <

Figure 16 Personalised Learning Framework (Melzer and Schoop 2015, p. 7)

The most prominent method to employ self-regulated, personalised learn-
ing is the flipped classroom (Feldstein and Hill 2016; Bishop and Verleger
2013). Conforming to the notion of flipping the events from inside the class-
room to outside the classroom and vice versa, a flipped classroom usually
consists of two phases. The first is a distant phase, where the students
acquire theoretical knowledge following explicit instructions from the lec-
turer supported by e-learning tools. The second is a presence phase — for-
merly the lecture — especially focussing on student-centred learning em-
ploying discussions and other interactive teaching techniques (Bishop and
Verleger 2013). The flipped classroom implements a blended learning ap-
proach combining distance and presence education in a meaningful way.
Its key feature is that in the lecture, lecturer and learners can rely on the
previously acquired knowledge of the distant learning phase and focus on
more sophisticated topics, application and immersion of the acquired
knowledge. The distant learning phase is usually supported by videos or
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readings focusing on lower order thinking skills, while the presence learn-
ing phase focuses on higher order thinking skills such as applying, analys-
ing, and evaluating the knowledge acquired.

The flipped classroom concept has been developed for school educa-
tion. However, published studies on flipped classroom implementation
mostly focus on higher education (Bishop and Verleger 2013). The flipped
classroom has been proposed to foster active and collaborative learning in
large classes, courses with a high amount of procedural knowledge and a
large variety in learning tasks (Milman 2012; Pierce and Fox 2012). Alt-
hough the flipped classroom is a trending topic in research and practice,
scientific articles describing the design of a flipped classroom for a specific
context or investigating its empirical effects on learning outcomes, satis-
faction, grades, etc. are still scarce (Findlay-Thompson and Mombour-
quette 2014).

4.3 Methodology

The present study follows the pragmatist methodology of DBR which is
prevalent in ISs research (Hevner et al. 2004) as well as in the learning
sciences (Collins 1992). It aims to build and evaluate a practical instantia-
tion of a self-regulated, personalised flipped classroom gaining exploratory
insight into the numerous social, psychological, and technological factors
influencing such a course. The paper at hand explicitly focuses on the de-
sign of the course describing

1) an explanatory design theory, deriving kernel theories from the lit-
erature to formulate general requirements which are then trans-
lated into general components and

2) adesign method leading to a concrete instantiation of the course
which will be evaluated (Baskerville and Pries-Heje 2010).

To identify kernel theories for the explanatory design theory, we per-
formed a literature review on the topics of self-regulated and self-directed
personalisation and the flipped or inverted classroom focusing on recent
studies being published within the last five years. These kernel theories
were mainly used to derive the general requirements which led to the de-
sign of the flipped classroom. Additionally, we thoroughly investigated the
status quo of the course to be transformed performing interviews with the
lecturer and post-doctoral research assistant that have taught the course
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for several years. The course contents have been identified and structured
according to their respective goals, teaching methods, learning tasks,
tools, and relative importance. This information was used as the basis for
restructuring the course keeping the contents constant and at the same
time adhering to the general requirements, components and didactic goals
of a flipped classroom.

4.4 Explanatory Design Theory

In the following, we will derive requirements from the kernel theories (i.e.
the PLF and COl), which are relevant conditions or capabilities to be ful-
filled by a self-regulated, personalised flipped classroom. Table 12 lists
those requirements in groups according to the related theoretical basis.

4.4.1 General Requirements

Personalisation is a concept that is not unique to the domain of learning.
ISs deals with personalisation aspects, especially within the context of e-
commerce, for several decades, e.g. in online shops to increase the spec-
ificity of service delivery for increased customer satisfaction. Personalisa-
tion research in IS defines three dimensions of personalisation, which we
will apply to the domain of learning (Riemer 2002). The first dimension is
the personalisation of products, services, and offers referring to the learn-
ing tasks and tools embedded into the flipped classroom. Such learning
tasks and tools should be selectable and configurable by the learners
themselves based on recommendations by the lecturer or a recommender
software; tasks and tools should be open for combination across learning
units (R1). The second dimension is the personalisation of websites requir-
ing one central platform for learning whose content, features, layout, and
navigation can be configured according to the individual preferences of the
learner (R2). The third dimension is the personalisation of communication
content, channels, and attributes referring to individual communication with
each learner according to their individual preferences (R3). Additionally,
such personalisation must be supported by the lecturer providing the free-
dom and guidance necessary for the learners e.g. to be able to select and
configure learning tasks and tools (R4; Melzer and Schoop 2015).

Further requirements emerge from institutional and contextual factors
described in the PLF. Irrespective of whether VLEs or PLEs are used to
implement a flipped classroom, we require learning tasks and learning
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tools to be provided via one central platform, often the VLE or course-web-
site that the institution provides (R5). This ensures that necessary infra-
structure and management support for implementing a flipped classroom
are provided including computer and learning facilities, which are irreplace-
able in blended learning. It also ensures that lecturers and learners are
familiar with the learning platform which increases its adoption. Especially
ease of use of such systems has been deemed to be an important role
(Parker and Herrington 2015; Melzer and Schoop 2014b; Miller 2012).
Online learning is nevertheless still higher effort for the learners, as they
must learn to use new technologies as well as new contents at the same
time. Therefore, extensive support must be provided to the learners, e.g.
through institutional trainings or specific course tutorials to learn how to
use the necessary technologies (R6).

Further requirements are derived from the COI framework’s social,
cognitive, and teaching presences (Garrison and Arbaugh 2007). Achiev-
ing social presence and a sense of community requires open and affective
communication between the learners directly face-to-face or in electroni-
cally mediated channels (R7). However, to achieve group cohesion, such
communication must be directed towards an intellectual focus representing
the course’s learning goals. Therefore, collaboration needs to be encour-
aged either providing opportunities to learn in groups or even including
collaborative tasks as mandatory course elements (R8). To foster cognitive
presence, the model of practical inquiry should be used for learning defin-
ing four steps (Garrison and Arbaugh 2007):

1) triggering an event (i.e. identifying a problem for further inquiry);

2) exploration (i.e. investigating the issue through reflection and dis-
course);

3) integration (i.e. synthesising the ideas generated through explora-
tion); and

4) resolution (i.e. applying the knowledge to other contexts).

The flipped classroom mirrors practical inquiry in several aspects. On the
one hand, identifying a specific problem to tackle is especially important in
distant learning phases since there is only limited communication between
lecturer and learners (Bishop and Verleger 2013). On the other hand, re-
flective learning activities are in the focus (Miller 2012). Practical inquiry
eventually fosters critical thinking; to fulfil this goal, especially practical and
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collaborative learning tasks are necessary (R9; Garrison and Arbaugh
2007). Teaching presence leads to three separate requirements. The lec-
turer is responsible for designing and organising the course i.e. managing
the interplay of social and cognitive presence through employing specific
learning methods and technologies and adjusting them during instruction.
This also includes keeping the overall effort of a flipped classroom compa-
rable to a normal course and providing online learning within small chunks
to ensure motivation (R10; Miller 2012). Teaching presence also encom-
passes facilitating discourse between the learners online as well as in pres-
ence learning to establish and maintain the community and at the same
time keeping this discourse content-centred. Online forums, for example,
have been found to show more interaction the higher the number and qual-
ity of lecturer posts (R11). Besides that, it requires direct instruction jolting
and maintaining cycles of practical inquiry making sure to achieve the
learning goals (R12; Garrison and Arbaugh 2007).

There are further requirements specific to the course at hand. They
will be discussed in section 4.5.

Table 12  List of Requirements for Self-Regulated, Personalised Flipped Classrooms

# Group Description Kernel theories

Provide personalisation of

Ri products and services
Provide personalisation of

R2 L )

Personalisation | websites

of tasks and

tools Provide personalisation of (Melzer and
R3 commun?cation Schoop  2015;

Riemer 2002)

R4 Provide freedom and guid-

ance for personalisation

Institutional and
R5 | contextual fac-
tors

Provide a central platform
for learning
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Provide reasonable IT in-
R6 frastructure & support for
learners
Enable open communica-
R7 tion
COil: social pres-
ence
R8 Encourage collaboration
R9 COI: cognitive Enable practical inquiry
presence .
(Garrison  and
Arbaugh 2007)
R10 Design & organisation
R11 COI:  teaching Facilitate discourse
presence
R12 Direct instruction
4.4.2 General Components

In the following, we will derive seven general components from these re-
quirements, which eventually form the basis for creating a flipped class-
room. A blended learning course design always has to balance three heav-
ily intertwined dimensions namely didactics, content, and technology. We
structure our components according to these dimensions also addressing
their overlaps.



88 4 Personalising the IS Classroom — Insights on Course Design and Implementation

(7

Technology
C5

Figure 17 Didactic, Content, and Technology Dimensions and Related General Compo-
nents

The didactic concept of the course needs to implement the core ideas of
the flipped classroom providing a distant learning phase as well as a pres-
ence learning phase. However, these phases need to be structured in
greater detail defining exactly when to provide opportunities for personali-
sation, collaboration, inquiry, instruction, and discourse (C1). Such a struc-
ture is usually provided by the lecturer, but is equally important for learners,
especially in complex blended learning scenarios (Garrison and Vaughan
2011). Combining experiences from the model of practical inquiry (Garri-
son 2011) and the flipped classroom process model (Oeste et al. 2014) we
define three phases:

1) a distant preparation phase focusing on the self-regulated acqui-
sition of theoretical knowledge;

2) a presence lecture focusing on reviewing the preparation and im-
mersing into more advanced questions using interactive teaching
methods; and

3) a distant reflection phase enabling extensive individual reflection
on the acquired knowledge.



4.4 Explanatory Design Theory 89

Creating a real course requires the transformation of abstract learning
methods into real exercises, which are to be performed by the learners
reflecting the course’s learning goals. Both collaborative learning and prac-
tical inquiry require learning tasks reflecting higher order thinking skills
such as application, analysis, evaluation, or creation of knowledge. At the
same time, performing such cognitive processes facilitates discourse be-
tween the learners. Along with common guidelines on creating learning
materials, cognitive processes (Anderson and Krathwohl 2001) and corre-
sponding learning tasks can be used to formulate exercises. In contrast to
other flipped classroom approaches which implement distant learning
mainly to acquire knowledge (i.e. lower order thinking skills), we aim to
include higher order learning tasks throughout the course supporting our
three-phase model of the flipped classroom. Each iteration of these three
phases represents one course unit (C2). Figure 18 shows our personalised
flipped classroom process model and the learning methods and tools as-
signed to each phase. Whilst the first phases explicitly encourage students
to learn in groups and even perform exercises in parallel eventually syn-
thesising their knowledge, that every group member has the necessary
knowledge before the lecture, the third phase aims towards individual re-
flection on expectations and learning outcomes. Students receive individ-
ual feedback for each portfolio entry.
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1. Distant preparation:
readings, videos, surveys,
self-control questions,

exercises
3. Distant reflection: 2. Presence lecture:
learning contracts, discussion, application,
portfolio, feedback role-play, case study
SN~

Figure 18 Personalised Flipped Classroom Process Model

The course content is also heavily intertwined with the didactic concept as
well as the technology used to implement the course. As we aim to keep
the contents constant to make the course comparable to previous years
(C3), the only changes concern the new technologies to enable and sup-
port personalisation of products, services, websites and communication.
While most learning tools already provide possibilities to personalise their
user interface, a forum can be provided to enable personalised asynchro-
nous communication for groups. Additionally, individual mail or personal
communication within the VLE can be useful (C4).

Technological aspects of the flipped classroom are mostly imple-
mented using a VLE as a central platform. Its institutional advantages (i.e.
existing familiarity, trainings, IT infrastructure, and support) outweigh its
disadvantages compared to PLEs (i.e. variety in tools, informal learning).
Although this seems to be a controversial point for a course explicitly aim-
ing to personalise learning, we argue that a VLE does not hinder self-reg-
ulated personalisation but can be used as a central platform to link to more
personalised learning tools and thus provide a guided path towards per-
sonalisation. A VLE’s main purpose is to facilitate design and organisation
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of learning courses. It, therefore, provides one source already offering
most products and services and extensive manufacturer documentation
and support as well as additional support and trainings at the institution
(C5).

Since the technology employed should support the desired didactic
methods, it is vital to increase digital literacy of the learners and at the
same time provide the technology with a purpose reflecting the course’s
goals. Although, most learners today are so-called digital natives (Prensky
2001), acquiring new knowledge parallel to acquiring it in an electronic and
therefore unfamiliar way requires high effort (McLoughlin and Lee 2010).
Therefore, increased emphasis has to be put on informing learners about
the organisational structure of the flipped classroom (C6).

Eventually, all components described above have to be balanced
against each other creating a real-life university course (C7).

4.5 Practical Design Theory

4.5.1 Course Specifics of Advanced Negotiation Management

Following the discussion of general requirements and components in the
previous chapter, we will now focus on the practical design of our self-
regulated, personalised flipped classroom university course ANM. This dis-
cussion will also include four further requirements specific to the general
topic of the course which is negotiation management and in particular on
negotiation planning, implementation, media, technology, and evaluation
(cf. Table 13). Negotiations are a topic that cannot be learned theoretically.
Rather, a combination of theory and practice must be the basis (R13;
Lewicki 1997). Switching from a traditional course to a flipped classroom
inherently leads to a switch in the role of the lecturer from that of mainly a
teacher to that of the expert guiding and supporting the learners (R14;
Melzer and Schoop 2014c). Since flipped classroom concepts rely on a
solid electronic learning base, the technological aspect is even more im-
portant than usual in negotiation teaching. Thus, both face-to-face and
electronic negotiations should be considered (R15; K&szegi and Kersten
2003). Finally, the need for assessment is even greater in self-regulated
learning. Thus, the assessment in a negotiation course must be continuous
and in a formative and summative manner (R16; Milman 2012).
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Table 13  Negotiation Specific Requirements
# Group Description Kernel theories
Teach negotiation theory and
R13 :
practice
. (Melzer and
R14 Include I?negxltguoen expert Schoop 2014c:
Negotiation 9 Lewicki 1997;
Didactics Kdszegi and
R15 eleciront negotiation topies | <e1Sten 2003
9 P Milman 2012)
Provide formative (and sum-
R16 .
mative) assessment

All requirements and components for self-regulated, personalised flipped
classrooms can now be integrated as shown in Table 14.

Table 14  List of General Components for Self-Regulated, Personalised Flipped Class-
rooms
# Group Description Requirements
addressed
. . Use a process model to R1, R8, R9,
C1 Didactic structure the course R10, R11, R12
. . Focus on higher order think-
cp | Didactic& ing skills throughout the RS, R9, R11
Content
course
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c3 Content Provide cor_rect and compre- | R13, R14, R15,
hensive content R16
ca Content & Provide content using suita- R1. R2 R3, R4
Technology ble technologies
R1, R2, R3, R5,
C5 | Technology Use one central platform R6, R10. R11

C6 Technology & | Extend organisational & tech- | R1, R4, R6, R7,
Didactic nical support for learners R10, R12

Didactic & . . R1, R4, R7, RS,

C7 | Technology & Ba'a”é‘e dé‘:]zcggf]’t;ifh”o" R9, R13, R14,
Content vy R15, R16

ANM is attended by approximately 120 to 150 management and ISs grad-
uate students. The course has been in place in its pre-flipped classroom
form for several years as a weekly lecture course. Following the idea that
negotiations have to be taught theoretically and practically, the lecture
aims to transmit factual knowledge regarding seven chapters (i.e. negotia-
tion basics, negotiation planning, communication aspects, decision and
negotiation analytics, electronic negotiations, dispute resolution, and cul-
ture in negotiations) while at the same time providing numerous opportu-
nities to apply this knowledge in a variety of practical learning tasks such
as small role-plays and case studies. The lecture is accompanied by sev-
eral assessments during the term in the form of negotiation journals written
by the students (making up 50% of the final grade), representing their re-
flections on the course content and their practical applications. The final
exam assesses a broad range of knowledge acquired posing a recent real-
life negotiation case study to be analysed requiring lower as well as higher
order thinking skills. It makes up the other 50% of the final grade.
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4.5.2 Creating a Personalised Flipped Classroom from Advanced
Negotiation Management

Although this course might not be the standard university course, providing
a rather high degree of practical learning to a large number of students, we
are convinced that it is destined to be transformed into a flipped classroom
for further support of its variety of different learning tasks and self-regulated
learning increasing the degree of personalised learning by sharpening its
profile. To elicit the status quo, we conducted semi-structured interviews
with the lecturer that created and taught the course since 2009 and the
research assistant involved in the practical tasks. Using these interviews,
we wanted to create a very fine-grained log as to which teaching methods
are used corresponding to specific slides within each lecture, what learning
goals they aim for, and how much lecture time they require. The resulting
log then formed the basis for the restructuring of the course into a flipped
classroom, mostly aiming to put theoretical teaching and corresponding
topics into the preparation phase, while practical teaching methods and
topics were kept in the lecture. At the same time the overall order of topics
as well as the overall amount of effort for the students had to be kept within
meaningful levels. This ultimately requires organisational decisions, e.g.
when to begin with the first preparation phase, how many flipped class-
room cycles to conduct, which material to discuss in the lectures, and how
to activate the students in such a large course.

The new course was developed over several months with the general
requirements and components in mind (cf. Tables 12 - 14). Regarding the
practical implementation of our flipped classroom concept, one of the most
important decisions was to use the open-source VLE ILIAS (German for
“Integrated Learning, Information, and Work Cooperation System”) as a
central platform. ILIAS is one of the most frequently used VLEs at German
universities with installations in 91 higher education institutions and the
University of Hohenheim as one of them (ILIAS e.V. 2016). ILIAS provides
numerous features in the areas of personalisation, learning and course
management, cooperation, communication, assessment, and competence
management. Its features are comparable to other VLEs such as Moodle
as it can be used to provide all course elements relevant for the preparation
(learning modules, questions, readings), lecture (file management), and
reflection phase (e-portfolio and assignments) as well as lateral features
such as communication facilities in a flipped classroom. However, the main
contribution of this work is not about the choice or implementation of a VLE,
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but about its integration and extensive use of the available features to sup-
port self-regulated personalised learning in a flipped classroom.

4.5.3 Advanced Negotiation Management as a Personalised Flipped
Classroom

Based on the interviews and on the existing course material, we created
an ILIAS learning module as the basis for the preparation phase. It serves
as a reader for the students comprising of several webpages structured
according to the eleven course’s units each representing one iteration of
the flipped classroom process model. Each unit consists of several pages
on instructions and learning goals, preparation content, and concluding re-
marks what to do next (e.g. writing an e-portfolio entry). Each unit begins
with explicit instructions (e.g. “Perform an analysis of platforms for Elec-
tronic Conflict Management”) and corresponding learning goals (e.g. “Be-
ing able to analyse Electronic Conflict Management platforms regarding
communication media employed and conflicts targeted”) stating what the
learners need to do in order to prepare for the next lecture as well as de-
scribing the competencies necessary to follow this lecture. The description
of learning goals directly refers to the exercises stated within the prepara-
tion pages and were created using Bloom’s taxonomy. They represent the
interface between preparation and lecture for lecturer and learners as both
can check here, which competencies should have been acquired during
preparation. The pages presenting the content for preparing the lecture are
based on the slides, which were previously part of the lecture and their
corresponding notes. However, considerable effort went into restructuring,
extending, and enhancing these materials providing a sound basis for
preparation. We achieved this by following the structure of learning tasks
and learning goals. Self-regulated personalisation is supported by enrich-
ing the textual basis of the reader through alternative learning tasks varying
according to Bloom’s cognitive processes and learning tools (e.g. reading
a paper versus watching a video versus answering a survey versus check-
ing the acquired knowledge answering self-control questions on cognitive
biases in decision-making) providing content in various multimedia for-
mats. The students are most of the time free to decide which one of the
learning tasks to address or how to divide the tasks within their learning
groups.
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The lecture phase at first glance represents a traditional lecture at a
university. Differences emerge in the didactic practices employed. The lec-
turer uses material such as excerpts from negotiations for the students to
apply their knowledge. Case studies and role plays are used to apply the
knowledge and to combine different concepts from various chapters of the
lecture. Fishbowl exercises allow selected students to show their negotia-
tion skills in front of their colleagues who in turn can analyse, criticise, and
advise their learning peers (e.g. portraying different negotiation styles). Fi-
nally, important factual knowledge is rephrased by students in their own
words to check whether they have understood the contents in a deep way
to be able to talk about it in their own words. Since learners are prepared,
more emphasis can be placed on sophisticated topics, application, and im-
mersion of these topics performing interactive teaching techniques such
as critical thinking, role-play, case studies, discussions, surveys, and as-
sessments (Galbraith 2004). For example, the students learn about the
debate of the cues-filtered-in versus the cues-filtered-out approach in order
to apply it to negotiations conducted via electronic communication media
(Walther and Parks 2011). In previous years, the lecture focused on trans-
mitting factual knowledge about each perspective. Since the students pre-
pared this factual knowledge in the flipped classroom, they now discussed
their individually preferred perspective in order to make them stand in for
the opposing perspective and persuade their peers accordingly, leading to
fierce discussions and critical thinking.

The reflection phase is structured using the teaching technique of
learning contracts requiring the students to submit several e-portfolios over
ILIAS (Galbraith 2004). It enables learners to write an individual blog di-
rectly in ILIAS in the form of a personal portfolio, which can be accessed
and graded by the lecturers including individual feedback. Each learner
writes down individual expectations and goals she wants to achieve during
the course in the beginning enforcing the learners to self-regulate their
learning increasing metacognition. At the end of the course, the contract is
evaluated in another portfolio entry on lessons learned as to which learning
goals have been fulfilled and which have not, inducing reflection on the
learning process. As part of this framework of the learning contract, further
content-related journal entries have to be written to reflect deeply on the
course’s content and learning. ANM includes a negotiation case study,
which enables the learners to negotiate with other students to apply their
knowledge acquired about negotiations. This negotiation is the subject of
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one of the portfolio entries facilitating reflection on preparation, implemen-
tation, and results of the negotiation from both participant’s perspectives.

Through all phases, open communication between lecturer and learn-
ers needs to be facilitated. Therefore, an electronic forum within ILIAS is
used moderated by the research assistant supporting the course. Further-
more, additional ILIAS personalisation features are used in the course. The
system displays recommended timeframes when to perform which prepa-
ration units, lectures, or journal entries. Learners also have the possibility
to track their individual learning progress in the course.

4.6 Evaluative Discussion

Having described in detail how requirements relate to components of a
self-regulated, personalised flipped classroom (cf. section 4.5), we now
describe how each requirement is implemented presenting the key results
of our approach.

Personalisation of products and services (R1) has been enabled by
stating alternative learning tasks which vary according to the cognitive pro-
cesses and learning tasks of Bloom’s taxonomy. Besides that, a variety of
learning tools is offered. Students are encouraged to learn in groups whilst
preparing the lectures as well as during the lectures (R8) and select the
learning tasks and tools in a self-regulated way, eventually synthesising
their results with the help of the lecturer. Regarding personalisation of web-
sites (R2), we heavily rely on the features of the VLE ILIAS used in the
course, providing the possibility to personalise its look and feel as well em-
ploying the communication facilities in the form of a forum and mailings
together with personal communication and standard e-mail to communi-
cate with the students reflecting their preference (R3). The freedom of se-
lecting tasks and tools is supported by a 60-minute tutorial on individual
learning styles employing a questionnaire at the beginning of the course.
Furthermore, learning tasks as part of the distant preparation phase are
clearly marked as individual or group tasks (R4). ILIAS as a central learn-
ing platform is employed (R5), heavily relying on the university’s IT infra-
structure and trainings. However, additional effort is exerted on creating
and integrating additional tutorials into the online preparation and presence
lectures (R6). Besides that, open communication is facilitated employing a
forum as well as answering questions personally and via email as soon as
possible (R7). Employing our adapted flipped classroom process model
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(cf. Figure 18), we implemented the process of practical inquiry (R9). Re-
quirements on teaching presence have been implemented preparing the
new course structure beforehand and maintaining it continuously during
the lecture phase explicitly gathering feedback from the students to im-
prove the course further (R10). The new course structure leads to far more
sophisticated and lively discussion during the lecture (R11) integrated with
elements of direct instruction (R12). Such an approach requires an expert
lecturer, being capable of combining negotiation theory and practice (R13)
including electronic negotiations (R15) as well as dealing with numerous
different topics ad hoc (R14). Finally, besides the traditional summative
assessment, numerous efforts have been exerted to provide formative as-
sessment in the form of self-control questions after the preparation phases
and the portfolio entries, summing up each unit (R16).

Albeit, a thorough evaluation of the transformed course is beyond the
scope of this paper. First experiences gathered observing the course and
interacting with the students are promising. First of all, personalised learn-
ing is often criticised for its increasing effort for the lecturers providing al-
ternative tasks and tools. According to our experience, there was a con-
siderable up-front effort to transform lecture slides and notes into the ILIAS
learning module. However, during the semester, lecturer effort was almost
comparable to traditional lectures, because a lot of questions by the stu-
dents are answered automatically providing extensive e-learning contents
online. Since ANM is the only flipped classroom course in their curriculum,
the students needed some time at the beginning to adapt. After approxi-
mately three weeks of teaching, communication within the forum became
very open and active (much more so than in previous years and in other
traditional courses with a similar forum) with students posing and discuss-
ing questions to several course-related topics. Therefore, we agree with
Lehmann et al. (2015) on the importance of interactivity in flipped class-
rooms. Furthermore, the students perceived the IT-infrastructure to be suf-
ficient but requested even more course-specific and ILIAS-related tutorials,
as many of them just started their graduate studies and were unfamiliar
with the VLE ILIAS. We, therefore, extended our tutorials and created ad-
ditional ones. Tutorials regarding learning methods were evaluated differ-
ently by the students. As graduate students most of them said, that they
already knew how to learn. Therefore, demand was much higher for the
technical tutorials. Our efforts to encourage the students to prepare and
learn in groups remained largely unheard. Students reported that they did
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not form learning groups due to the fact, that they did not know their peers
at the beginning of their graduate studies and did not trust them enough to
synthesise different knowledge while preparing the lectures. Therefore,
they rather prepared the lectures alone, accepting the additional effort. In
general, students reported high time-effort for the course which led to a
separation of the students into two groups. Over the course of the semes-
ter approximately half of the participating students evaluated the course as
being worth the effort keeping on preparing and participating in the lecture.
The other half of the students used the online materials to prepare for the
exam avoiding the lectures and their inherent interactivity. Similar separa-
tions have already been described in flipped classrooms (McNally et al.
2017) as “flip-endorsers” and “flip-resisters”. While not performing the
preparation tasks does not lead to specific sanctions apart from lacking
behind during the lecture, ILIAS statistics reveal that approximately three
out of four students performed the preparation tasks. Creating a cohesive
COl, therefore, did not work out for all students. Especially students who
want to join the course several weeks after it started are hindered by entry
barriers such as already existing learning groups, acquired knowledge of
peers, and missed tutorials. From a lecturer’s perspective, teaching in a
flipped classroom atmosphere is demanding. For once, the lecturer needs
to be prepared to answer any suggestions, questions, critiques the stu-
dents think about. This is much more the case as the students spend ex-
tensive time preparing for the lecture. Furthermore, new material is re-
quired for applying, contrasting, and illustrating the factual knowledge to
create deep knowledge that can be combined, explicated, and communi-
cated. Comparing it with the previous course, it is obvious that the discus-
sions and interactions in the flipped classroom are on a much higher intel-
lectual level showing that the preparation (albeit gently forced) leads to
effective results and lasting knowledge experiences requiring an expert
lecturer.

Generalisability of the presented work is one of its main limitations.
While the general requirements and components can be used to design
further personalised flipped classroom courses, the presented design is
specific to its environment, course topic, and implementation. Our flipped
classroom is one of very few courses following this concept in the curricu-
lum of the participating students. Therefore, they are used to traditional
university teaching and needed some time in the beginning of the course
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to adapt and explore their new environment. To employ more flipped class-
room courses a curriculum-wide perspective is necessary for their mean-
ingful integration carefully planning the overall student-effort (Schaper and
Tipold 2015). The transformed course followed a rather practically-oriented
approach even in its previous form due to the subject. Therefore, workload
for planning and implementing the practical lectures might have been lower
compared to other courses. Another limitation of our study is that lecturer
and advisor are at the same time researchers analysing the course.

4.7 Conclusion

The present paper describes the design of a self-regulated personalised
flipped classroom university course presenting general requirements and
resulting components derived from the PLF (Melzer and Schoop 2015).
Following a DBR methodology requirements and components are imple-
mented transforming the university course ANM at the University of Ho-
henheim into such a flipped classroom and implementing it. First experi-
ences from designing and implementing the course show that personalis-
ing learning can be less effort for the lecturers than previously thought, if
electronic learning tools are included. The course atmosphere was much
more open and interactive than in traditional courses increasing satisfac-
tion and learning for lecturers and learners. However, we experienced the
learners to gradually separate into groups of “flip-endorsers” and “flip-re-
sisters” (McNally et al. 2017) having less than half of the students attending
the lectures at the end of the semester. In accordance with the literature,
we experience that there is no one-size-fits-all approach incorporating per-
sonalised learning or the flipped classroom (Findlay-Thompson and Mom-
bourquette 2014). Therefore, we agree with the literature and request the
publication of further flipped classroom designs — providing blueprints for
practitioners how to conduct a flipped classroom — and their evaluation
aiming to disentangle the complex relationships between learning methods
and learning outcomes.
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5.1 Evaluating Modern Teaching and Learning

Universities have long held an unrivalled position in delivering higher edu-
cation. Traditionally, lectures, example classes, tutorials, laboratories, and
other forms of teaching were the formats of choice. What they all have in
common is that they are lecturer-centred in that the lecturer directs the
learning process, the forms of interaction (if any), the teaching method(s),
and the learning directions and is thus the focal point of such courses.

Nowadays, it is an acknowledged fact that students have different
needs and approaches of acquiring knowledge. Heterogeneous groups of
students exhibit a large variety of individual factors (e.g. educational back-
ground, cultural background, personality traits, skills, and abilities), which
require personalised teaching and learning. Personalised learning aims to
incorporate individual preferences into the learning process regarding
pace, methods, and contents (U.S. Department of Education 2010). This
is not a new idea as it has been done by lecturers and students on a daily
basis. However, especially in large classes and online learning environ-
ments, personal preferences of students are difficult for the lecturer to con-
sider. New approaches towards personalised learning, therefore, follow
the constructionist learning paradigm (Kafai 2006), putting the students in
charge of their own learning process. One method to do so is self-regulated
learning, which emphasises the students’ metacognitive abilities (i.e.
knowing about one’s own learning). Self-regulated learning aims to em-
power students to plan, implement, and reflect their learning for continuous
improvement. Thereby, students should be enabled to derive learning
strategies matching their individual preferences overcoming previous limi-
tations (Zimmerman 2002).

E-learning supports the ideas of personalised learning, providing
learning materials at any place and any time. Especially blended learning
as the combination of presence and electronic learning opens up new av-
enues of learning (Garrison and Vaughan 2011). One method to implement
blended learning in a meaningful way is the flipped classroom. It combines
not only presence and electronic learning but also self-regulated and lec-
turer-moderated (rather than lecturer-centred) learning. Flipped class-
rooms turn around traditional lecture and tutorial teaching, requiring a dis-
tant preparation phase performed by the students themselves, conse-
quently enabling the lecturer to discuss and apply the acquired knowledge
within the lecture (Lage et al. 2000). The distant preparation phase, there-
fore, relies on the integration of e-learning technology (Strayer 2012).
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Whilst the idea of the flipped classroom seems to be very promising
for improving active, collaborative, and self-regulated learning, scientific
dissemination on concrete course design, evaluation, and learning out-
comes is still scarce (McNally et al. 2017; Abeysekera and Dawson 2014;
Butt 2014; Bishop and Verleger 2013; Pierce, Fox 2012). This is problem-
atic because there are various ways to implement a flipped classroom
course design depending on its topic, theory-focus, assessment-focus, full-
flip or partial-flip, etc., which require a generalisable approach to evaluation
(Bishop and Verleger 2013). Furthermore, the students have different pref-
erences and requirements towards a flipped classroom, which must be in-
corporated (McNally et al. 2017). Evaluation instruments focus either on
learning or on the use of e-learning tools, often neglecting their combina-
tion. Finally, learning interventions exert a plethora of psychological, social
and technological effects regarding the students, lecturers, and institutions
all being related to each other.

Therefore, the research goal of this paper is to develop an evaluation
concept for personalised flipped classrooms and apply it theoretically to an
example course to show its feasibility. The paper thus follows a design-
oriented approach comprising of a build and evaluate cycle on the evalua-
tion concept itself as an artefact (Hevner et al. 2004). Developing an eval-
uation concept, we specifically focus on scientific evaluation aiming to-
wards understanding whether and how flipped classrooms work and what
effects they exert, not teaching evaluation, which is conducted due to uni-
versity quality assurance.

The paper is structured as follows. Section 5.2 presents the chosen
design-oriented research methodology. The overview of existing evalua-
tion models and instruments for learning interventions regarding their main
constructs self-regulated learning, learning outcomes, adoption, and indi-
vidual factors is explained in section 5.3. Section 5.4 describes the con-
ceptual background of the personalised flipped classroom and its imple-
mentation in a real university course to which the evaluation concept will
be applied to. Section 5.5 presents the resulting evaluation concept dis-
cussing methodological aspects as well as proposing a combination of the
frameworks and instruments presented in section 5.3. Finally, section 5.6
summarises and discusses the presented evaluation concept showing fu-
ture research directions.
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5.2 Methodology

This study is part of a larger research project to analyse the effects of per-
sonalised learning in a holistic manner, following a design-oriented re-
search methodology. Such a pragmatist approach is prevalent in ISs (He-
vner et al. 2004) as well as in the learning sciences (Brown 1992; Collins
1992) striving to create knowledge by designing solutions to practical prob-
lems. The designed artefacts resemble complete real-life learning inter-
ventions or software, which are applied to their intended context. Thus,
evaluation is not restricted to artificial scenarios but happens within a nat-
ural environment providing rich insights and continuous improvement (An-
derson and Shattuck 2012). However, a design-oriented methodology is
not restricted to solving a specific problem. In contrast, it aims to generalise
findings beginning with instantiations of courses or software to mid-range
theories eventually creating grand theories (Gregor and Hevner 2013).

In our previous work a personalised flipped classroom has been de-
signed and implemented over a complete semester at a German university
(Melzer and Schoop 2017a). The present paper aims to develop a sound
evaluation concept for this course. However, the target of this evaluation
is not only the instantiated course, but also its underlying PLF (Melzer and
Schoop 2015) and the general requirements derived from it.

5.3 An Overview of Models and Instruments for the Evaluation of
Personalised Learning

Bishop and Verleger (2013) distinguish three dimensions regarding the
evaluation of flipped classrooms:

1) lecturer or student as object of analysis,
2) objective or subjective analysis, and
3) time and quantity of analyses.

To evaluate learning interventions from a student perspective investi-
gating student engagement, Fredricks and McColskey (2012) name sev-
eral measurement methods such as student self-report surveys, lecturer
ratings of students, interviews, and observations. An evaluation of a learn-
ing intervention only from a student’s perspective, however, would be in-
complete as students cannot estimate, for example, the achievement of
learning goals planned by a lecturer. Moreover, one could argue that the
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institution in which the learning takes place also affects the learning and
therefore could be a viable object of analysis.

While objective measurement focuses on grades and scores in vari-
ous forms (Findlay-Thompson and Mombourquette 2014), subjective
measurement gathers perceptions and opinions from the participants. Ob-
jective measurement in the learning sciences is usually differentiated into
formative and summative measurement. Formative scores encompass for
example self-control tests employed before or during lectures to test,
whether students are able to follow the course. Hence, summative scores
are grades or points achieved in the final exam conducted after the semes-
ter. While the literature on flipped classrooms requests formative assess-
ment to motivate the students to prepare as well as provide a constant
measure of retention (Lehmann et al. 2015; Bishop and Verleger 2013;
Milman 2012), McNally et al. (2017) specifically reports on the importance
of summative measurements.

Finally, there are several research designs including matched or un-
matched pre-post-test designs requiring a differing number of surveys or
tests. Looking at the literature, it can be stated that there are very few ap-
proaches that actually implemented and reported on flipped classroom de-
sign and evaluation. The majority of the 24 studies found by Bishop and
Verleger (2013) measures subjective student perceptions whilst only two
investigate objective student performance (Day and Foley 2006; Moravec
et al. 2010). Only one of the studies evaluates the flipped classroom over
a complete semester (Day and Foley 2006). Furthermore, Bishop and Ver-
leger (2013) find that only half of the studies employ matched pre-post-
tests whereas the other half employs post-tests only. In the following, we
will therefore present theories and instruments which have been used in
the domains of learning sciences and ISs to evaluate personalised learning
interventions and are adaptable to flipped classrooms providing a holistic
approach to evaluation.

5.3.1 Self-Regulated Learning

Self-regulated learning is seen as a way for students to address individual
factors during the learning process (Zimmerman 2002). The student’s
awareness and knowledge about the learning process itself is seen as the
key factor, which must be implemented appropriately. It includes tasks
such as setting learning goals, deriving learning strategies, monitoring
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learning performance, restructuring physical or social context, time man-
agement, self-evaluation as well as understanding its results, and finally
adapting the learning accordingly. Self-regulated learning is defined to be
proactive and therefore matches the core idea of the flipped classroom.
Furthermore, self-efficacy and self-motivation have been found to be im-
portant predictors of learning performance (Zimmerman 2002).

A comprehensive instrument which can be used to investigate self-
regulated learning is the Motivated Strategies for Learning Survey (MSLQ)
analysing a student’'s motivation as well as specific learning strategies as
its main constructs (Duncan and McKeachie 2005). It is cited over 650
times (Google Scholar 2017) and generally reported to achieve valid re-
sults (Fredricks and McColskey 2012). The construct of learning motivation
comprises of several factors, namely intrinsic and extrinsic goal orientation,
task value, learning control, self-efficacy, and test anxiety. Learning strat-
egies represent general skills such as organisation, metacognition, time
management, as well as specific strategies such as rehearsal, critical
thinking, peer learning, and help seeking. While the MSLQ assesses self-
regulated learning in traditional learning interventions, Liaw and Huang
(2013) analyse predictors of self-regulated learning in e-learning environ-
ments. Although they state a comprehensive model of self-regulated learn-
ing in e-learning environments as a remaining research challenge, they
show that self-regulation depends on the interactive learning environment,
satisfaction, and usefulness of the environment and individual factors such
as anxiety and self-efficacy. Nevertheless, self-regulated learning usually
focuses on constructs from the learning sciences, ignoring an I1Ss perspec-
tive.

5.3.2 Learning Outcomes

Learning Outcomes are best reflected by analysing formative or summa-
tive student grades or scores as objective measures focusing on a learning
intervention as a whole. As a subjective measure, perceived quality of the
teaching can be used to show the success of a learning intervention.
Therefore, the Information Systems Success Model (ISSM; DelLone
and McLean 1992; DelLone and McLean 2003) has been adapted to the
domain of e-learning measuring information quality (i.e. accuracy, com-
pleteness, ease of understanding, and relevance of the materials), system
quality (i.e. availability, ease of use, reliability, and response time), and
service quality (i.e. overall support) of online courses (Chiu et al. 2007).
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These constructs reflect antecedent factors of IS success, comprising of
intention to use, actual use, user satisfaction, and net benefits. The ISSM,
adapted to e-learning, however, is one of the very few instruments com-
bining constructs focusing on learning itself as well as technological fac-
tors.

5.3.3 Adoption

Adoption of ISs is widely investigated using the Technology Acceptance
Model (TAM; Venkatesh and Bala 2008), which poses perceived useful-
ness and perceived ease of use as key predictors influencing the behav-
ioural intention to use a software as well as the usage behaviour.

TAM has already been adopted in the research area of e-learning
showing the importance of perceived usefulness and ease of use in this
domain. Furthermore, highlighting the importance of multimedia system
functionalities, system interactivity, critical mass, computer self-efficacy,
subjective norm, and content quality as additional predictors of system use
(Gross et al. 2016; Sung Youl Park 2009; Pituch and Lee 2006; Lee 2006;
Selim 2003). Furthermore, several studies have shown that actual usage
of an e-learning tool and user satisfaction are related to each other (Sun
et al. 2008; Liaw and Huang 2013).

5.34 Individual Factors

Individual factors are also investigated within the learning sciences as well
as ISs. Such factors can be related to demographic variables such as gen-
der, age, or job status (Lu and Chiou 2010), personal context, or institu-
tional factors (Melzer, Schoop 2015). Self-regulated learning, for example,
relies very much on the personality traits of task anxiety, self-efficacy, and
learning motivation (Duncan and McKeachie 2005).

Personality traits also reflect individual factors, which have been thor-
oughly investigated in the domain of personalised learning as learning
styles (Coffield et al. 2004) and ISs as cognitive styles (Robey and Taggart
1981). Both streams of research, however, provide inconclusive findings
(Scott 2010 and Huber 1983). Thus, we acknowledge weak effects of indi-
vidual factors, being relevant to categorise the types of students and their
reaction towards flipped classrooms. Individual factors have been found to
affect different e-learning constructs such as learning outcomes (Melzer
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and Schoop 2016) and satisfaction (Lu and Chiou 2010). Furthermore, in-
dividual preferences have been used as categorisation measures grouping
students in a flipped classroom into flip endorsers and flip resisters explain-
ing their behaviour (McNally et al. 2017).

5.4 A Personalised Flipped Classroom University Course

The following section explains the theoretical underpinnings of a personal-
ised flipped classroom in the form of general requirements. Moreover, a
concrete university course which serves as the basis for our evaluation
concept is described.

5.4.1 The Personalised Learning Framework

Following the notion of the PLF (Melzer and Schoop 2015), we understand
personalised learning as an inherently active and collaborative process.
The PLF combines the COI framework (Garrison 2011) with the theory of
Cognitive Fit (Vessey 1991) to explain personalised learning in blended
learning environments (cf. Figure 19). The COI framework conceptualises
a social, cognitive, and teaching presence. While social presence requires
creating and maintaining cohesive learning groups, cognitive presence
models the individual learning following the process of practical inquiry.
Teaching presence eventually models design and implementation of clas-
ses, scaffolding, and facilitating discourse between students. The COl is
able to personalise learning in electronic contexts following the idea of
Cognitive Fit selecting learning tasks and tools according to their personal
or group preferences. This, however, requires the availability of alternative
tasks and tools to achieve the desired learning goals. While learning tasks
can be defined according to Bloom’s Taxonomy of Learning (Bloom et al.
1984; Anderson and Krathwohl 2001) into lower (remember, understand,
apply) and higher (analyse, evaluate, create) order thinking skills, learning
tools are defined using the notion of PLEs. PLEs are defined as a wide
variety of electronic tools that facilitate learning including operating sys-
tems, office applications, as well as social media tools (Attwell 2007). The
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process of personalisation is affected by several contextual and institu-
tional moderators, namely the university’s strategy, infrastructure, culture,
and the student’s personal goals and context.

Community of Inquiry (Col)

. Which
g }Ii\:l;l::;tool task fits |
Context: personal my Institution:
needs? personal
Personal needs? |\« gtrategy
Goals Infrastructure
Personal Culture
Context »| <
PLE [€---------------- »  Task
g Task-Technology Fit <

Figure 19 Personalised Learning Framework (Melzer and Schoop 2015, p. 7)

From the PLF, Melzer and Schoop (2015) derive several general require-
ments for personalised flipped classrooms. Firstly, personalisation must be
provided. Personalisation concerns learning tasks (e.g. exercises) and
tools (e.g. websites, social media tools) and communication facilities. Con-
sequently, the lecturer must provide freedom and guidance for personali-
sation on a central learning platform supporting the students with reason-
able IT infrastructure and support (Melzer and Schoop 2015). A VLE can
be used as a central platform with links to other websites, tools, or services
similar to a PLE. Establishing social presence requires open communica-
tion between participants and encouraging collaboration while cognitive
presence is implemented by the model of practical inquiry facilitating an
exploration-based approach to learning. Teaching presence requires the
lecturer to design and organise the course, facilitate discourse, and provide
direct instruction where necessary (Garrison and Arbaugh 2007).
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5.4.2 From a Traditional Lecture to a Personalised Flipped
Classroom

The course to be transformed into a personalised flipped classroom is as-
sociated to a business and ISs curriculum of several master programmes
including about 120 to 150 students per year at a German university. The
course is recommended for attendance in the first semester and comprises
weekly lectures, five negotiation journal entries, and a final exam. The final
grade comes from the exam result (50%) and the grades on the journal
entries (50%). The course is taught in English focusing on planning, con-
ducting, and evaluating negotiations in business contexts using traditional
face-to-face as well as electronic negotiation media. The lecture aims to
provide knowledge from an ISs perspective on the topics of negotiation
basics, negotiation planning, communication aspects, decision and nego-
tiation analytics, electronic negotiations, dispute resolution, and culture in
negotiations. It leaves plenty of time for applying this knowledge in practical
tasks such as discussions, role-plays, and case studies. Further applica-
tion and reflection tasks are performed in the negotiation journal, where
students have to negotiate in real-life with other people, analyse negotia-
tions as well as assess their own negotiation behaviour.

For the winter term of 2016, this course has been transformed into a
personalised flipped classroom (Melzer and Schoop 2017a). Combining
and adapting existing approaches from self-regulated learning (Zimmer-
man 2002) and flipped classrooms (Oeste et al. 2014; Bishop and Verleger
2013), the course is organised in three phases:

1) preparation (i.e. self-regulated preparation of theoretical
knowledge in groups performing personalisable learning tasks
over personalisable learning tools);

2) lecture (i.e. the lecturer focuses on student-centred discussions
and guides applications of the previously learned knowledge to
broaden and deepen the knowledge acquisition);

3) reflection (i.e. individual reflection on preparation and lecture per-
forming sophisticated learning tasks writing the negotiation journal
over an online course).

This process model is implemented using the VLE ILIAS (ILIAS e.V. 2016)
as a central platform for preparation, communication, materials, and reflec-
tion. Personalisation is thus implemented providing alternative learning
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tasks and tools to achieve learning goals within the preparation (e.g. read
a paper vs. watch a video to understand a topic) as well as within lectures
(e.g. discuss vs. perform a role-play to apply a topic) and reflection (e.g.
through broad task descriptions and multimedia support facilitating reflec-
tion). Students are encouraged to prepare in groups according to their in-
dividual preferences and synthesise the acquired knowledge before re-
spectively in the lecture.

5.5 An Evaluation Concept for Personalised Learning in Flipped
Classrooms

The following section presents the developed evaluation concept for per-
sonalised learning. Starting with its methodological underpinnings, the pre-
viously presented evaluation models are arranged to fit personalised learn-
ing in flipped classrooms.

5.5.1 Methodology

The main goal of the present work is to design a general evaluation con-
cept for personalised learning, which will be applied to the personalised
flipped classroom described in section 5.4. Its first step should thus be to
check whether the general requirements derived from the PLF have been
implemented correctly and are noticed by the students. Furthermore, learn-
ing outcomes, adoption, and individual factors have to be assessed. Figure
20 displays relevant constructs as well as their relationships. These con-
structs will be assessed using a mixed-method approach as suggested for
the holistic evaluation of learning interventions by the design-oriented
methodology (Anderson and Shattuck 2012) as well as previous studies
on flipped classroom evaluation (Fredricks and McColskey 2012; McNally
et al. 2017).
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Figure 20 Underlying Constructs for the Evaluation of Personalised Flipped Classrooms

Figure 21 summarises the presented evaluation concept incorporating
qualitative and quantitative analysis of subjective perceptions and quanti-
tative analysis of objective performance of the students and the corre-
sponding measures. The quantitative survey on subjective student percep-
tions and objective performance is complemented by qualitative data gath-
ered using journal entries, interviews, and observations. Therefore, rich in-
sights can be obtained refining and extending the previously identified con-
structs (Venkatesh et al. 2013).
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Figure 21  Subjective and Objective Evaluation Measures
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5.5.2 Application of Measures

Subjective perception regarding our constructs of interest is measured us-
ing a post-test survey. First of all, it investigates whether the general re-
quirements regarding the flipped classroom course have been fulfilled,
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namely personalisation of tasks and tools, inclusion of institutional and
contextual factors as well as implementation of the COI framework involv-
ing social, cognitive, and teaching presence. Regarding the requirements
of personalisation, new survey items have to be created. Additionally, the
MSLQ instrument is used to assess, whether self-regulated learning oc-
curs during the course as a precursor for personalisation at the same time
assessing learning strategies (Duncan and McKeachie 2005). To investi-
gate the social, cognitive, and teaching presences defined in the COI
framework, we employ the corresponding pre-validated COI instrument
(Arbaugh et al. 2008). This instrument has been used in several studies,
which evaluated online and blended learning courses employing the COI
framework (Lambert and Fisher 2013; Shea and Bidjerano 2010) and is
able to indicate the quality of the social, cognitive, and teaching presences
as well as their relationships.

Secondly, learning outcomes are evaluated following the ISSM (De-
Lone and McLean 2003) adapted to the e-learning context focusing on in-
formation quality, system quality, service quality (Chiu et al. 2007) and sat-
isfaction (Liaw and Huang 2013).

Adoption — especially of the course’s online parts — is investigated us-
ing the TAM constructs perceived ease of use, perceived usefulness, per-
ceived self-efficacy, and perceived anxiety (Venkatesh and Bala 2008).
These constructs — together with perceived satisfaction and interactive
learning — are of particular relevance since they have been found to be
predictors for the level of self-regulatedness of an e-learning environment
(Liaw and Huang 2013).

As individual factors, we operationalise demographics, contextual and
institutional factors (Melzer and Schoop 2015), and learning styles (Honey
and Mumford 1992).

Regarding the qualitative analysis, semi-structured focus group inter-
views with volunteering students are conducted to investigate important
factors that emerged in the survey and clarify or complement the findings.
The aim is to have three focus groups with at least four students each mix-
ing the courses of study and the individual factors to achieve sufficient het-
erogeneity within the focus groups facilitating discussion (McLafferty
2004). To encompass not only the student perspective but also the lecturer
perspective, observational notes are documented by the lecturer and the
supporting research assistant observing the presence lectures. These
notes focus on their experiences teaching the course and providing online
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and offline clarifications, explanations, and content support regarding all of
the course topics.

Objective performance of the students is evaluated analysing the ne-
gotiation journal entries (which represent the end of each flipped classroom
cycle) showing the final learning outcomes. Thus, scores of these journal
entries can be used to estimate learning outcomes within the correspond-
ing units. Furthermore, scores of the summative exam written at the end of
the semester can be analysed representing ultimate learning outcomes.
Usually, single exam tasks correspond to specific units or topics covered
in the course. Therefore, exercise scores can be analysed to investigate
learning outcomes of specific units. However, these objective performance
indicators have to be handled with care, since there is no valid direct com-
parison possible due to the change in teaching methods and in the student
sample at the same time. Nevertheless, they can be analysed with refer-
ence to the respective course units focusing on specific topics, learning
tasks, and learning tools.

Finally, measures provided by the learning analytics features of the
VLE ILIAS are investigated. Although, ILIAS only provides limited data, fo-
rum and mailing statistics can be used to complement the measures on
personalisation of communication (i.e. which communication media are
used?), social presence and group cohesion (i.e. how many posts are writ-
ten per medium compared to other courses), and adoption (i.e. access
data or ratings of specific preparation pages, learning tasks, and learning
tools).

5.6 Discussion and Outlook

This present paper reports on a holistic, mixed-method evaluation concept
for personalised flipped classroom university courses following a design-
oriented methodology. The described personalised flipped classroom is
grounded in the PLF. Due to its novelty and the scarce literature on similar
approaches (McNally et al. 2017; Abeysekera and Dawson 2014), a holis-
tic evaluation concept is required combining models from the learning sci-
ences and ISs. In particular, the evaluation concept elicits whether

1) the theoretical requirements regarding personalisation have been
fulfilled from a student perspective,
2) the learning outcomes have been improved,
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3) the adoption of e-learning elements has been successful, and
4) individual factors acting as moderators can be explicated.

Compared to the scarce literature on flipped classroom creation and
evaluation, our concept is unique in several ways. Firstly, it provides a ho-
listic perspective on flipped classroom evaluations and personalised learn-
ing following the PLF employing quantitative and qualitative methods. Fur-
thermore, it incorporates all relevant factors present in a real-life university
course to create a comprehensive picture.

The presented approach, however, also has some limitations, which
mainly stem from its design-oriented approach. Since we want to evaluate
a real-life university course over a complete semester providing real
grades, it would be unethical and even more effort to instantiate a control
group that would receive different teaching. Due to the one-semester char-
acter of the implemented flipped classroom, knowledge is gained during
the semester. A pre-post-test design investigating learning outcomes
would therefore be self-fulfilling and has been discarded. Finally, there are
numerous variables that have been identified for investigation of our con-
structs leading to a high number of constructs for our survey. Therefore,
we decided to split the survey into several parts assessing different con-
structs and topics at different points in time during the course to keep the
participant’s effort small. Stable constructs such as individual factors are
assessed in the beginning of the course, while fulfiliment of general require-
ments, learning outcomes, and adoption are assessed at the end. An eval-
uation after the exam, when the students have performed the complete
course, would not be meaningful either, since the time-span between the
last lecture and the exam is usually several weeks. Impressions would
have been faded out too much. Furthermore, the proposed interviews may
be subject to bias involving volunteering students. Following the results of
McNally et al. (2017) there are different groups of students including flip
endorsers and flip resisters. Students volunteering for an interview before
the final exam probably are mostly flip endorsers.

The quantitative evaluation is partly redundant to the standard student
evaluation of teaching prescribed by the university for quality assurance.
However, both surveys are necessary, since the student evaluation of
teaching does only partly address our constructs of interest (e.g. assessing
the quality and adoption of e-learning, self-regulated personalisation, or
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individual factors). With regard to section 5.3, we only found very few in-
struments capable of addressing learning interventions comprising of pres-
ence and online learning. Instruments rather investigate either presence or
online learning not being able to analyse their interrelationships. Further-
more, the question remains whether exam grades are a truly objective
measure of learning outcomes. On the one hand, the lecturers are the ones
grading the exam and creating the evaluation standards. On the other
hand, a qualitative analysis of graded journal entries might not reveal the
students’ true opinion, since some might focus on what they think the lec-
turer wants to read to achieve more points. Besides the lecturing effort,
also the efforts to employ the abovementioned holistic evaluation concept
is rather high. Although many studies analysing flipped classrooms or
learning in general incorporate mixed-method approaches (e.g. comprising
of a survey and interviews Lambert and Fisher 2013) the majority focuses
on single survey post-test analyses (Bishop and Verleger 2013). Thus, an
ex-post analysis of the value of each evaluation method has to be per-
formed refining the presented approach by extending, omitting, or altering
specific methods. Overall, we do indeed provide a novel evaluation ap-
proach as we have provided a novel teaching approach, both calling for
further research in the field of personalised learning.
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6 Discussion and Outlook

While the previous chapters reflect the two-staged approach of this thesis

1) to identify influence factors of and
2) develop support for personalised learning,

the following discussion aims to summarise and evaluate this thesis’ find-
ings with regard to similar research and derive its major contributions.

6.1 Discussion

Beginning with an investigation of the status quo of personalised learning,
this thesis replenishes the theories of learning styles (Honey and Mumford
1992) matching practical and theoretical learning styles to enactive and
vicarious training methods. If such a matching is achieved in negotiation
trainings, better skill acquisition and application of the knowledge learned
is proposed leading to more effective, efficient, and fairer negotiation out-
comes. These assumptions are tested in a laboratory experiment assign-
ing the participants to negotiation trainings conducted using distinct train-
ing methods. While personalised learning — indicated by matching learning
style and training method — leads to positive effects on the acquisition of
electronic negotiation skills, as well as the efficiency and fairness of nego-
tiation outcomes, the effects of the training method are found to be much
stronger.

Dwelling on these results, learning tasks (i.e. the tasks learners per-
form according to a specific training method) are decided to be the main
object of analysis. Creating a generalisable framework of personalised
blended learning (i.e. the PLF) the learners are modelled as a self-regu-
lated COI (Garrison 2011). Based on Bloom’s taxonomy of learning tasks
(Bloom et al. 1984; Krathwohl 2002) and taxonomies of social media learn-
ing tools (Churches 2009; Bower et al. 2010), the learners personalise their
learning selecting and using learning tasks and learning tools according to
their individual respectively group preferences. This process of personali-
sation is explained using cognitive fit (Vessey 1991). A learning task must
fit the mental representation of a learning task-solution, while a learning
task supported by a learning tool must fit the mental representation of the
learning tool-solution. Furthermore, learning task and learning tool have to
be compatible following the notion of task-technology fit (Goodhue and
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Thompson 1995). If such a fit can be achieved, learning performance will
increase. Besides this process of personalisation, institutional and contex-
tual variables are of major importance influencing the personalisation of
learning tasks and learning tools (Gross et al. 2016; Ganzert et al. 2017).

Building on the PLF, a design and implementation for the course Ad-
vanced Negotiation Management (ANM) at the University of Hohenheim is
created to show the feasibility of the approach. Developing an explanatory
design theory, twelve general requirements are derived from the PLF
namely: the personalisation of

tasks and tools,

website, and

communication;

freedom and guidance for personalisation;

a central platform for learning backed by
reasonable infrastructure and support for the users,
open communication and

collaboration between teacher and learners,
practical inquiry as a training method, and a teacher who is re-
sponsible for

10) course design and organisation,

11) facilitating discourse, and

12) direct instruction.
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While these requirements must be present in any kind of self-regu-
lated personalised learning course, further negotiation-specific general re-
quirements are:

13
14
15
16

teaching negotiation theory and practice,

including negotiation experts,

addressing face-to-face and e-negotiations, as well as
formative and summative assessment.

~— — ~— ~—

These requirements are translated into seven general course compo-
nents, which must be present in any course aiming to personalise learning.
They can be structured by balancing didactics (i.e. using a flipped class-
room process model, focusing on higher order thinking skills throughout),
content (i.e. providing correct and comprehensive content using suitable
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tools), and technology (i.e. using one VLE extended by sufficient organisa-
tional and technical support for its users). Besides the explanatory design
theory, a practical design theory is presented, showing the implementation
of a proof-of-concept design of the ANM course, which aims to personalise
learning using the method of the flipped classroom (Strayer 2012).

This design and implementation show numerous avenues to opera-
tionalise self-regulated personalised learning leading to different course
designs at the same time requiring different evaluation concepts. There-
fore, a holistic evaluation concept is developed by Melzer and Schoop
(2017b) encompassing models and measures from the learning sciences
as well as ISs research. Furthermore, following a design-oriented research
methodology, mixed-method approaches are often suggested combining
the strengths of quantitative and qualitative measurement to achieve a
comprehensive picture of the numerous variables involved in a real univer-
sity course (Anderson and Shattuck 2012; Bishop and Verleger 2013). The
proposed evaluation concept focuses on the achievement of the postulated
requirements, learning outcomes, adoption, and individual differences.

6.1.1 A Comparison to Recent Work in the Field

The following integrative discussion aims to evaluate the results presented
in the previous chapters. Thus, their different foci and research methods
are synthesised providing a holistic perspective on influence factors, de-
sign, and support potentials for personalised learning. The findings are em-
bedded into related literature.

Modelling personalised learning, learning styles are probably the most
prominent measures in the scientific literature. As a comparison, Google
Scholar provides 3.780.000 resulting articles regarding learning styles,
while personalised learning only leads to 75.700 articles (Google Scholar
2017). Furthermore, learning style theories and instruments, as measures
which are easy to understand and apply, are marketed in non-scientific
publications and consulting (Honey and Mumford 2000; Kolb and Kolb
2005) and therefore are very influential in policy making, corporate educa-
tion, and schools. A poll among teachers in Great Britain and the Nether-
lands revealed that 85% of the participating teachers believed in learning
styles and 66% of them used learning styles in their schools (Weale 2017).
Furthermore, there is also a broad corpus of scientific literature advocating
the use of learning styles for personalising learning admitting positive ef-
fects towards numerous variables (cf. Chen and Chiou 2014; Kumar et al.
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2011). While the literature supports that learners have individual differ-
ences regarding the presentation of knowledge, evidence regarding posi-
tive effects of a matching between these learning styles and the mode of
instruction is questioned in the scientific literature (Dekker et al. 2012; Scott
2010; Pashler et al. 2009). Literature reviews on learning styles find over
70 different models and instruments often having conflicting underlying as-
sumptions (Cassidy 2004; Coffield et al. 2004). Coffield et al. (2004) ana-
lyse the 13 most influential models still finding no consistent picture. Fur-
thermore, evidence that the developed theories and instruments are valid
supporting the matching hypothesis is weak (Pashler et al. 2009). This is
in line with the results presented in chapter 2, confirming a significant effect
of a matching on skill acquisition, however indicating a considerably
stronger effect of the training method on learning outcomes. Although in-
dividual differences of the learners are at the centre of personalised learn-
ing, learning styles alone are an insufficient measure. The PLF is therefore
based on observable learning tasks. Such tasks directly relate to the train-
ing methods as a subset of the didactic concept laid out by the teacher.
Furthermore, the PLF puts emphasis on the context of the learner defining
several moderating influence factors.

The theoretical basis of the PLF needs to be discussed as well, as it
combines cognitivist and constructionist approaches, which might appear
to contradict each other at first. Cognitivist psychology investigates the
transmission and processing of information in the brain leading to learning
effects (Woolfolk 2014). Cognitive approaches analyse individual differ-
ences in information processing, e.g. cognitive processes (Bloom et al.
1984), cognitive load (Sweller 1988), cognitive fit (Vessey 1991), or task-
technology fit (TTF) (Goodhue and Thompson 1995) in learning and deci-
sion-making. Later cognitivist theories also take into account groups of in-
dividuals better reflecting collaborative learning in SCT (Bandura 1977;
Bandura 1989). The constructivist learning paradigm and especially con-
structionism, however, neglect a knowledge transfer between teacher and
learner, proposing that knowledge is constructed by the learners them-
selves. Constructionist approaches are based on practical, collaborative,
and situated learning (Kafai 2006) building on late social cognitivist theory.
While the basis of the PLF — Bloom’s taxonomy of cognitive processes —
is rooted in a cognitivist perspective on learning, it is applied in the PLF
within a model of learning, which is embracing the constructionist learning
paradigm. The original taxonomy (Bloom et al. 1984) has been extended
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and transformed to recent learning tasks (Anderson and Krathwohl 2001;
Krathwohl 2002) and learning tools in its revised version (Churches 2009;
Bower et al. 2010) to encompass a constructivist perspective. Cognitive
load theory was applied to learning processes defining course design prin-
ciples to minimise cognitive load (van Merrienboer and Sweller 2010). The
flipped classroom was also able to minimise cognitive load (Abeysekera
and Dawson 2014). To the best of my knowledge, this thesis provides the
first contribution combining cognitive fit and personalised learning. Further-
more, the PLF models two interdependent processes of cognitive fit, per-
sonalising learning tasks and learning tools at the same time. Such inter-
dependent processes have been modelled within the domain of software
development (Shaft and Vessey 2006). However, they introduce further
complexity bearing the possibility of interference between both processes
of personalisation leading to delays and therefore decreased learning out-
comes. Finally, the PLF incorporates also a task-technology fit component.
TTF has been analysed in the context of e-learning showing positive ef-
fects on the impact of a VLE in case of perceived fit (McGill and Klobas
2009; McGill and Hobbs 2008). Such fit is moderated through the learning
purpose and the learning process (Sun and Wang 2014).

For the evaluation of the PLF, a real-life personalised flipped class-
room course is designed and implemented. To generalise the chosen ap-
proach, this course instantiation is compared to the increasing literature on
flipped classroom course designs regarding

1) content,
2) learning methods, and
3) operationalisation.

Flipped classrooms are developed in all academic fields and for varying
contents, however, course designs are particularly disseminated in the do-
mains of medical education, pharmaceutical education (McNally et al.
2017; McLaughlin et al. 2014; Pierce and Fox 2012), and management
education (Findlay-Thompson and Mombourquette 2014; Butt 2014) in-
cluding ISs (Lehmann et al. 2015). Accreditation councils request active
learning approaches in higher education (Pierce and Fox 2012) and at the
same time increasing numbers of students require an efficient approach to
teaching (Lehmann et al. 2015). All of the aforementioned flipped class-
room designs are targeted towards undergraduate students, confirming
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the results of the literature review by Bishop and Verleger (2013), while the
approach presented in this thesis is one of few designs explicitly focusing
on graduate students.

While other course designs see personalisation as a side-effect of the
flipped-classroom, the one described in this thesis is the only one particu-
larly focusing on personalised learning employing learning methods and
techniques accordingly. This results in a higher level of interactivity and
collaboration within the distant preparation phase compared to other
course designs. Most designs include pre-recorded lecture videos as
means of instruction (Bishop and Verleger 2013; Pierce and Fox 2012),
however, including interactive elements to facilitate application of the
knowledge, self-control of the learning, and collaboration to a varying de-
gree. A course design similar to the one presented in this thesis by Lambert
and Fisher (2013) describing a flipped classroom design implemented in a
course focusing completely on distant learning, includes many more active
and collaborative tasks such as blog entries, wikiing, and video confer-
ences among the graduate learners. Other courses range from an equal
distribution of theory and application (Lehmann et al. 2015) down to 20%
complex concepts and application and 80% theory (McLaughlin et al.
2014).

When designing a personalised flipped classroom according to the
PLF, the context of the students is very important. Regarding the opera-
tionalisation of such flipped classrooms mandatory preparation phases in-
crease entry barriers for students who are joining a course late, since their
peers already acquired large amounts of knowledge. Furthermore, it is im-
portant to motivate the students to prepare before the lectures (Miller
2012). The literature usually focuses on intrinsic motivation showing the
benefits of thorough preparation, requiring, and extending the prepared
knowledge in the lecture. However, the importance of formative assess-
ment during the semester is highlighted in the literature motivating the stu-
dents extrinsically (Bishop and Verleger 2013). Empowering the learners
to personalise their learning by selecting different learning tasks and learn-
ing tools requires profound metacognition (Zimmerman 2002; Miller 2012)
as well as sufficient digital literacy (Lehmann et al. 2015). Those might be
less developed in a course involving undergraduate students. With gradu-
ate students, however, there are effects of habituation to previous tradi-
tional learning experiences and other traditional courses within their curric-
ulum. If students are used to traditional lectures and learning at the end of
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the semester, they might be completely overwhelmed by the contents of
the preparation phase. In addition, they might not understand that the lec-
ture extends the preparation tasks taking it for a mere substitution for the
lecture. Therefore, explicit instructions on the organisation and goals of the
flipped classrooms organisation are vital. Furthermore, implementing a
flipped classroom requires extensive infrastructure regarding a VLE and
respective tutorials of the learners. Therefore, personalised flipped class-
room designs are bound to higher education, where all those requirements
are met.

6.1.2 Limitations

Design-oriented research originated from the contrast between controlled
laboratory experiments and the analysis of real-life learning in situated sce-
narios (Brown 1992; Hevner et al. 2004). Although DBR aims to achieve
the best of both worlds, conflicting underlying assumptions of the method-
ology lead to several limitations of this thesis.

DBR (Collins 1992) requests teachers as co-investigators, who formu-
late relevant requirements, as well as a broad range of expertise in differ-
ent areas addressing the numerous variables involved in learning. How-
ever, it also requests an objective evaluation differentiating between the
designers of a learning intervention and those who evaluate and test it.
The present approach only partly differentiates between designer, teacher,
and researcher. In chapter 2, the designer of the trainings also held the
trainings and evaluated them in the end, however, being supported by the
lecturer of the ANM course. In the design process described in chapter 4,
the design was mainly informed by the PLF and the designer was assisting
the lecturing of the course ANM, albeit also developing the final evaluation.

DBR requests systematic variation within sites (Collins 1992). Chapter
2 provides such variation investigating different treatment groups in a la-
boratory experiment having a manipulation as well as a control group. Nev-
ertheless, such a systematic variation can hardly be maintained if a com-
plete university course is modified and implemented due to ethical rea-
sons. Therefore, investigating the ANM course in chapter 4, students were
not informed about research interests regarding the course and respective
modifications in order to prevent biases. However, there were no treat-
ments providing systematic variation only to previous instantiations of the
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ANM course taught in the past. However, comparisons have to be per-
formed with caution. While course contents, lecturers, or curricula might
be the same, the course participants have changed.

Finally, DBR as well as design science research request multiple iter-
ative evaluations (Collins 1992; Hevner et al. 2004). While this thesis pro-
vides the design of a personalised flipped classroom course as a first eval-
uation of the PLF, proposing a general evaluation concept for further eval-
uation, more iterative improvement and evaluation is required.

Although the PLF is meant to be a framework leading to generalisable
requirements and components for courses implementing personalised
learning, the present analyses are conducted only within the domain of
negotiation teaching. Negotiation teaching is identified as a domain, which
especially facilitates the acquisition of practical and theoretical knowledge.
However, the PLF needs to be applied to other courses teaching different
topics. An even greater step towards generalisability would be to transfer
the PLF from higher education to schools or professional trainings. Such a
transfer, however, is questionable, as the PLF is particularly based on re-
search regarding higher education and the implemented course showed
that it matches the requirements of graduate students very well. A third
dimension, which requires a transfer of the PLF, is culture. Defined as an
institutional context factor in the framework itself, the PLF originated in
Western higher education culture being implemented in the German sys-
tem. However, other learning cultures, university cultures, or national cul-
tures might address self-regulated personalisation differently. From a lec-
turer’'s perspective, the German system significantly differs from the Anglo-
American system of higher education and research regarding freedom of
research, course load, and funding (Eymann et al. 2014). From a learner’s
perspective, differences emanate from national culture. Eastern cultures
for example have been found to put higher value on educational outcomes
such as degrees and grades, they focus more on rote learning and avoid
conflicts and confrontation if they disagree to the knowledge provided by
the lecturer (Bing and Ping 2008; Boondao et al. 2008). Moreover, learning
and teaching in different cultures also vastly differ regarding the course
size (Schoop and Booth 2016).

6.1.3 Contribution

The major contributions of this thesis are described in the following, focus-
ing on
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1) learning tasks as the unit of analysis of personalised learning,

2) cognitive fit as a theory to analyse personalised learning,

3) general requirements and components for the design of personal-
ised flipped classroom courses, and

4) evaluation criteria and instruments for such courses.

While the first two topics resemble the key contributions of the PLF (cf.
chapter 2 and 3), the latter two topics result from the proof of concept
course design, implementation, and evaluation concept (cf. chapters 4 and
5).

Having discussed the limitations of learning styles as instruments to
personalise learning, this thesis uses learning tasks actually performed by
the learners as the basis for personalisation. This grounds personalised
learning on observable actions instead of conflicting learning style theories.
Whilst context, describing different learning strategies, learning motiva-
tions, learning cultures, and even learning paradigms, is reflected in learn-
ing style theories, it is also driving them apart and therefore making a gen-
eral application of these theories impossible. The PLF suggests to provide
alternative learning tasks and learning tools as well as to let the learners
select and use them according to their individual or group preferences. The
presented lists of learning tasks and learning tools are non-exhaustive ex-
amples, which need to be extended. However, they show a practical
method for personalising learning, which can be performed by teachers
and lecturers incorporating the motivation and responsibility of the learners
themselves. An evaluation of the developed proof-of-concept course ANM
from the perspective of the students’ shows that they embrace the respon-
sibility, interactive teaching, and metacognitive knowledge acquired (Krieg
et al. 2017). Discussing different learning style theories can even be used
as a didactic method to create awareness for individual learning prefer-
ences with the students.

The application of the theories of cognitive fit and task-technology fit
provide a sound theoretical basis for such self-regulated personalised
learning. Having been already applied to individual styles in decision-mak-
ing, they provide a stepping stone for the scientific investigation of self-
regulated personalised learning. Cognitive fit enables the formulation of
relationships between mental processes of learning, the selection and use
of task and tools, and resulting learning performance. Task-technology fit
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requesting that learning task and learning tool have to be compatible com-
plements the PLF.

Another major contribution of this work is the design of a personalised
flipped classroom course combining the PLF and the learning method of
the flipped classroom. By employing the flipped classroom method, the
benefits of blended learning approaches can be leveraged making person-
alised learning possible in an effective and efficient way. Blended learning
facilitates several aspects of personalisation such as increased availability
and repeatability of the learning materials. Criticism regarding personal-
ised learning is often uttered because of the parallel provisioning of alter-
native learning methods increasing the effort for lecturers. However,
blended learning approaches enable the lecturers to separate these efforts
and concentrate on the provisioning of alternative learning tasks before the
semester, leaving sufficient time for lecturing during the semester. Regard-
ing the teaching evaluation, the personalised flipped classroom course
ANM was evaluated to be the fourth best course taught at the Faculty of
Business, Economics and Social Sciences of the University of Hohenheim
in the winter term 2017 (Department Information Systems 1 2017), show-
ing very high student satisfaction. However, attendance of the course was
perceived to be lower than in previous years, probably showing a divide
between flip-endorsers, who constantly prepared, attended and therefore
evaluated the lectures, and flip-resisters, who did not attend the course
because of the extensive online materials provided or the high degree of
interactivity required (McNally et al. 2017).

Finally, the proposed evaluation concept focuses on the achievement
of the postulated requirements (i.e. COIl; Arbaugh et al. 2008), learning
outcomes (i.e. ISSM; DeLone and McLean 1992; Liaw and Huang 2013),
adoption (i.e. TAM; Venkatesh and Bala 2008), and individual differences
(i.e. MSLQ; Duncan and McKeachie 2005). It thereby incorporates models
and instruments from the domains of the learning sciences as well as ISs
research leading to a holistic concept for evaluation. From a practical, as
well as research perspective, such an integration of theories and instru-
ments is necessary. Teaching in higher education institutions becomes
more and more permeated by electronic and blended learning methods,
scientific evaluation and teaching evaluation for the purpose of quality as-
surance are left behind, if they do not incorporate the complete picture.
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Therefore, this thesis makes a first step into combining theories and instru-
ments from the learning sciences and ISs research as the two most im-
portant research disciplines in this environment.

6.2 Outlook

The present thesis analyses influence factors of personalised learning aim-
ing to lay out design principles for personalised blended learning courses.
Beginning with the analysis of learning styles, the thesis finds only weak
support for a matching hypothesis between learning styles and specific
teaching methods. Therefore, learning tasks — as clearly observable
measures — are defined as the object of further investigations, instead of
the psychometric properties of learning styles. Following the idea of a COI
the PLF is developed, modelling personalised learning as a process of se-
lection and usage of learning tasks and learning tools by the COI based on
the theory of cognitive fit. Furthermore, the importance of institutional and
contextual moderating variables is highlighted in the framework. The PLF
represents the answer to the first research question stated in this thesis,
presenting a comprehensive framework of influence factors regarding per-
sonalised learning. To evaluate the PLF further, a traditional university
course is transformed to a personalised flipped classroom course using
the PLF as a basis. Following an explanatory design theory, general re-
quirements and general components are derived from the framework and
implemented. This proof-of-concept course is successfully implemented
and taught over a complete semester. Finally, an evaluation concept is
presented, aiming to evaluate the PLF as a general framework as well as
its instantiation in the personalised flipped classroom course highlighting
self-regulated learning, learning outcomes, adoption of learning tools, and
individual factors. Together the course design, implementation, and evalu-
ation concept answer research question 2 showing how personalised
learning can be supported in concrete learning interventions using specific
learning methods and technologies.

6.2.1 Implications for Practitioners

Firstly, the thesis at hand is directed at teachers and learners involved in
designing and implementing learning interventions. Secondly, the implica-
tions of this work might also be helpful to producers of VLEs opening new
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avenues for their development and marketing. Finally, it is relevant to ed-
ucational institutions namely higher education institutions teaching degree-
seeking students and companies engaging in the provision of professional
trainings respectively human resource development providing in-house
trainings. If such institutions are publicly funded the results of this thesis
are also relevant to policy makers.

Teachers can use the presented requirements and components as
blueprints for developing new courses in different domains providing per-
sonalised learning in a scalable manner. While personalisation always
means extending existing course contents and didactics, e-learning is able
to reduce the effort during teaching shifting it into the preparation phase.
In the preparation phase, the flipped classroom increases online student
retention due to its personalised approach and formative assessment. In
the aspired setting of open communication and interactive discourse inside
and outside the classroom student feedback is much more frequent as well
as from higher quality.

From a learners’ point of view, self-regulated personalised blended
learning provides high availability and repeatability of course materials.
Learners are free to choose where and when to prepare for the lectures.
Furthermore, motivation has been found to be particularly low in online-
only courses due to missing social context, delayed feedback, or unclear
learning objectives (Renner et al. 2015). This leads to high drop-out rates
for example in massive open online courses (Fox 2013). The flipped class-
room process model including preparation and lecture phases provides a
clear structure for learning objectives and feedback. Moreover, increased
responsibility due to the self-regulated approach has also been found to
benefit the learner’s motivation (Zimmerman 2002). In the end, self-regu-
lated personalised learning enables learning how to learn. Such metacog-
nitive knowledge can be transferred to other courses or trainings.

Regarding the producers of VLEs, the requirements postulated in this
thesis could influence future development of such systems. Its theoretical
basis building on learning tasks and tools directly address features of VLEs
regarding collaboration and communication and their interoperability with
other (social media) tools forming a PLE. Furthermore, links between per-
sonalised learning and the more mature discipline of personalisation in e-
commerce have been pointed out enabling the exaptation of e-commerce
solutions in VLEs supporting personalised learning. For example, person-
alisation in e-commerce has been found to increase customer-loyalty and



6.2 Outlook 129

retention in online shops (Riemer 2002). Such approaches can be trans-
ferred to e-learning increasing retention for VLEs or other e-learning tools.
Moreover, methods used to guide users in online shops, such as recom-
mender systems, can be employed supporting personalised learning.
While such recommendations are performed by the lecturers in the pre-
sented concept, they might be automated on the basis of learning data
tracked in previous learning interventions in order to recommend specific
learning tasks or learning tools based on individual preferences (Damiani
et al. 2015).

For educational institutions and policy makers, the implementation of
self-regulated personalisation is the next step towards competence-based
life-long learning. Self-regulated personalisation puts more responsibility
on the learners focusing on the collaborative and situated application of
knowledge, while employing PLEs encourages them to build their own in-
dividually-tailored set of tools for learning extending the needs of single
trainings or courses. The seamless integration of e-learning tools might
require extensive infrastructure and support for the learners, however, pro-
vides an additional avenue to improve the learner’s digital literacy along-
side other learning outcomes. For their students personalised learning
promises increased efficiency of learning tailored to their individual prefer-
ences using the PLF. For educational institutions themselves, an extended
evaluation concept including models from the learning sciences as well as
models from ISs research provides a holistic method to measure the suc-
cess of their products.

All aforementioned groups of practitioners can benefit from an integra-
tion of self-regulated and automated approaches to personalised learning.
Learning analytics, meaning the automated tracking of educational data
(i.e. usage statistics, natural language, scores, etc.) to investigate learning
behaviour and derive consequences, enables numerous applications to
measure personalised learning regarding whether and how specific learn-
ing tasks and tools are used (Greller and Drachsler 2012). Educational in-
stitutions or policy makers could inform their strategy development regard-
ing procurement of e-learning tools and curriculum development. Teachers
could reflect on their courses and adapt them according to the tracked in-
formation and recommendations. Learners could receive personalised
warnings if they fall behind or are in danger of dropping out of a course.
Producers of VLEs could use the learning analytics data to improve their
systems and evaluate new features. Particularly interesting is the idea of
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the quantified self (Swan 2012) asking the learners themselves to track
their learning behaviour in the process of learning. The PLF could serve as
the theoretical basis for a continuous tracking of learning tasks and learn-
ing tools using a mobile application or wearable (Rivera Pelayo 2015).
Such an application is relevant for students but could also be employed for
life-long learning or in professional trainings — irrespective of specific insti-
tutions. Based on tracked learning data such a system could provide sta-
tistics on the learning process, comparisons to other learners, and recom-
mendations how to improve learning.

6.2.2 Implications for Researchers

Direct implications for future research lie in the systematic variation of the
designed course concept according to different contents (i.e. within and
across study programmes), learners (i.e. undergraduate, graduate, profes-
sional), institution (i.e. cooperative state university, university of applied
sciences, university), and educational system respectively culture. By sys-
tematically comparing the experiences and results, general requirements
could be verified and extended while general components could be clari-
fied with specific characteristics.

Since the application of cognitive fit in personalised learning is an all
new approach presented in this thesis, future research needs to disentan-
gle the complex relationships between personalisation of tasks and tools.
This includes an isolation of the impact of cognitive fit on the learning per-
formance in general as well as an analysis of the two interdependent pro-
cesses of cognitive fit regarding learning tasks and learning tools. Whilst
this thesis follows a DBR methodology, controlled laboratory experiments
are more suitable to isolate and investigate these relationships in greater
detail, explaining their antecedents and characteristics. Previous literature
on such interdependent effects, states the danger of interference (Shaft
and Vessey 2006). Additionally, task-technology fit is integrated into the
PLF, opening another dimension of fit, which probably leads to further in-
terference. Furthermore, cognitive load theory has been applied to educa-
tion and might be interesting to investigate as a complementary theory for
personalised learning (van Merrienboer and Sweller 2010).

Another domain for future research is the number of learners under
analysis. While cognitive fit and task-technology fit are only investigated
for individuals in the literature, the PLF models personalised learning as
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an inherently collaborative endeavour represented as a COIl. However, nei-
ther cognitive fit nor task-technology fit have been investigated in group
decision-making. The learners need to find a compromise decision among
each other regarding learning tasks and learning tools, which cannot sat-
isfy all of them at once. Furthermore, interference between cognitive fit and
task-technology fit are possible. It is, therefore, necessary to investigate
how individual fit evolves to group fit regarding the selection and usage of
specific learning tasks and learning tools (Gross et al. 2016; Ganzert et al.
2017). Besides this conceptual perspective, implementation and support
of such group decision-making remains an area for future research in the
realm of computer-supported collaborative work. How can collaborative
learning be supported in VLEs in a personalised way?

Finally, self-regulated personalised learning is closely connected to
learning motivation. While increased responsibility, group work, and struc-
tured preparation for the lecture foster intrinsic motivation, formative as-
sessment benefits extrinsic motivation. Gamification (i.e. applying game-
like elements to non-game concepts) represents an approach, which
shares several characteristics with the flipped classroom. For example,
gamification incorporates collaboration, situated tasks and application of
knowledge in an immersive environment. Gamification has been found to
increase intrinsic as well as extrinsic motivation, for example by introducing
exploration (i.e. story-telling), competition (i.e. leader boards, badges),
challenges (i.e. tasks, time-pressure), or collaboration (group tasks)
(Blohm and Leimeister 2013). Introducing gamification elements, albeit fol-
lowing a well-structured concept, might therefore be a complementing ap-
proach, to improve self-regulated personalised learning even further.



Appendix A: Survey Items for Face-To-Face and E-
Negotiation Skill Acquisition

Table 15  Survey Items for Face-To-Face and E-Negotiation Skill Acquisition
Construct ltem

NEGOXP_1 | intuitively know how to negotiate.

NEGOXP_2R | When it comes to negotiations | do

(excluded) not know what to do.

NEGOXP_3 | like to negotiate.

Negotiation NEGOXP_4R | The underlying concepts of negoti-

Skill  Acquisi- | (excluded) ations are difficult to understand.

tion NEGOXP_5 | know how to use my negotiation
knowledge for my advantage in ne-
gotiations.

NEGOXP_6 | am familiar with negotiation con-

(excluded) cepts.

NSSXP_1 | intuitively know how to use the
Negoisst system.

NSSXP_2R When it comes to negotiations with
the Negoisst system | do not know
what to do.

NSSXP_3 | like to negotiate using the Ne-

E-Negotiation | (excluded) goisst system.

Skill  Acquisi- | NSSXP_4R The underlying concepts of the Ne-

tion goisst system are difficult to under-
stand.

NSSXP_5 I know how to use my knowledge

(excluded) of the Negoisst system for my ad-
vantage in electronic negotiations.

NSSXP_6 | am familiar with the concepts of

the Negoisst system.
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